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Bob Gruenstern, Engineering

NlemagetifogianpsoniEautine Sunny McCormick, Director of

Engineering for Alpha Technologies

Bob Gruenstern, Engineering Manager at
Johnson Controls Specialty Battery Division,
makers of the Dynasty gel batteries:

“Cable is one of the toughest battery appli-
cations there is. The environmental condi-
tions, lengthy stand times, and the mainte-
nance challenge — these make cable a
tough place for batteries”

Sunny McCormick, Director of Engineering
for Alpha Technologies:
“Which is why we have selected the Dynasty
gel battery for our cable powering designs
for years. The maintenance-free gelled elec-
trolyte design and the exceptional service life
have made it the industry’s clear choice.”

Gruenstern:
“Alpha’s standby power technology is a
perfect match with our Dynasty gel batter-
ies: your temperature-compensated charg-
ing system really contributes to optimizing
service life in the toughest temperature envi-
ronments. Alpha’s float service concept is
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another good example of,using the right tech-
nology for the application.”

McCormick:
“It's more than technology, though. We
specify that Dynasty gel batteries are delivered
to our customers directly from fresh production
stock. This again increases service life: you
don’t receive a battery that’s been sitting in a
warehouse for months or longer.”

Gruenstern:
“Your single-source approach makes sense,
too. When you supply batteries and power
supplies as a system, with technical support for
the whole package, you provide peace of
mind. This way your customer knows where to
go for help when he needs it.”

Yes, reliability in standby powering is a team
effort. Johnson Controls and Alpha Technolo-
gies provide the technology, the quality and
the reliability cable systems need for the best in
power protection. Put this team on your team.
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ALPHAUTECHNOLOGIES

US 3767 Alpha Way, Bellingham, WA 98226 Tel: (206) 647-2360 FAX: (206) 671-4936
Canada 5700 Sidley Street, Burnaby, B.C. V5] SES Tel: (604) 430-1476 FAX: (604) 430-8908
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Trilogy Introduces

Drop Cable Created For The
Most Valuable Performance

\ 4 It takes special teamwork and consistent excellence to

[ create superior cable worthy of the name MVP! Trilogy delivers
just that to provide you with drop cable of the highest quality.

Drop cable that performs outstandingly, time after time, year
after year, no matter what the job. MVYP Drop Cable sets new
standards that challenge all other drop cable manufacturers.
Trilogy technology brings you another star to meet your
communications needs.

No imperfection escapes Trilogy quality-assured technology
from careful selection of raw materials to delivery of the
finished product.

For the Most Valuable Performance, it's Trilogy.
Or, it's nothing at all!

- ﬁ*-——— o

COMMUNICATIONS INC.

Call or write for free sample and brochure:
Trilogy Communications, Inc., 2910 Highway 80 East, Pearl, Mississippi 39208.
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The Best, In 15 Varleties!

From identification at the head-end
to control at the drop, a marker for your

every need.

Easily applied today, greatly appreciated tomorrow.
For the right marker for the right job call 800-548-7243.

Products creatively designed for the cable industry
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ON' OPTICAL NETWORKS
INTERNATIONAL

The following highlights are from

Optical Network &=

B External modulation extends fiber reach

Recent developments in external modulation techniques have yielded performance results unforeseen two years
ago. With this new addition to the system operator’s “toolbox,” fiber can now be economically deployed over
much longer distances with ever smaller node sizes.

(See related story on hybrid external modulator/DFB architectures in an upcoming issue of ONN.)

H Now that you’ve got it, flaunt it!

The fiber upgrade process can be a community relations coup, if properly coordinated between engineering and
general management. ONI has designed a comprehensive launch kit specifically to help operators get the greatest
possible public relations mileage out of their fiber upgrades. The kit, “Getting The Most From Fiber Optics: A
Cable Operator’s Handbook For Community Awareness,” includes print ads, bill stuffers, and numerous tools
for promoting optical technology in the community. To order a copy, call ONI at 1-800*FIBER*ME.

(See related story in Communications Technology, January, 1992, pg. 32.)

l Taking It to the Streets

ONI has developed one and two-day training courses, *“Taking It to the Streets”, specifically for those contractors
and installers who do not have the time to attend ONI’s week-long “FIBERWORKS?”. Designed to be taught at the
operator’s location, Taking It to the Streets includes two separate courses on splicing and construction. The courses
can be held independent of each other, or taught on consecutive days, depending on operator requirements.

(For more information call 1<800<FIBER°ME.)

Bl Headend interconnects a new focus for technical community

Lately, a few operators are giving thought to streamlining business operations through a process called headend
interconnects. This “master headend” concept will have tremendous implications for ad insertion, as well as
reducing maintenance and real estate costs. Headend interconnects will be especially economical when digital
compression technology is added, by consolidating expenditures for digital receiving equipment.

(See related story in the Summer issue of ONN.)

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

Name
Title
Company
Address

2 State __Zip ONIEZ. 5™

Technology

Crn Phone () 1800°FIBER*ME

3/92 ©1992 ANTEC
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THE BEAST
STOPS THIEVES. |

Stop The Thieves And You'll Stop
Signal Leakage In MDU's.

Theft means signal leaks. It's as sim-
ple as that. And wherever you've got
MDU'’s, you've got a high probability
of theft.

But if you install The Beast™ high l
security apartment box with our
exclusive SuperLock, you turn thieves
and vandals into revenue generating
subscribers. You also cut down on
your CLI compliance problems. And
you save on future maintenance and
truck rolls.

No wonder
you'll find The
Beast working
for almost
every major
MSO andin
almost every
major City.

To find out
how to put
The Beast to
work for your
system, call
Cable Security today. We're the indus- |
try’s number one source for high

Dress up The Beast™
with our ne
of molding and
accessories

security installations.
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- = 801 Fox Trail
T PO. 80X 2796
Opelika, AL 36801
800-288-1506
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EDITOR’'S LETTER [T

Keeping in touch

Well, | finally did it. | have become
one of the hundreds of thou-
sands of “communicators by comput-
er.” You know, a person who connects
his or her PC to a modem, and in turn
connects to a remote bulletin board
system (BBS) via the phone lines.

Oh, sure, | have used similar tech-
nology in ham radio — it's called pack-
et communications. Packet is much the
same, except that the PC is linked to a
BBS or another PC via amateur radio
rather than the twisted pair network of
the telephone companies. And even
though | had even checked in to a cou-
ple boards via phone modems in the
past, | just wasn't a full-fledged user.

Hooked

What did 1 do? | gave in and joined
CompuServe. And | joined the National
Cable Televison Association's BBS, as
well as two ham radio telephone-based
BBS systems. While I'm still very much
a novice at this communication by com-
puter, | have to admit that I'm hooked. |

| think it's addictive. 'm downloading files

and programs, uploading messages,
and otherwise running up my phone bill.
I've even uploaded articles that | write
for a ham radio magazine.

But the serious side of this is that
both CompuServe and the NCTA's
BBS can be useful in the day-to-day
technical side of our business. In Com-
puServe, for example, is something
called the broadcast professional forum
(GO BPFORUM). A forum, by the way,
amounts to a special interest “comput-
erized” meeting place. It features a
message board, a conference area (for
real-time conferencing), news and an-
nouncements, a forum member direc-
tory, and even a library that include
downloadable software and other files.
CompuServe has forums for just about
any hobby or professional interest you
can think of. It also has games, online
references (encyclopedias), education-
al resources, travel services (you can
access OAG, make reservations, etc.),
financial and investment services,
home shopping (names like JCPenney,
Brooks Brothers, and Spiegel can be
found in the “Electronic Mall”), news,
weather, and sports. Now | know what

COMMUNICATIONS TECHNOLOGY

happened to the interactive services
promised by cable back in the '70s.
They're on computer services like
CompuServe and Prodigy.

Within the broadcast professional
forum is a subsection on cable TV.
Here you'll find news about the indus-
try, as well as inquiries and messages
from other CompuServe users. (I re-
cently read an interesting note from a
student who is a DJ/VJ on his high
school's CATV access channel. He
was curious about Federal Communi-
cations Commission regulation of
CATV program content.) When |
checked in tonight, | was greeted by E-
mail messages welcoming me to Com-
puServe from Jeff Noah of Tektronix,
Steve Johnson of ATC, and forum
sysop John Hoffman. CompuServe is
so big it has its own monthly magazine.
For more information, you can contact
its customer service department at
(800) 848-8990.

The NCTA also has a BBS; it's run
by NCTA’'s Roger Pience. It, too, con-
tains information useful to the technical
side of our business. Industry news,
NCTA engineering committee meeting
minutes and meeting notices, and
other items can be found here. | down-
loaded the complete text of the pro-
posed new FCC technical standards.
This BBS is a great idea. If you're inter-
ested in finding out more about it, give
Pience a call at the NCTA’'s Office of
Science and Technology. The number
is (202) 775-3637.

Online wish list

Of course, the only trouble with
these things is the ideas they conjure
up: I'd love to see a complete Society
of Cable Television Engineers online
member directory, the text of Interval,
articles from Communications Technol-
ogy, online shopping for SCTE video-
tapes and publications, chapter meet-
ing notices, an industry calendar of
events, an online reference that in-
cludes all FCC rules and regulations
pertinent to cable, technical tables and
charts, satellite “bird-in-the-box” info ...

Ronald J. Hranac
Senior Technical Editor



“There Are Two Sides To Every Powering Issue.
We Have Both.”

Power Guard’s New
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Power Cast™ for
your Non-Standby
Requirements

for your S'tandby
Requirements and...

Curt Cope
CEO, Power Guard

Available in 3,6,9,12 or 15 amps in both standby
and non-standby models for all of your powering
requirements; conventional or fiber.

$SS T POWER CAST
**POVER GUARD

SMALL SIMPLE STANDBY

506 Walker Street, PO. Box 2796, Opelika, AL 36801
205 742-0055 = 800 288-1507
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At last

a full-function
hand-held
signal level meter.

This is the one yvou've been waiting
for. Only new WindowLite™ gives
vou full spectrum awareness,
advanced technology. ease of use
and reliability... in an affordable
hand-held field diagnostic device.

Lite in weight. Heavy on
performance.

WindowLite lets you examine your
system at any level of detail. Its high-
resolution LCD shows bar graphs of
amplitude and digital display of hum .
ané Carrier-t()-noiie. i A whole new Lite.

Because it's a full spectrum display. Call. write or fax us today for more
you can sec all channels in the range  information. It's time to see your
of 510 860 MHz at once without the  system in a whole new light.
need for band selectors. Or use the " WindowLite.
numeric kevpad to directly access a
single channel. You can even preset c
WindowlLite to go right to favorite OMSONIGS, INC.
channels upon power-up. An Employee Owned Corporation

WindowlLite is auto-scaling and
auto-ranging, eliminating the need
for user-selected attenuator pads.

And it includes an internal noise
source for precise calibration.
Another WindowLite exclusive.

1350 Port Republic Road
Harrisonburg. Virginia 22801
Telephone 800-336-9681
or T03-434-5965
Teletax 703-434-9847
In Canada contact
g Incospec Inc.
Lite on your budget. 3150.l[)elaunuy
Laval. Quebec HTL 9Z7

Best of all, WindowlLite costs less
3t of llz Windooyl o) Telephone 514-686-0033

than larger, bulkier units that don't e it

ft %"l »as much. IU's ruggedly Telefax 514-688-7709
QHEL RVl “b LIRS ] e ..g;,,u y Contact ComSonics for information on
constructed for use in the field. And European and Middle Eastern distribitors.
we back it with our two-vear parts
and labor warranty.

Windon s a regstered trademark and
WindowLite 1 a trademark of ComSonics, Inc

See us at the Texas Show, Booth 605. Reader Service Number 8
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Broaden your horizons

in broadband

technology.

MAGNAVOX MOBILE TRAINING 1992

Attend the Magnavox
1992 Mobile Training Seminar

The Magnavox Mobile Training Center is on
the road again and headed to a town near
you. lts three days of classroom and hands-on
training offer the perfect opportunity to learn
everything from basic concepts to advanced
theories. Small groups ensure personal
attention and the chance to work on an
actual system. And, most instructors boast a
minimum of 10 years experience as systems
experts aware of the latest trends, advances,
and breakthroughs.

Whether you're new to the business or a
time-tested veteran there's always something
new to learn in the CATV industry. Here's the
perfect place to do it!

Sign up now...

call 1-800-448-5171
(In NY 1-800-522-7464)

Spaces are limited but the opportunity to
learn isn't so call today and reserve your seat.
Every "student” receives three days of training,
a seminar manual, and lunches...all as part of
your $350. tuition fee.

No matter where you are,
we'll be nearby.

MAGNAVOX

CATV SYSTEMS, INC.

A NORTH AMERICAN PHILIPS CORPORATION
100 Fairgrounds Dr., Manlius, NY 13104
Tel:(315) 682-9105, Fax: (315) 682-9006

(800) 448-5171, In NY State: (800) 522-7464

See us at the Texas Show, Booth 551.
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Jerrold makes

upgrade deals

HATBORO, Pa. — Jerrold Communica-
tions announced two freshly penned
deals (one for Cableoptics and one for
addressability).

Time Warner Cable’s ATC will use
Jerrold's Cableoptics to upgrade
Greater Rochester Cablevision’s ap-
proximately 190,000-subscriber net-
work in Rochester, N.Y. ATC is building
a 550 MHz fiber-to-the-feeder network
with approximately 600 two-way Jerrold
fiber links. This represents the largest
single system deployment of AM fiber
optics ever, according to Jerrold. As
well, ATC will be the first user of Jer-
rold’s new 80-channel 550 MHz single
fiber Starfire laser.

Additionally, the Lenfest Group, a
Pottstown, Pa.-based MSO, is rolling out
Jerrold Communications addressability,
including the first large-scale order of
the CFT-2000 on-screen display con-
verters. The equipment will be installed
over the next three years in systems in
Lambertville, N.J., and the Pennsylvania
towns of Coatesville, Jamison,

Pottstown, Sellersville and King of Prus-
sia. Jerrold will supply addressable
headend gear, including all addressable
controllers and scramblers, CFT-2000
and Impulse 7000 addressable convert-
ers and remote controls.

Augat inks $8 million

deal for ATC upgrade
MANSFIELD, Mass. — Augat's Com-
munications Division was awarded an
exclusive contract, worth more than $8
million, to supply ATC with all RF distri-
bution amplifiers and line extenders for
its Greater Rochester (N.Y.) Cablevi-
sion system upgrade. The project,
which will span 3,100 plant miles, will
expand the system’s bandwidth to 550
MHz and increase channel capacity
from 36 to 77 channels using a new
line of amplification products that can
accommodate 1 GHz.

« C-COR acquired a European mar-
keting arm, DataCable B.V. It is to be
consolidated with C-COR Europe B.V.

@« ComSonics announced repair
agreements with TCI, ATC and Warner

ONI to market

Harmonic'’s YAGLInk
DENVER — Harmonic Lightwaves
Inc. and Optical Networks Interna-
tional announced they reached an
exclusive OEM marketing agree-
ment for Harmonic Lightwaves'
YAGLink fiber-optic system in North
America. ONI will do marketing and
sales to MSOs and Harmonic Light-
waves will concentrate on providing
training and technical support to
ONI.

ONI placed a multimillion dollar
order for 100 HLT transmitters and
600 HLR 3000 receivers to be deliv-
ered throughout this year. ONI re-
ports that the agreement will not af-
fect its relationship with AT&T. Ac-
cording to ONI, it wants to distribute
Harmonic Lightwaves' products be-
cause they are complementary to
those of AT&T.

Communications under its new service
protection program, which makes avail-
able a wide range of management in-
formation reports to facilitate the track-
ing of repair trends by system, by divi-
sion and for the total MSO operation.

SPoIrEK

Your Best Protection Against
Cutting Through Buried Utilities

Avoid service interruptions and costly repairs by locating the
exact position of underground pipe or cable with this to-
tally new micro-computer detection system. Used with
McLaughlin moleing, piercing, pipe pushing and

auger boring equipment, Spot D Tek pin-points
the location and depth of the bore.

Phone PROBE

800 435 9340 toll-free for complete details

803 277-5870 outside Cont. U.S./Telefax 803 234-9661
Ml GHv ﬁ E

PIPE &
CABLE
LOCATOR

| CCR-2

Checkout our Cable Fault Locators

The Right Equlpment
for the Right Price

CCR-4

.

RECEIVER
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v User friendly

v Accurate measurement

v High resolution, backlit LCD

v Cost effective

v Memory to store and compare
line responses

Contact us for your Clic Rep

Instruments Ltd.

Clic Instruments Ltd.

2630-A Lancaster Rd.
Ottawa, Ontario K1B 5L.8
(613) 731-9030

Reader Service Number 11
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Performance That
Eclipses All Others.

look up to DX for the highest level of quality,
reliability and performance under the sun.

Now with VideoCipher¢ Il Plus, the new DIR-647
features advanced IRD technology delivering the
finest CATV broadcast quality pictures possible.

For a closer look contact your DX representative
today at DX Communications, Inc., 10 Skyline Drive,
Hawthorne, NY, 10532 or call (914) 347-4040.
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"Fiber Optics Plus”
draws 590 attendees

Five-hundred and ninety people
were in atttendance when SCTE held
its “Fiber Optics Plus 1992” conference
Jan. 8-9 at the Loews Coronado Bay
Resort hotel in San Diego. This figure
represents a 3 percent increase over
the attendance of “Fiber Optics 1991,”
held Jan. 9-10, 1991, in Orlando, Fla.

This event marked the first time that
the annual fiber-optics conference,
which the Society has presented since
1988, also addressed other emerging
technologies, including digital compres-
sion, digital transmission and large
screen display technologies. In total,
26 technical papers were presented
over the two days of the conference.

It is important to note that of the
nearly 600 people who attended the
conference, one-third did not preregis-
ter for the event, preferring to arrive
without prior notice and register on-
site. While we greatly appreciate the
tremendous response that the confer-
ence received, the unprecedented on-
site attendance resulted in the overex-

tending of the facilities and provisions
of the conference site for all attendees.
This can be prevented through making
the effort to plan ahead and preregister.

Everyone who attended the event
received a copy of the Fiber Optics
Plus 1992 Proceedings Manual, a 258-
page collection of all of the papers that
were presented at the conference. This
manual, which presents a comprehen-
sive look at the utilization of fiber optics
in today’s cable TV industry, is current-
ly available through SCTE for only $35.

In addition, the Society is offering a
complete set of videotapes of the ses-
sions presented at the conference for
the discount price of $250. This set
also includes a copy of the proceed-
ings manual. For further information on
ordering the videotape set or manual,
please see the complete SCTE publi-
cations and videotapes catalog in this
month’s issue of Interval.

“SCTE Room” added
to Cable Museum

The “SCTE Room,” a special area in
the National Cable TV Center and Mu-

seum coordinated and sponsored by
the Society, recently held its grand
opening following one year of exten-
sive construction, and is currently
open to the public for viewing.

The concept for the SCTE Room
had its origins in the mind of SCTE
Executive Vice President Bill Riker.
One day, while walking through the
museum, Riker, who serves on the
NCTCM board of directors, noticed
that there was a great deal of cable
TV equipment at the museum that
was not being presented in its natural
environment. He suggested to the
NCTCM board that the Society could
organize a coherent presentation of
how an actual cable system works
using actual equipment. The NCTCM
board felt this would be a valuable
addition to its exhibits.

Riker next asked the SCTE board
to allot him the time to design and
build this presentation, which would
also include information about the
Society and would serve as an effec-
tive promotional tool. With the
board’s approval, he went to work,
designing and overseeing the paint-

, NEW
'THE LAST PASSIVE

| * 1 GHz.
| * 15 Amp Power Passing

20dB Return Loss

¢ Motherboard Design For
Non Disruption Of Service

* Non Corrosive Hinged Zinc
Housing With Chromate Finish

FOR YOUR CLOSEST DISTRIBUTION CENTER

Call:1-800-465-7046
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Introducing
the first

play-it-again
SMQ / P

Meet new LINE SAM®
from Wavetek.

The first signal level meter
with “learn” and “repeat” s
modes for fully automated S
testing. :

On cue, LINE SAM auto-
matically runs a programmed
sequence of tests —again and
again. Saving you time —and
money. You can even program
for unattended, time-delayed
testing.

Without missing a beat,
the LINE SAM stores up to
80 sets of test point data for
100 channels. And downloads
to a PC or printer for spectrum
or tabular printout. Comparing
amplifier specifications
couldn’t be easier or more
accurate!

LINE SAM. Easy. Accurate.
Cost-efficient. For field or
headend testing, we're playing
your song.

Call Wavetek today at
1-800-622-5515—in Indiana,
317-788-5965 — and ask

for LINE SAM. This /
could be the beginning of T I’ l
a beautiful friendship. IJ i / i

€ 1991 Wavetek ]
See us 8t the Texas Show, Booth 615.
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ing of a mural of a street scene re-
ferred to as “Anytown, U.S.A." that
takes up three entire walls in the
room and would serve as an attrac-
tive backdrop to the model of a resi-
dential cable system. Chuck Horner
and Glen Smith of TCI assisted him
with the planning of a sample cable
plant in the room.

Riker spent many long hours in the
room erecting actual phone telepoles
and organizing the equipment to as-
sure the authenticity of a working
cable system. In addition, a sample
headend was constructed using actu-
al antennas and two racks of signal
processing equipment.

NCTCM Director Marlowe Froke
comments, “Bill Riker and his SCTE
colleagues have given the students,
teachers, government leaders and
the general public a major education-
al and information resource. Anyone
who visits the SCTE Room of the
center and museum gains, in a very
short time, an understanding of how
CATV works. Equally important is the
sense of the complexity and magni-
tude of technology that cable now
uses to bring information, education
and entertainment to our homes. The
center is grateful to SCTE.”

EXpo program
announced; registra-
tion packages mailed

Packages containing registration ma-
terials and information for the SCTE
Cable-Tec Expo '92, to be held June 14-
17 at the convention center in San Anto-
nio, Texas, were recently mailed to all
active national members.

This packet also will contain a sched-
ule of events planned for the expo and
information on accommodations and
services available to attendees.

SCTE has coordinated the event to
make it comfortable to attendees. Regis-
tration rates for the expo have not
changed since 1986. The expo promises
to be a well-attended event and the ex-
hibit floor is rapidly selling out.

In related news, the Society recently
announced the preliminary program for
this year's event. As of this writing, the
program (subject to change) for Cable-
Tec Expo '92 is as follows:

Engineering conference

Session A — Digital Compression: Ex-
panding Channel Capacity While En-
hancing Video and Audio Quality
Session B — Technical Compliance:
How FCC Reregulation Will Impact

Your System Operations and Mainte-
nance Practices

Session C — Customer Service: Tech-
nology Meeting Subscriber Expectations
Session D — Current Events in Cable
TV Technology: Fiber Optics, HDTV,
PCN and QOutage Reduction

Expo workshops

® Assessing Your System'’s Picture Qual-
ity

® BCT/E Certification: An Overview of
Technical Certification and Related Cat-
egory Examinations

® The Best of “Fiber Optics Plus '92"

® Customer Service: Doing the Job Right
the First Time

® EBS and the Cable Industry

* How Will the New NEC, NESC and
OSHA Regulations Impact Your Sys-
tem?

® One-on-One with the FCC

® Outage Reduction Techniques

® Primary Testing Under Technical
Reregulation

® Secondary Testing Under Technical
Rereguiation

In addition, BCT/E and installer certi-
fication exams will be administered, and
more than 200 cable hardware vendors
will be exhibiting.

SAFER

AERIAL INSTALLATIONS

Tension Master™

Aerial Pulling Systems protect fiber

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

A high performance,
silicone-based, lubricant
that incorporates tiny
spheres, F-150 is
particularly beneficial for
long, fiber optic cable
pulls. It's compatible with
all types of cable and
duct, adheres to moving
cable and leaves a
residual lubrication film
wherever it's employed.

SMOOTHER

CABLE INSTALLATIONS

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

Electronic Tension
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assist or figure-eight locations, safer pulls and
lower costs.
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The result—faster, smoother pulls at lower cost.
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YOUR OPTIONS.

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

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

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

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

e SuperDrop™ Cables are 100% sweeptested *
from 5 to 1,000 MHz, with guaranteed structure
return loss of 26dB minimum.

e Complete corrosion protection provided by '
- unigue non-drip gel barrierin Belden’s new line of
aerial drop cables.

¢ Highestshield effectivenessin the industry
provided by Belden's DUOBOND® PLUS . . .
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* Fewer call-backs because of Belden’s tight
dimensional controls and easier termination. -
Saves you money over the long-run.
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capabilities with Belden’s natiopwide network of

.

For a FREE copy of
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Do vyou know )
where your system is?

By Herb Longware
Technical Consultant, Magnavox CATV Systems Inc.

doubt you've also been reading

many articles relating to bandwidth
(or lack of it) and the various reasons
for increasing channel capacity.
Whatever your reasons, this article
will give you some help in determining
what you have right now. Your deci-
sion to expand bandwidth will be
based on what your capacity is now
and how expensive it will be to in-
crease bandwidth, and how the sys-
tem will recoup those expenses.

The accompanying table below
provides some popular system pa-
rameters from the mid-1970s and
1992. A top frequency of 270 MHz will
allow 30 6 MHz channels in the stan-
dard cable frequency assignments.
With cable systems today approach-
ing this capacity, any additional chan-
nels will require more bandwidth or
some type of channel compression
process. Carrier-to-noise of 43 dB
and carrier-to-cross-modulation of 51
dB performance numbers have in-
creased in recent years to take into
account larger viewing screens. Tap
specifications have increased to take
into account multiple TV set/VCR
connections and higher drop losses
due to expanded frequencies, and

I f you're reading this article, no

Popular system
parameters

Middle 1970s

* Top operating frequency: 270 MHz

* Carrier-to-noise: 43 dB

« Carrier-to-composite triple beat: 51 dB

* Carrier-to-cross-modulation: 51 dB

* Tap specifications: High: 11 dBmV
Low: 6 dBmV

1992
* C/N: 47 dB
* CTB: 53 dB
* X-mod: 50 dB
* Tap specifications dependent on top
frequency:

1) Upgrading 270 to 330 MHz with
power doubling and/or feed forward
technology.

2) Upgrading to 450 MHz available with
the use of feed forward and fiber.
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Figure 1: Calculating peak-
to-valley vs. frequency
bandwidth

Up to and including 300 MHz: PV = n/10
Over 300 MHz: P/V = n/10 + 1

Where:
P/V = peak-to-valley in dB

n = number of amplifiers in cascade.

most recently more stringent Federal
Communications Commission specifi-
cations.

This discussion so far makes the
assumption that your system is per-
forming according to the original de-
sign specifications. To ensure that we
are operating according to the specifi-
cations intended, it is necessary that
certain tests be done. The annual
system proof will give a good indica-
tion of distortions and the regular
sweeping that is done will check fre-
quency response. But what is the ex-
isting system really capable of as a
whole or by its individual parts? While
rebuilding the entire system may be
out of the question, replacing certain
parts can give you increased band-
width at a cost that you can budget
for.

The following tests are based on
the premise that the system presently
makes all of its original specifications.
Divide the system into three areas:

1) The worst part of the system —
This is quite possibly the oldest por-
tion, or the sections that have been
most affected by weather, pollutants,
frequent pole replacements, or poor
maintenance and construction tech-
niques.

2) The average part of the system
— This is usually the section of the
system that is middie-aged with more
recent equipment.

3) The best part of the system —
This is usually the newest part of the
system. Chances are, the best part
has been recently designed and built
to newer, more recent distortion and
bandwidth parameters so that this
part of the system will need little or no
upgrading.

You will want to concentrate on the

COMMUNICATIONS TECHNOLOGY

Figure 2: calculating cable
loss at higher frequencies

VX, x attenuation (dB) of cable at f,
Where:

f, = new higher frequency

f, = present frequency

Example: If the cable loss at 270 MHz is
20 dB, what is the loss at 330 MHz? (An
increase in 10 channels.)

v330/270 = 1.11

20dB x 1.11 =22 dB @ 330 MHz.

first two sections of the cable plant.
The major components of the outside
plant are cable, passives and elec-
tronics. After the entire plant that has
been evaluated with routine perfor-
mance testing and sweeping, a field
check should be conducted starting
with the cable. Test as many sections
of cable as possible as this can easily
be the most expensive and time-con-
suming to replace.

Testing the cable

With a high level sweep check the
response/loss input and output levels
on the test piece of cable. This should
be in 6 MHz increments up to and in-
cluding a proposed new frequency
limit. Be generous with this frequency
limit. Based on system performance,
the highest frequency goal can al-
ways be adjusted based on final test
performance. If a sweep system is not
available, add several channels at the
input to the section of cable under
test with agile modulators, and mea-
sure levels with a field strength meter.

The actual level measured in each
section of cable is not important at
this time, the difference in loss from
input to output is. The measured loss
of trunk and feeder cables will be sub-
tracted from verified tap, directional
coupler and line power inserter losses
that are in the line. This will determine
how the cable alone will perform. (Fig-
ure 2 shows how cable loss at higher
frequencies can be calculated from a

(Continued on page 34)
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Underground coaxial
construction — Part 1

The following is adapted from the Na-
tional Cable Television Institute’s les-
son, “Underground Construction, 1,”
which is part of the NCTI Service Tech-
nician Course. The second part of the
lesson — on plowing, and dry and
fluid-assisted boring — will run in a fu-
lure issue. This article will cover chain
trenchers, digging the trench, burying
coaxial cables and conduit, pulling
coaxial cable through conduit, in-
stalling cable-in-conduit, and backfilling
the trench.

The material presented here is
copyright © 1991 by National Cable
Television Institute Inc., P.O. Box
27277, Denver, Colo. 80227. No part
of this article may be reproduced in
any form without permission in writing
from the NCTI.

By the National Cable
Television Institute

T he major kind of trenchers used
in CATV underground construc-
tion are chain trenchers. These
machines dig a trench of varying de-
sired depth and width, the bottom of
which is normally level and relatively
free from rocks and loose soil. The ma-
terial removed from the trench is de-
posited in a uniform pile beside the
trench, handy for convenient and effi-
cient backfilling.

There are many types of chain

NOTE:
All construction activities in your
system may be governed by
OSHA standards set forth in Title

29 Code of Federal Regulations
1926. Always follow your state
and local regulations governing
all construction activities.
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trenchers with a
variety of chain
assemblies, appli-

Figure 1: Trencher chain assembly

cations and ac-
cessories. Chain
trenchers also vary
in size and include:
walk-behind units;
medium-sized,
self-contained rid-
ing units; larger
tractor-mounted

™ Chain

Restraint bar
M DANGER & Yy

units; and, finally,

the very large,
track-type units. Small and medium
trenchers are used most often in
trenching operations in easements and
along streets in developed areas.
Large trenchers are most often used to
trench across large open areas, or
alongside roads or streets in undevel-
oped areas.

Although there are many sizes of
chain trenchers, they all have one obvi-
ous thing in common — the chain. The
chain trencher has a roller-type chain
to which are attached teeth of various
sizes and styles that are suited to vary-
ing soil conditions. These teeth are
spaced at various intervals on the
chain. It is the method of attaching
these teeth and their spacing on the
chain that determine the width of the
trench that is dug. The chain, powered
by the trencher’s engine, moves contin-
uously along the boom over the
sprocket wheels (Figure 1). The boom
is usually spring-loaded to create ten-
sion on the chain and to keep it tightly
in position on its sprockets.

The uninterrupted motion of the
chain flows over the top of the end
sprocket wheel, down into the ditch,
and then up along the undug portion of
the trench. Thus, dirt is continuously
pulled up out of the ground and

COMMUNICATIONS TECHNOLOGY

dumped against a mechanical auger,
which spreads the dirt evenly on both
sides of the trench or sweeps it all to
one side. Chain trenchers also might
have a crumbing or trench cleaner
blade attached to the end of the dig-
ging chain’s restraining bar. This
crumbing blade is simply a small
scooping blade that smooths the bot-
tom of the trench by pulling along the
loose dirt and placing it where it can be
picked up by the chain.

Trencher accessories make it possi-
ble to use the trencher for more than
just digging trenches. These acces-
sories include a boring machine and a
small backhoe. The boring machine ac-
cessory is used to bore under obsta-
cles, such as streets and driveways,
without disturbing the obstacle. The
backhoe attachment is used to dig a
larger hole than the trencher chain will
cut. This attachment can be used at
pedestal installations and for digging a
relatively large hole or exit and entry
pits where a boring operation is re-
quired. Some soil conditions require
the use of the backhoe when the chain
trencher will not dig efficiently.

The trenching machinery and acces-

(Continued on page 37)

Courtesy The Charles Machine Works Inc.
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Analysis of upgrade
and rebuild alternatives

This article will review the various
options available in upgrades and
rebuilds. Actual system design analy-
ses were performed to support the
findings. In addition, actual dollar val-
ues will be provided for the various
alternatives.

or this analysis, we will investi-
F gate an 800-mile system now

operating at 300 MHz with trunk
amplifiers spaced at 20-22 dB. The
system typically has trunk cascades in
the mid-20s with some cascades
exceeding 40 amplifiers. The present
trunk cable is .750 with feeder cables
of .500 and .412. Three hundred miles

MHz and, therefore, this section of the
system will require a total rebuild. The
remaining 500 miles have cable that
can be used for the bandwidth expan-
sion program and attempts will be
made to save this cable via an upgrade
rather than a total rebuild.

Franchise requirements mandate

By Robert E. Youn .
Dixclor of Distribution Produclg Marketing Pf the 800-mile system have cable that
Jerrold Communications is deemed to be unusable beyond 400 Table 1: Cost estimate
parameters
o tA. . Hardware, cable and equipment
Figure 1: Fiber-to-the-feeder i et $0.15/.
o R} fo 5 N} fo) Nt fo) Fiber cable $0.07/glass ft.
D0 DO Ty (DT O OO0y (OO0 OO Th Splice enclosures Saeac
v vy vy v SUACEAE OV
! !t [ K .750 cable $0.45/ft.
\ 124 ! M 540 cable $0.35/.
.500 cable $0.25/t.
Connectors $5/each
Power supplies $700/each
Figure 2: Fiber backbone Y
& 0 N} o N} Strand $0.18/ft.
e DA PN S Lash cable $0.20/t.
? ?— ¢ ?— g Lash fiber $0.50/t.
! 1 i Fiber splice $0.05/sheath ft.
\ vy i Coax splice $0.00/t.
N 4 1y Y Proof and balance $0.05/1t.
Flgure 3: 550 MHz electronics and Flgure 4: 550 MHz electronics and
spacing/headend splitting/49 dB C/N spacing/field splitting/49 dB C/N
$12,000- $12,000
$10,721 $10,672
$10,000— $10,000——— S
$8,171 $8,128
$8,000 - $8,000 — -
2 $6,000 - 2 $6,000
E E
L .4 L 4
$4,000 - $4,000—
$2,000— $2,000—
$0- $0
Rebuild Upgrade Total Rebuild Upgrade Total
system system
Total $/mile Total $/mile
- Labor & other - Labor & other
- RF electronics Fiber electronics - RF electronics Fiber electronics
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the system expand to 550 MHz capa-
bility.

Besides the equipment cost associ-
ated with the upgrade/rebuild, an
attempt also is made to estimate the
costs associated with strand, hard-
ware, fiber cable, coax cable, connec-
tors and power supplies. Labor costs
also are estimated for hanging the
strand, cable, fiber and for proof and
balance following construction. The
cost estimates for these parameters
are provided in Tahle 1.

550 MHz upgrade/rebuild

The first design analysis for this
system called for implementation of
550 MHz electronics, spaced at 550
MHz to provide system distortion per-
formance of 49 dB carrier-to-noise
(C/N) and 53 dB composite triple beat
(CTB). This initial system design also
used headend splitting to feed the fiber
nodes. This analysis will serve as a
base line for the additional analyses
that will follow throughout this article.

The rebuild section of this plant will
primarily use a fiber-to-the-feeder

COMMUNICATIONS TECHNOLOGY

portion of the sys-
tem into micro cells. FTF architectures
have proven to be the most cost-effec-
tive approach for total rebuild require-
ments. The 500 miles of upgrade will
use a fiber backbone (FBB) architec-
ture with 31 dB gain feedforward trunk
stations and three cascaded line exten-
ders in the feeder system (see Figure
2). Where densities are extremely low,
portions of the rebuild sections also will
use a fiber backbone architecture. All
of these existing trunk locations were
maintained ensuring that the feeder tie
points remain consistent with the exist-
ing system.

Figure 3 provides a breakdown of
the costs associated with implementing
the system architectures just described.
As could be expected, the FTF archi-
tecture, used in the rebuild portion of
the plant, requires optoelectronic and
RF electronic bill-of-material costs
approximately $1,000 per mile less than
the FBB upgrade portion of the system.
Still, the $5,000 per mile of additional
expenditures for cable, labor and other
equipment (which is the cost penalty of
a rebuild vs. an upgrade) more than

Figure 5: 550 MHz electronics and Figure 7: 550 MHz electronics and CAN spac-
spacing/headend splitting/47 dB C/N ing/headend splitting/49 dB C/N
$12,000 $14,000
$10,484
$10,000— $12,000-| 311937
$8,000— $10,000—
$9,009
@ $6,000— 2 $8,000- $7.410
E E
N N
$4,000 $6,000—
$2,000 $4,000 —
$0— $2,000—
Rebuild Upgrade Total
system
$0—
LD Rebuild Upgrade Total
- Labor & other system
Total $/mile
- RF electronics Fiber electronics - Labor & other
- RF electronics Fiber electronics
Figure 6: Cable Area Network
a 5 (FTF) architecture offsets the electronic equipment sav-
% AN} N depicted in Figure ings. The resulting cost-per-mile is
P D PD—"D—D—> | 1. This fiber-rich  $10,720 for the rebuild portion and
v v approach breaks $6,779 for the upgrade portion, yielding
+¢—a-! ¢ ta—a-! down the 300-mile an aggregate system cost of $8,171

per mile.

The next analysis reviewed the
potential cost savings associated with
field splitting as opposed to headend
splitting. All other parameters of the
system design remain consistent. Fig-
ure 4 shows that field splitting yields a
mere $50 per mile reduction in the total
system cost. It seems that losing the
strategic value of headend splitting
would easily justify a $50 per mile
incremental expenditure.

The next variant in system design
was to lower the C/N performance to
47 dB from the original 49 dB C/N sys-
tem design target, to test the cost-sen-
sitivity for this parameter. Figure 5
shows that only a 2 percent savings
can be associated with the 2 dB reduc-
tion in C/N specifications. In review of
the components of these costs, howev-
er, it is important to note that only the
optoelectronic cost components are
affected by the change in system per-
formance requirements. The RF elec-
tronics and other cost components
remain relatively unchanged. Lower

(Continued on page 48)
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How to select
a CAD system

In addition to general hardware and
software considerations, this article will
lake a close look at three of the popu-
lar computer-aided drafting software
packages available and how each of
these packages will meet the needs of
the cable TV industry. The information
was compiled and verified by Buckley
Communications Services. Functional
features have been determined based
on the manufacturers’ latest software
releases as of January 1991.

By Eric Buckley

Owner, Buckley Communications Services

been accomplished in a wide vari-

ety of ways. Some remember
when designing an extension or an en-
tire system was done with the use of a
calculator and a pad of paper. But with
the technological advances in the com-
puter and cable TV products, a more so-
phisticated means of engineering and
maintaining a system is being sought by

F or years, cable TV design has

drastic changes, and the cable industry
is beginning to see the effects of the
changes. Engineering departments
have been longing for a way to make
maps presentable and easily updatable
with little effort. (See accompanying ar-
ticle, “Scanning CATV maps to CAD,”
on page 28.) During the past few
years, a CAD package has been the
tool for accomplishing these tasks, but
the CATV industry is looking for more
out of its CAD systems. Engineering
departments are requiring intelligent
graphic maps and data bases that inte-
grate with the graphic information.
Cable TV systems would like to begin
using the data stored for design and
drafting, and apply this information to
marketing or to the maintenance of the
system.

Before examining some of the soft-
ware packages available, let's consid-
er what should be expected from a de-
sign and drafting computer system.
First of all, two terms need to be clari-
fied for our discussion of computer

ferred to as CAE (computer-aided en-
gineering) and drafting software will be
referred to as CAD.

Some people would like a CAE/CAD

many within the cable TV industry. products: design software will be re- (Continued on page 54)
With the intro-

duction of comput-

er-aided drafting, Software packages — general information

e A0 Ge | info { MAGIC L SIGCOM

been looking for a nef information oK

way t_o economi- Computer hardware Alpha Micro IBM/Compatible IBM/Compatible

cally implement a Additional software required None None AutoCAD

computer system Single user price * $39,995 $29950 $18,999

that will handle (Includes hardware, all necessary

thei t d software, training and setup)

,e" system ; e- Support included 1 year phone 1 year phone Unlimited phone
sign and drafting Additional support Available Available Available
tasks and help Phone support 7 a.m-6 p.m. Mountain 8 a.m-5 p.m. Eastern 8 a.m.-5 p.m. Mountain
malntaln the Sys. Modem support Yes Available No
tem in the future. Warranty 90 days-1 year 1year + 90 days-1 year

Users group Yes(1) No No
But what does the Documentation Good Good Adequate
computer market Tutorial manual included wiclass only Yes No-Videotape
have to offer cable? Mailing address SECAGRAPHICS A.DS. Inc. SIGCOM Inc.

; 350 Indiana St. 3150 Gateway Dr. PO. Box 5314
Wh'fh software Suite 200 Suite 700 Englewood, Colo. 80155
package Is gomg Golden, Colo. 80401 Norcross, Ga. 30071
to be the best in- Telephone number (303) 279-7322 (800) 333-5223 (303) 979-3337
vestment for the FAX number (303) 279-2546 (404) 242-8583 (303) 933-4149
englneenng staff? Company will build database Yes Yes Yes

The computer Service firms will build database Yes Yes Yes
R P Company will customize software No No Yes
industry has al-
ways been sub- * Single user price includes cost of additional software required
ject to rapid and
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Before The Next Generation of Satellites Arrive. ..
Call Toner To Upgrade Your Satellite Receive System.

W

Standard Communications
Satellite Receivers

California Amplifier
LNA’s and LNB's

Comtech
Satellite Antennas

Now is the time to upgrade your receive site with the
latest state of the art equipment from Toner.

Toner professionals can evaluate your system and explain what you'll
need to keep looking good during the new satellite scramble.

Choose from manufacturers like Comtech 3.8 meter and 5.0 meter
satellite antennas and multi-satellite feed systems, California Amplifier LNA's
and LNB's (as low as 25° noise temperature ), Standard Communications IRD-II-M
satellite receiver with video cipher Il plus, Toner 2, 4, and 8 way power dividers,
satellite cable, and more accessories in stock for immediate delivery.

Call now before the next generation arrives!

TONEr

cable equipment, inc.

969 Horsham Rd. « Horsham, PA 19044
Call Toll-free 800-523-5947
FAX: 245-675-7543
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Fiber path for Continental's southern Hew Hampshire upgrade

L

AM Fer Trunk

wewe  Future fFiber to
the Service Area

Fiber optics:
Shaping cable’s future

By Jon K. Chester
Market Development Manager
Telecommunications Products Division, Corning inc.

is any indication, cable TV's herald-

ed “broadband network of the fu-
ture” may arrive well ahead of sched-
ule.

Over the past few years, industry
observers have speculated that certain
cable TV operations may evolve into
advanced communications networks,
offering a multitude of programming
options, along with new services, such

26 MARCH 1992

I f an ambitious optical fiber upgrade

as alternate access, wireless commu-
nications and internal data transport.
This progression would be driven by
the network’s optical fiber infrastruc-
ture.

The industry’s emerging fiber-to-
the-feeder network architecture, com-
bined with its investment in fiber
throughout the late 1980s, could begin
to pay dividends as soon as the end of
the century, these experts say. One
scenario calls for cable TV operators,
having already benefited from fiber’s
technical and customer service advan-
tages, to channel the medium'’s incred-

COMMUNICATIONS TECHNOLOGY

ible bandwidth into additional commu-
nications revenue sources. By leverag-
ing its fiber-rich network in this way,
cable TV could speed its transition
from an entertainment provider to a
full-fledged telecommunications con-
cern.

A vision of the future

Continental Cablevision, the coun-
try’s third largest multiple system oper-
ator and an active proponent of light-
wave technology, has embarked on a

(Continued on page 62)

Courtesy Continental Cablevision



Times Fiber
1S not

your average

hole in the wall
company.

If you're like many cable systems, you're paying way too much for cable. Too much in rebuilds because of
moisture and corrosion damage. Too much in truck rolls because of cold weather conductor pullouts. Too
much in upgrades because the bandwidth couldn’t live up to the demand. Too bad. Because it doesn’t cost
any more to specify 1 GHz bandwidth, triple-bonded Times Fiber trunk and feeder cable up front. And then
reap the rewards of superior cable technology all the way down the line. Call 1 (800) 677-CATV.

TFC TIMES FIBER COMMUNICATIONS, INC®
an

LPY company
358 Hall Ave. - P.O.Box 384 - Wallingford, CT 06492
See us at the Texas Show, Booth 122. Reader Service Number 19



Scanning CATV maps to CAD

Many CATV companies “hand draw”
their design maps on paper before
they are copied to mylars, which be-
come the permanent record of the
system design. To extend the life of
the original mylars, they are copied
as reproducible sepias, which are
then used to produce bluelines or
working maps. Design updates and
design extensions are noted on the
original mylars for permanent record
keeping. However, after each change,
replacement copies require new dis-
tribution. Large systems, or ones sup-
porting sister systems, usually have
hundreds or thousands of maps, and
the cost of managing updates and re-
trieval using manual methods is ex-
pensive and error-prone. Today, there
is an increasing effort of many sys-
tems to explore and implement com-
puter-aided drafting (CAD) to improve
design productivity and document

management. (See accompanying ar-
ticle, “How to select a CAD system,”
on page 24.) But putting in a CAD
workstation creates other economic
issues — like how to get existing
drawings into the computer quickly
and economically. This article focuses
on this drawing conversion issue.
There are several good CAD pack-
ages to choose from, but there is one
that stands out in front. AutoCAD
from Autodesk is the defacto CAD
standard because of its open archi-
tecture and because it holds 70 per-
cent of the PC CAD market share.

By John S. Gutierrez
President, ComNet Co.

any MSOs operate and
maintain their systems using
hand-drawn design maps.
It's a constant struggle to get the lat-

Figure 1: original system design map as an
RLC raster format after scanning

est design informa-
tion. Drawings of-
ten fail to reflect
the latest design
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changes and errors
are made, costing
money and budget
overruns. Design
updates usually
are done with a
calculator, costing
nearly $200 per
mile rather than
about $40 per mile
using cable design
software. Map up-
dates or as-builts
are traced in with
fresh ink at a simi-
1 .r lar cost per mile as
designing with a
calculator.

When it comes
to upgrading or re-
building a system,
misinformation
makes it difficult to
know enough a-
bout the existing
system to help
save costs. Many
cable system engi-
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these problems and would like to
enjoy the benefits of advanced design
controls and cost savings afforded by
computer-aided engineering and CAD
software tools. But this is easier said
than done.

When a CATV operator decides to
implement a CAD system, the first
concern is how to convert existing
system drawings to CAD without
breaking the budget. Well, the answer
seems simple enough — you redraw
them. There are several ways of
doing this: First, you could use a
pointing device (mouse) to recreate
the drawing, which is the most time-
consuming and tedious method. Sec-
ond, you could lay the drawing on a
digitizing table and trace the drawing
with your tablet pointer or puck. Third,
you could scan the drawing with a
large format scanner then import that
image as a drawing image overlay to
CAD, then simply use a mouse to
trace a new drawing. And fourth, you
could just sub it out to a third party.

The major problems with all of
these methods is that the conversion
costs are very high, thus breaking the
budget, and you are still manually re-
drawing system maps to your new
CAD system. What is needed is a
method to accurately scan system
maps and automatically convert them
into a vector CAD file. But this hasn’t
been easy by design until recently.
The automatic conversion of mechan-
ical drawings to CAD software is
rapidly becoming recognized as a
method to significantly reduce or elim-
inate the need redraw them. In the
past, there were serious shortcom-
ings about the scanning process that
left a trail of myths behind.

Scanning overview

As mentioned before, an important
cost issue for a new CAD installation
is getting existing drawings into the
PC. Tracing mylars or bluelines on
digitizing tables has been the most
popular method to recreate old draw-
ings to CAD. But this is tedious, time-
consuming and expensive.

There was a failed attempt by Au-
todesk to use a TV camera to capture

' d



“Design updates usu-
ally are done with a
calculator, costing
nearly $200 per mile
rather than about
$40 per mile using
cable design soft-
ware.”

drawings into CAD, but the method
lacked accurate scaling and did not
live up to the need to vectorize the
image automatically. It was quickly
pulled from the market about a year
from its introduction.

Scanning was overzealously pro-
moted to eliminate the need to re-
draw, and it left many people misin-
formed and ultimately dissatisfied. In
all cases, all scanning did was to
eliminate the use of a digitizing table.
With a scanned image (or ghost
image) running behind the AutoCAD
screen, you used your mouse to
recreate the drawing by tracing over
the image with lines and arcs. This
method became to be known as CAD
overlay drawing.

Ironically, tracing over a scanned
image wasn't any different than hand-
digitizing from a tablet with the excep-
tion that you didn't have to hover over
a digitizing table and you kept 100
percent eye contact on the screen
while digitizing.

The popularity of desktop publish-
ing opened the door for a rebirth of
the scanning market. Company logos,
caricatures, photos, etc., could be im-
ported into text documents. WYSI-
WYG (what you see is what you get)
became the buzzword. With this came
the improved technology for large for-
mat scanners with the ability to cap-
ture the large E-sized drawings into
PCX, RLC, Gp4, TIFF and other
raster file formats.

How scanning works

Scanning works like a video cam-
era. A picture image is focused on a
X-Y array of thousands of coupled
charged diode (CCDs) on a target
plate. Each CCD is sequentially
scanned to capture a luminance level
that is recorded onto magnetic tape.
The tape can be played back to re-
produce a replica image on a TV set
that uses a similar scanning method
to trace the image on the picture type.

Here, the scanner
operates in the
same manner, but

Figure 2: pen-plotted output in CAD format
after auto-vectorization of scanned map

with several varia-

tions. The CCDs It
are lined up in a
straight line in-
stead of rows and
can be programmed | i%
to sense two light
levels — on or off
(called bitmapping)
or a stair-stepped
incremental in-
creases to light
brightness (called
dithered or gray
scaling). For CAD
purposes, bitmap-
ping is preferred
because no method
exists for CAD to
data base gray
scale levels.
Using a scan-
ner is much like
using a copying
machine. As the
drawing passes by
the line of CCDs,
they are scanned
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in very rapid suc-

cession. Each CCD collects a light
level that is reflected off the draw-
ing from a light source. Each
recorded light level represents a
pixel or a dot and is recorded to the
PC's hard disk. Resolution is ex-
pressed by the number of dots per
inch (dpi). Image resolution is de-
pendent on how many CCDs are
used and the speed that the CCDs
are scanned vs. the speed of the
paper feed.

A raster file is a bitmapped image
corresponding to the dots or pixels
the scanner sees. The raster file is
recorded on the computer’s hard disk.
The larger the drawing size and com-
plexity and the higher the scan reso-
lution, the larger the raster file will be.
Scanned images can be recorded in
various file formats — PCX, TIFF,
RLC, Gp4, IMG, PCL, HPGL, DXF,
DXB and others.

Scanner scale accuracy is often
better than 0.25 percent, which is bet-
ter than doing it by hand. A typical D-
sized run length code (RLC) drawing
with an average drawing density will
use an average of around 1 megabyte
of disk space after the border, legend
and title box is removed. These will
be replaced later with CAD block

COMMUNICATIONS TECHNOLOGY

symbols if desired. After vectoriza-
tion, the original scan can be erased
to regain disk space. Most scanning
software feature automatic skew cor-
rection. This ensures that you'll get a
drawing that is in horizontal align-
ment. Editing scanned images can be
done by third-party graphics software,
but be aware that lots of extended
memory will be needed to handle
large scan formats. Otherwise, editing
can be painfully slow. Therefore, 8 to
12 megabytes of RAM memory is rec-

- ommended.

Some scanners provide software to
convert a captured raster image into a
DXB or DXF format. But this conver-
sion is not a true vectorized drawing
that ali AutoCAD commands would
recognize. Instead, each pixel is con-
verted into a short polyline, and pixels
that lie in a straight horizontal or verti-
cal row are converted into a longer
polyline. These are called trace files
and can be very large — exceeding
35 megabytes for a D-size drawing,
which overwhelms the PC and slows
it down like cold molasses. This type
of conversion is not suitable for CAD
or CATV design and should be avoid-
ed.

Large format scanners have be-
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Quality Workmanship is NOT Hard to Find!
We Provide Value Engineering Services At Its Best

« Fiber Architecture Custom to Client
« Complete Field Engineering Services
» CAD Design & Services
* Feasibility Studies & Cost Analysis

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

FE 7 S | Rahmer Technical Services, inc.

- - (Formerly known as Comm-Net Communications, Inc.)
Value Engineering

6280 Senior Circle, Douglasville, Georgia 30134
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When you install a Regal Silver Series Tr.lp you can
look forward to years of trouble-free performance.
Count on it! % .

No Water Migration

Thanks to a single

piece, machined housing

with rolled, interlocking

edge. Instead of “O” rings,
end ports are integral to the
inner and outer sleeves, and
sealed with a weather resistant
adhesive. This design prevents
sleeve spinning too.

No Corrosion

Because the housing is made of nickel
plated brass.

Superior EMI Performance

Due to more metal-to-metal contact in the
single piece housing.

Stahle Performance Across a Full Temperature Range
With a typical notch depth of better than 65 dB
from -40° to +140° F. Custom, thermally-stable
capacitors have been designed for each channel.

Call 1-800-36-REGAL now
for your FREE Regal Silver E A
Series Trap Sample Kit. "

See us at the Texas Show, Booth 339. TECI'INOI.OC.iES l..Td.
Reader Service Number 21 1.800-36-RECGAL
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come less expensive. Five years ago
a fast E-size scanner could cost
about $70,000. The cost today is
about one-fifth of that (about $14,000)
for a scanner supporting up to an E-
sized drawing at 400 dpi. D-sized
scanners are available for less than
$10,000. As an alternative to pur-
chasing a scanner, service bureaus
offer scanning to a raster format for a
small fee. Then all you need is the
raster editing and vectorizing software
and you’re in business.

How auto-vectorizing
software works

All CAD files are made up of data
base records having vector coordi-
nates (X1, Y1) and (X2, Y2). In addi-
tion, the data base records can have
other attributes such as a radius di-
mension for arcs and circles. A raster
file is made up of rows or clusters of
pixels or dots. The higher the number
of dpi, the greater the picture resolu-
tion will be.

Pixel information cannot be recog-
nized by CAD software until convert-
ed to vectors. Today’s auto-vectoriz-
ing software does this in several
steps. The first step is to thin clusters
of pixels, leaving a center column of
pixels. This thinning process reduces
hundreds to thousands of pixel infor-
mation as a single line, which ac-
counts for the file size reduction.

The column may appear to be
straight, staggered or curved. Once
the column is found, the thinning pro-
cess stops, and the raster-to-vector
software makes judgements on the
column based on what program pa-
rameters have been set. Thinning re-
duces a thick line into a thin line (but
can still be a polyline). Solid fills or
very thick raster objects are hollowed
out, but can be automatically filled in
with trace entities if desired. Program
parameters can be set to reduce the
number of thinning passes to prevent
total thinning. Scanners tend to gen-
erate imperfect line edges because of
thermal noise or using improper con-
trast settings. In the majority of cases,
this jaggedness is caused by ink
bleeding into the paper fibers. Look at
any drawing under a 20X magnifying
glass and you’'ll see the problem. The
line image appears to have sharp
edges, but when magnified, blotchy or
jagged line edges are seen. This
anomaly plays havoc with the thinning
process that can cause minute “wig-
gles” on any line segment, particularly



“The CATYV industry
is a prime candidate
to benefit from CAD
and document scan-
ning and cannot af-
ford to stay behind
waiting for a ‘stan-
dard’ before making
a decision.”

when converting very small text im-
ages or highly detailed areas.

Smoothing techniques help to line
up the pixels either in a straight line
or.a curve. Gap jumping permits a
line to enter into an area where the
pixels do not touch, creating a single
line rather than two or more lines.
This is done by specifying the number
of pixels that separate lines. Lines
separated less than the specified pa-
rameter will be joined. On the other
hand, a line that is broken by several
pixels can be automatically joined as
one. Line snapping helps to square
up horizontal and vertical lines, where
the scanned image was sightly
skewed. Lines crossing at intersec-
tions are confusing for most raster-to-
vector programs that create four lines
instead of two, which increases the
file size. Speckles can sometimes be
impressed on the scanned drawing
because of background noise or
speckles on the original drawing. The
size of any speckle can be removed
by setting a pixel value during the
setup procedure. Any pixel cluster
equal or smaller than the set parame-
ter will automatically be erased during
the vectorization process. Setting a
very large speckle size can erase
wanted information, (such as punctu-
ation marks).

The notion that all raster-to-vector
software creates many tiny lines for
arcs and horrendous file sizes is no
longer the case. Arcs are true arcs
and lines are lines, unless set for
polylines. However, vectorized files
are larger than files originally created
by AutoCAD. File size disparities will
vary in accordance to the drawing it-
self due to resolution, density and
size, but nevertheless, vectorized
files will be larger. Several reasons
account for this: text is recognized as
line segments; hatch patterns and
dashed lines are independent small
line segments; and long lines may be
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costs automatically.

HP lowers your CATV maintenance

HP's CATV System Monitor watches your system
when you're not there.

Save system monitoring time. Use the HP 85716A CATV
System Monitor in the trunk and headend for unattended
preventive maintenance. Automatic proof-of-performance
testing makes it fast. And intuitive, push-button operations
make it easy. Prices start at just $10,000% Choose from a
wide variety of options to meet your specific needs.

So start lowering costs now. Call 1-800-452-4844%, and
ask for Ext. 2993. We'll send you a data sheet that explains

how the HP 85716A CATV System Monitor cuts your system
maintenance costs even when you're not there.

There is a better way.

(ﬁ/”] HEWLETT

PACKARD

+ I Caninlin call 1-800RT3RGT, Dept, 138

© 1902 Hewlett-Packard Co. TMSAD208AT

divided into several short lines.

PC requirements

Running raster-to-vector software
requires a fast 386 or 486 PC and lots
of free disk space. Avoid 286 and
slow running 386 SXs. A minimum of
8 megabytes of RAM should be in-
stalled. A tape backup is a must, but
if you're going to store hundreds to
thousands of drawings, you better
look at the rewritable optical storage
systems. DOS 4.01 should be used to
get over the 32 M maximum disk size
hurdle imposed by earlier DOS ver-
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sions. DOS 5.0 is even better. A math
chip is required for the 386 or 486 SX
PC. Because raster-to-vector soft-
ware runs automatically, image vec-
torizing can be processed overnight
using a batch file. An uninterruptable
power supply (UPS) is highly recom-
mended. One power glitch during an
unattended weekend vectorizing run
can ruin your enjoyment of your
morning coffee to say the least.

Vectorizing pros and cons
While there are many good rea-
sons to use raster-to-vector conver-
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or new-build

Figure 3: Layout in preparation for a rebuild

have no attribute
intelligence. Some
programs allow for
the creation of a
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vectored layer and
its color, while an-

NN other creates a
~_% & separate layer for
T2y, lines, circles, solids

and arcs.

[ ® There is no au-
Y tomatic layering of
’ symbols to data
base the drawing.
CAD technology
improvements
‘ bring the designer
r a wealth of “intelli-
‘ gent” information
\ such as BOMs,
‘ symbol attributes,
house counts, etc.
/ These drawings re-
L quire the use of
( WBLOCKSs or draw-
5 ing symbols having
attributes that can
be extracted and
used on a data
base. Also, a data
base program can

sion software, don't be deceived that
it produces the same quality of manu-
al drawing input. Any drawing can be
converted — even one hand-drawn
on a napkin. Common characteristics
of raster-to-vector conversion are:

® Drawings that use hatch patterns
can create larger than usual vector
files.

®* The smaller the text size, the
more difficult it is to vectorize it faith-
fully. Small letters will appear wiggly
or even undistinguishable. Drawings
with a lot of text, like hatch patterns,
will demand extra disk space. Vector-
ized text is made up of lines instead
of text strings. Some CAD text editing
or re-entry may be required. Current-
ly, there is one company that offers
text recognition for AutoCAD and has
a better than 90 percent hit rate. How-
ever, it comes with a mighty price tag.

®* Dot matrix printer drawings are
difficult to vectorize because of the
extreme amount of printer jagged-
ness. Whatever the scanner sees,
that's what you're going to get!

® Old, faded and taped-up draw-
ings are not candidates for automatic
vectorizing. As the saying goes,
“Garbage in = Garbage out.” Vector-
ized drawings, like a paper drawing,
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search for an am-
plifier number, locate the drawing,
and automatically bring it up on Auto-
CAD. These are called drawing data
base management systems (DDBMS).
But, just remember that a drawing
does not have to be in an “intelligent”
vector format to be data based —
raster files and auto-vector files also
can be used, if you use the right soft-
ware package.

While there are a few minor annoy-
ances about raster-to-vector software,
you're going to save lots of time and
money. Importantly, you'll have a 100
percent vectorized drawing. For CATV
design, basic base maps showing
boundaries, property lines and streets
are great for scanning. The worst
possible case (for very poor maps) is
that you can trace over the vectorized
drawing. All you have to do is to make
new layers, set to a desired layer, and
then superimpose lines, arcs, circles,
design symbols or text over the vec-
torized layer. The drawing scale re-
mains the same as that of the
scanned drawing. When you've
traced all that you need, you can
delete the vectorized layer in whole or
in part. In many other cases, you can
use the AutoCAD CHPROP command
to move lines and text to other layers
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without the need to redraw. Good ex-
amples are lot and street lines,
drainage ditches, or things that do not
change, thus saving an enormous
amount of editing time.

The best side of raster-to-vector
software is the time saved to redraw a
map. A D-size (24- x 36-inch) base
map drawing is typically scanned at
200 dpi and vectorized in less than 30
minutes of computer time, regardless
of content density. Scanning at 300
dpi offers little image improvement
but at the cost of a much larger file
size. By comparison, it might have
taken 16 hours to redraw this same
map on a digitizing table or about 14
hours using a CAD overlay method.
After a drawing is scanned and vec-
torized, it becomes a permanent CAD
record. Converted drawings also can
be saved on an optical disk, which is
preferred for its capacity over mag-
netic storage for archiving drawings.
Drawings will be kept intact for many
years long after the mylar has
cracked or faded away.

Conversion samples

Figure 1 (page 28) illustrates a
section of a D-size system design
map (hand-drawn) scanned at 300 dpi
in an RLC raster format. It is identical
to the original bluelines. The overall
size is 10.75 x 8 inches.

Figure 2 (page 29) illustrates the
same scanned raster design map after
automatic vectorization using Drafts-
man software. The drawing was pen-
plotted at the same scale. The process
took less than six minutes on a 386-25
PC. This drawing has true vector lines,
arcs and circles and is ready for CAD
editing or updating. While it is not, by
definition, a “perfect” CAD drawing, it is
a very usable and readable drawing.
You can add new layers for the ampli-
fiers, for example, and insert amplifier
drawing WBLOCKS superimposed
above the scanned amplifiers to data
base the drawing. After inserting all the
amplifiers (also taps, passives, text,
etc.), just simply erase all scanned en-
tities you replaced. This is how simple
it is to convert a hand-drawn design
map to a CAD drawing.

Figure 3 illustrates the same street
layout in preparation for a complete
rebuild (or new-build). Preparing this
drawing required a different ap-
proach. Before auto-vectorizing, the
original raster design drawing was
“edited” using GTXRaster CAD soft-
ware, which only runs under AutoCAD



Release 11. The raster elements were
easily and quickly erased leaving only
the street lines. The edited raster
image was auto-vectorized within
minutes as a DXF file format. After
bringing the DXF file into AutoCAD,
the street names were entered using
AutoCAD’'s DTEXT command. We
have now taken an existing design
drawing and have prepared it for new
system design using a CATV design
software program without buying new
maps that, unfortunately, may not be
current.

Document storage
and retrieval considerations

The cost of manually looking up
and retrieving a drawing is not exactly
free. It has been estimated that it
costs about $35 to retrieve a drawing,
make copies, then deliver it in-house
(arriving a day later). Some systems
work with hundreds of drawings per
month and the retrieval costs can be
staggering.

What can be done to reduce the
costs? The best solution is to scan all
drawings into a raster format rather
than to have them all vectorized. It is
a false notion that every paper draw-
ing needs to be in a vector format for
CAD usage. It's just too expensive,
especially for drawings that are rarely
used or are just for archival purposes.
Vectorization is not necessary for
viewing, editing and printing/plotting.
What is important is that all of your
drawings can be scanned as raster
information, data based and retrieved
from your PC when needed — even
on a modem from another site.

This is methodology called “imag-
ing.” Many industries are using imag-
ing to store and retrieve documents to
eliminate paper clutter and waste. For
CATV operations, it is relatively inex-
pensive to raster scan design maps
for storage on a large capacity hard
disk. A scanned drawing can be vec-
torized at some future time when the
need arises. Why rush to get every-
thing vectorized?

Cataloging the drawings is a simple
matter. By using drawing data base
software, you can define each map
with multiple fields of information such
as drawing number, amplifier or power
supply numbers, house counts, real
world coordinates (excellent for cumu-
lative leakage index), etc. When you
need to find a map, simply enter the
requested information and a global
search of all drawings initiates. When
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troubleshooting.

CATYV testing push-button easy.

HP lowers your CATV test
time at the push of a button.

HP's portable CATV analyzer speeds up

When there’s trouble in your CATV System, find it fast. The

HP 85711A portable CATV analyzer's labor-saving functions cut
test time. Its system sweep and troubleshooting capabilities
locate problems quickly. And intuitive, softkey operations make
it easy to use. Prices start at just $9,000* Add our system moni-
toring software for preventive maintenance and choose from a
wide variety of other options to meet your specific needs.

So start saving test time now. Call 1-800-452-4844,and ask
for Ext. 2991. We'll send you a video tape and data sheet that
explain how the HP 85711A portable analyzer makes faster

There is a better way.

K

1S list price

HEWLETT
PACKARD

© 1982 lewlett-Packard Co TMSAID07AT

a match is found, it is presented on
the screen without using AutoCAD.
Press another key and it's off to a
laser printer or raster-compatible plot-
ter. Press another key and you can
redline design changes for permanent
updates by the design department.

In closing

Converting paper drawings and
documents to electronic format is big
in many large industries. The CATV
industry is a prime candidate to bene-
fit from CAD and document scanning
and cannot afford to stay behind wait-

COMMUNICATIONS TECHNOLOGY

ing for a “standard” before making a
decision. There will be many to
choose from! The one that will work
best for your system will be the stan-
dard that gets the job done. System
design documentation needs to get
out of the reams of paper and bulging
filing trays and into a computer sys-
tem that delivers information at the
touch of the keyboard. CT

Readers wishing more information or
to discuss the content of this article
may contact the author at (512) 288-
6120.
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Where's your system?
(Continued from page 16)

known frequency.) In the process of
checking the cable, you also will have
the connectors under the same test.
Large deviations in expected perfor-
mance should bring cable and con-
nectors under closer investigation.

Testing passives and actives
Check all values, preferably sever-
al of each value of passive used.
Note the test stamp or date code on
the printed circuit board of the pas-

sive device if available. Test as many
different production runs as possible
to give you an idea of average losses.
Tests should include frequency re-
sponse, return loss and insertion loss.

As with passives, several samples
of different production runs will give
you good documentation of how an
“average” amplifier works in your sys-
tem. The types of testing that should
be done with the mainstations and
the line extenders are frequency re-
sponse, gain, return loss and distor-
tions with increased channel loading.
If your test bench is not equipped to

"NCTI's courses complement
our in-house training,
Installer Certification and
BCT/E exams. Combined,
they are an effective,
cost-efficient technical

fraining program. "

- Rich Henkemeyer
Technical Trainer
Minnesota Region
Paragon Cable and
SCTE Region 6 Director

National Cable Television Institute
P.O. Box 27277

Denver, CO 80227
303-761-8554

Fax 761-8556

Helping develop cable professionals for more than 24 years!

Reader Service Number 24

34 MARCH 1992

COMMUNICATIONS TECHNOLOGY

do these tests, units can be sent into
the manufacturer to evaluate for up-
gradability.

If necessary, hybrids can be re-
placed with newer ones offering larg-
er bandwidths and better distortion
characteristics. Also, RF circuits can
be replaced and/or retuned to pass
higher frequencies. Upgrading is
unit/manufacturer-specific; check with
the appropriate manufacturer for op-
tions that are available.

When all of the data has been
gathered for the three major compo-
nents, compare them on an individual
basis to see what the maximum allow-
able bandwidth of each will be. Don't
expect equipment to exceed the origi-
nal equipment specifications! Al-
though manufacturers often exceed
the published specifications, factory
adjustments in achieving these pa-
rameters may have been done at the
expense of frequency response and
return loss outside the original band-
width.

While working in the system, study
its construction. While you are check-
ing components in the field or remov-
ing them for bench testing, study the
present condition of the system. Cable
should be examined for abrasion, par-
ticularly around the 3-bolt clamps,
lashing wire clamps, straps/spacers
and tree branches. Amplifiers should
be checked for broken hinges, loose
port plugs, flattened gaskets and other
items that should be replaced. Pas-
sive devices should be inspected for
proper attachment to the strand and
loose or missing port plugs. Replace-
ment parts are readily available for ac-
tive and passive devices.

While cable and connectors will be

| evaluated in the field, the testing of

actives and passives will provide more
accurate results if it is done on the
test bench. While amplifiers can often
be upgraded in frequency, it is not
cost-effective to do this with passive

| devices. New baseplate assemblies

are often available to upgrade the
passive housing without removing it
from the system.

In conclusion, if you are consider-
ing increasing your bandwidth, look to
your existing plant first to see what it
is capable of, test the major compo-
nents in different parts of your system
for performance at expanded band-
width, and inquire about what changes
can be made to your existing plant to
give you revenue-generating band-
width at a price you can budget for. CT



Figure 2: Typical depth of coaxial cable in a single trench
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Figure 3: Typical depth of coaxial cables in a joint telephone trench
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coaxial construction
(Continued from page 20)

sories are mechanical devices and, like
all other such devices, are capable of
inflicting serious injury. The importance
of fully observing all safety precautions
cannot be overemphasized. Only tech-
nicians who have been trained in the
safe operation of the chain trencher
should be allowed to operate the ma-
chine. Always follow the manufactur-
er's and your system'’s safety guide-
lines during operation. Keep loose
clothing and long hair away from the
moving parts. Always keep bystanders
away from the trenching operation,
and, if necessary, assign someone to
direct traffic away from the work. A
safe distance of 10 feet or more should
be used by workers observing the
trencher during operation. Before oper-
ating the chain trencher, visually in-
spect it for any loose bolts, broken
chain teeth or any types of fluid leaks
that could cause injury to the operator
or severe damage to the trencher.

Digging the trench

Trenching involves three operations:
digging the trench, burying the coaxial
cable or conduit, and backfilling the
trench. Before any of these can per-
formed, the other utilities must be con-
tacted for the location of their lines.

Many states have a one-call system
where the company doing the digging
calls the one-call number and is then
required to give all the necessary infor-
mation: location, date and time of the
trenching. The one-call system will
contact all of the utilities to locate their
lines in that area. This utility location
step is very important in the prevention
of electrocution, gas explosion or wa-
terline breakage. This step will ensure

Figure 5: Trenching using
optimum digging angle

M
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Figure 6: sharp turns with a trencher

codes and/or cable TV com-
pany policy. Examples of
typical depths of cables for

single and joint-use trench-
es are shown in Figures 2-4
on page 37.

The maximum digging
depth to be dug by a trencher
can be regulated by its depth
adjustment. In some cases
it is desirable to use a small-
er trencher to maintain the
optimum digging angle for
the chain. The optimum dig-
ging angle varies for difter-
ent sizes of trenchers, but
will be approximately 45°-

60° (Figure 5 on page 37). A

personal safety and prevent costly ac-
cidental utility line cuts. Ask homeown-
ers for the location of all private under-
ground electrical, phone and water
sprinkler system lines. If the homeown-
ers are not sure of the direction of the
underground water lines or the under-
ground water sprinkler maps are not
accurate, dig down at the sprinkler
heads to determine the direction of the
underground water lines.

At the site where the cable burial is
to take place, unload the trenching
equipment. Take it to the place of the
first pedestal location as indicated on
the CATV system design map. Using a
sod cutter, cut a strip of sod the entire
distance between the proposed
pedestal locations. Cut this strip into 5-
foot lengths, roll up and remove the
strips, and place them off to the side,
or on plastic/plywood, keeping the
strips moist. Replace and water the
strips of sod after backfilling and tamp-

digging angle that is too

Figure 7: 6-inch sand screen

Sand

Approved
underground
coaxial cable

Sand

6" sandscreen

steep may produce too much
stress on the boom and require a
much slower machine movement
than if a larger trencher were used

Figure 8: unreeling coaxial cable

to allow a more nearly correct
boom setting. Conversely, a boom
angle that is too flat may produce ‘
an excessive amount of machine
vibration, making the operator ex-
tremely uncomfortable.

No matter what type of earth
you are operating the trencher in,
eventually you will encounter large
rocks. Although trenching ma-
chines are capable of removing
large rocks, a considerable amount
of vibration in the chain can short-
en the life of the trencher. The best

Incorrect way to unreel coaxial cable

pe-

Correct methods for unreeling coaxial cables

Reverse bending

Rubber \/
.

chock & ]
Y S ’“I\ﬁ_}

4/f)

—_— e -

Rubber

procedure is to raise the digging
boom, pass the trencher over the large
rock(s), and then remove it (them) with
a manual-type digging bar and/or a dig-
ging shovel after the trenching opera-
tion is completed. A backhoe may be

required to remove larger rocks.
Gravel-laden soil is perhaps the
most troublesome type of terrain. Al-
though it might be assumed that gravel
can be easily handled by the trencher,

ing is completed. Where
rock or bark landscap-
ing is encountered, the

Figure 9: Installing a vault

small pieces will fre-
quently jam the chain in
the sprocket wheels.

rock or bark should be
moved. Care should be
taken not to damage
the underlying plastic or .
landscape fabric during <
removal, trenching, or ’
replacement. Any tears
in the underlying materi-
al should be overlaid
with the same type of
covering.

After the sod is re-
moved along the cable
route, dig a trench with
a trencher or with a dig-
ging shovel as narrow
as possible and at the

.-:

- *Qutput cable
e memifloanon tag

Protection caps

When this happens, the
engine will die if the
clutch is not disen-
gaged quickly enough.
When trenching grav-
eled earth, proceed with
caution.

If the digging chain
becomes jammed, there
are two ways to free it.
The first and most prac-
tical method is to shift
the chain operation into
neutral and stop the
machine, back up the
chain, forcing it with a
bar, until the offending

depth required by local

rock can be pried out
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/ .
/ ) Signal level meter accuracy has profound effects
/ on broadband (CATV) performance. Specifications

on meter accuracy, however, can be unclear. Flat-
ness is not an overall accuracy measure. It doesn't
quantify the instrument’s abilities at difterent levels,
meter ranges or temperatures. Meter scaling, track-
ing or linearity is the ability 10 accurately track a
change in input level at a given attenuator setting.
Another specification is attenuator step-to-step ac-
curacy, which is the ability to display correct levels
across differing attenuator settings.

Signal level meter specitications can be listed
separately, then added for overall accuracy. The
accuracy stated may not give a true picture if
specifications are omitted. Some manufacturers
also specify accuracy by listing overallaccuracy.
The overall accuracy specification takes the
above mentioned inaccuracies into account
and provides one reliable number.

What does this mean 10 your system
performance? For example, the meter used
for system alignment has an overall accu-
racy specification of +/-3 dB, the carrier-
to-noise and second order distortion per-
formance will have a total window of 6 dB. The third
order distortions (cross-modulation and composite
triple beat) will have a window of 12 dB. These
parameters may be further aggravated by tempera-
ture variations and channel loading. A system
working well with 20 channels may produce sub-
standard pictures with 30 channels. — Sothe big roll-
out of new channels tums into a service nightmare.
Trilithic's SP-1700* Digital Signal Level Meter gives
you true +/- 0.75 dB accuracy** across the band,
anywhere onthe meter scale, at all attenuator ranges.
If your system demands high performance, demand
high performance from your signal level meter.
Demand TRILITHIC.

¥ TRILITHIC

9202 East 33rd Street Toll Free: (800) 314-2412
Indianapolis. IN 46236 USA  FAX: (317) 895-3613
Telephone: (317) 8953600

* Patent pending 2.0 dB over iemperature
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with a small pry bar.
Many trenchers have a
reverse to aid in remov-
ing rocks or other ob-

Figure 10: Typical size and depth of conduit for trunk
and feeder coaxial cable

protection to the sheath
during installation. All
types of coaxial cable
can be placed in con-

structions from the dig-
ging chain. The second
method is to break up
the rock with a hammer
and cold chisel. This lat-
ter method, while effec-
tive, can be very diffi-
cult. Always wear safety
glasses when using a
hammer.

To prevent gravel
from becoming jammed
in the trencher, fre-

duit to prevent acciden-
tal damage by rocks
and rodents.

When there is only an
open trench between
the designed pedestal
locations, directly bury
the coaxial cable by un-
reeling the underground
cable (flooded or ar-
mored) and installing it
directly into the trench.
Avoid reverse bending
of the coaxial cable

quently raise and lower
the boom while trenching in this type of
soil to help keep the soil and rocks
from piling up around the sprockets.
Some booms are designed with rollers
instead of sprockets. Many of those
booms are designed with deflectors
and shields to reduce the possibility of
rocks, tree roots, etc., from getting be-
tween the chain and sprockets or
rollers.

Since sharp turns are impossible to
execute, only long, sweeping arcs can
be maneuvered. If it is necessary to
make a sharp turn, drive the trencher
slightly past the location of the turn,
raise the trencher’s boom, and maneu-
ver the trencher into position to start
the new direction of the trench (Figure
6 on page 38). This complicated proce-
dure is required whether the trencher is
the track type, is mounted on wheels,
or is the type you walk behind and ma-
nipulate by means of handlebars.

If a fence or sidewalk is encoun-
tered before the next pedestal location
is reached, use a digging shovel to ex-
tend the trench under the obstacle.
Extra caution should be taken when
trenching close to fences and buildings
to protect yourself and private property.
A trencher can crawl up a chainlink
fence or building if it gets too close to
either of these. If hand digging is not
possible, make a short bore to go
under a sidewalk. Continue trenching
until you reach and mark the next
pedestal location. Repeat the process
as necessary between each succes-
sive pair of pedestal locations.

Directly burying coaxial cable
Once the digging has been complet-
ed, the coaxial cable can be installed in
the trench either by direct cable burial
or conduit burial.
When the direct burial method is uti-
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“Certain soil condi-
tions make it neces-
sary to backfill with
a different material
than was removed
from the trench.”

lized in an open trench (whether ran-
dom-lay or specified-spacing in a joint-
use trench), precautions must be taken
to prevent damage to the coaxial cable
during installation. Once the trenching
is completed, a groundperson should
go through the trench with a trenching
shovel to ensure a uniform depth and
to locate and remove any rocks that
could cause damage to the cable. if the
soil is rocky, use a minimal 6-inch sand
screen (Figure 7 on page 38). Use only
coaxial cables designed for direct buri-
al, because this type of cable is pro-
tected by an outer steel tape (armor
shielding) and/or a flooding compound
(direct bury) between the sheath and
outer jacket to provide the additional

Figure 11: betermining
conduit length

Courtesy Dynasty Communications Inc,
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when unreeling by following the correct
method for unreeling cable shown in
Figure 8 on page 38. If there are small
bores under obstacles or open trench-
es under fences, unreel the coaxial
cable into one end of the trench and
feed the cable under all fences and
through all bores until it reaches the
next pedestal location.

Use a digging shovel to widen the
trench for positioning the vaults or
pedestals prior to feeding the ends of
the cable into them (Figure 9 on page
38). If the cables are already in the
trench, use extreme caution not to
damage them while widening the
trench. Do not violate the minimum
bending radius of the coaxial cable
when bringing the cable out of the
trench at the designed pedestal or
vault location. Check with the manufac-
turer of the cable for the proper bend-
ing radius. Before cutting the cable, en-
sure that it extends a minimum of 3
feet out of the trench at all pedestal lo-
cations. Once the cable has been cut,
place protection caps or electrical tape
on the ends of the cable and attach
identification tags to the input and out-
put cables. Put the pedestal or vault in
place as soon as possible to avoid
damage to the cable during installation
of the pedestal or damage due to van-
dalism.

Burying conduit

The second method of installing
coaxial cable in an open trench is by
first burying the conduit in the trench
and then pulling the cable through the
conduit. Even though direct cable buri-
al is more economical than the conduit
burial method because of substantial
savings in materials and labor costs,
the conduit burial method does have
several significant advantages. First, it
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line carrier

Figure 12: Clearing debris and blowing in a pull line with foam

Foam line carrier

21/2" gray
PVC conduit

-

Pull line

provides “a horizontal hole in the
ground” for future system expansion or
cable replacement. Second, it protects
the coaxial cable from damage during
and after installation. Third, it reduces
the need for screening or for a sand
cushion in rocky soil.

Level the bottom of the trench and
remove all humps and loose soil. Dig
the trench to the required depth and in-
stall the size of conduit suitable to the
diameter(s) of the cable(s) to be pulled
(Figure 10 on page 40). If future expan-
sion is expected, add additional conduit
as necessary (especially when going
under major roadways).

Before cutting a length of the con-
duit for installing in a trench, place it
alongside the trench as shown in Fig-
ure 11 on page 40 to be sure the con-
duit will be long enough and will not
pull apart from the termination or splice
couplings when backfilling the trench.
When installing lengths of conduit
greater than 100 feet, determine the
amount of expansion and contraction
of the conduit due to changes in tem-
perature so it will not pull apart from
the coupling or termination. This rate of
expansion and contraction in plastic
conduit is 1.5 inches per 100 feet for
every 20° F change.

For example: 500 feet of plastic con-
duit is originally exposed to 70° F, but
by morning the temperature is 50° F.
The 20° change in temperature caused
the conduit to contract 7.5 inches, or
1.5 inches for every 100 feet of conduit.

CAUTION!

When using a pulling com-
pound or lubricant, use only
approved products for CATV

coaxial cables, because some
lubricants can cause damage to
the cable jacket. Two examples
of approved pulling compounds
are Polywater and Dyna-Lube.
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Since conduit lengthens with an in-
crease in temperature and shortens
with a decrease in temperature, it is
important to expose all plastic conduit
and fittings to the same temperature
for a reasonable amount of time be-
fore assembling. Glue or attach the
conduit sections together and place
them into the trench between the de-
signed pedestal locations. If the con-
duit must pass through bores or under
fences, install the conduit in the bore
or under the fence, and glue or attach
it to the conduit already in the trench.
Backfill the trench in spots with a
shovel to hold the conduit in place
when pulling cable.

Widen the trench (if necessary)
with a digging shovel to accommodate
the proper placement of vaults and
pedestals. |f the coaxial cables are not
to be pulled immediately, plug or tape
all conduit ends at the designed
pedestal or vault location to prevent
water and debris from entering the
conduit.

Pulling cable through conduit

When you are ready to install cable
in the conduit, remove the tape or
plugs from the ends of the conduit.
Make sure there are no sharp edges
on the conduit that may damage cable.
Use a portable conduit fishing system
to blow a pull line through the conduit
(Figure 12). Then attach the pull line to
a winch line and pull the winch line
back through the conduit.

Put a rotating eye (Figure 13A)
pulling grip over the end of the coaxial
cable and attach the winch line (Figure
13B) to the eye of the pulling grip. The
coaxial cable will begin to come off the
bottom of the cable reel as the winch
line is pulled back through the conduit.
As the cable comes off the reel, apply
an approved pulling compound or
lubricant (Figure 13C) to the cable to
reduce drag on the coaxial cable as it is
pulled through the conduit. When

Courtesy Jet Line Division/Thomas Industries inc.
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Figure 13: pulling coaxial cable

through conduit
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pulling coaxial cable through long and
difficult conduit runs, use a dynamome-
ter (Figure 13D) to ensure that the
specified maximum pulling tension for
that cable (Figure 13E) is not exceed-
ed.

It is important to remember that any
successful cable pull can be accom-
plished by the proper placement of the
conduit, the firm attachment of the
cable to the grip, a liberal use of an ap-
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Figure 14: cutting coaxial cable to correct height above
ground and feeding it through 90° bend
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proved pulling compound, the mini-
mum number of 90° bends, and a con-
tinuous, steady pull on the cable with
no interruptions during any length of
the pull. If two or more cables are to
be pulled into the same conduit, pull
them simultaneously and not sepa-
rately. In addition, place all trunk and
feeder coaxial cable in separate con-
duits. This provides splice-free runs
and much easier pulls on long runs.

Once enough coaxial cable has
been pulled 2-3 feet above the ground
level to reach the top of the designed
pedestal or vauit location at both ends
of the conduit run, cut the cable and
install protection caps. Carefully feed
the cable ends through the 90° bend or
flexible conduit and glue its coupling to
the previously installed conduit (Figure
14). Install identification tags on the
input/output cables. Use this same pro-
cedure between each pair of pedestals
along the rest of the cable route.

The cable-pull step can be eliminat-
ed by using coaxial cable preassem-
bled in a conduit. This conduit with
pre-installed cable offers additional
protection from damage to the coaxial
cable during the installation process.
When installing preassembled cable-
in-conduit directly into an open trench,
be aware that the coaxial cable will re-
tract back into the conduit 25 feet for
every 1,000 feet or 2.5 feet for every
100 feet of conduit at the pulled end.
You'll need to cut off the conduit to ex-
pose the retracted end of the coaxial
cable.

As well, the length of the conduit
changes (expands or contracts) as the
temperature changes. This change in
conduit length is 1 foot per 1,000 feet
(or 1.2 inches per 100 feet) for each
10° F change.

As shown in Figure 15, the total
length of preassembled cable-in-con-
duit required for any particular trench

is determined by the following fac-
tors:
1) The trench length
2) The pedestal (3-foot) or vault (2-
foot) heights
3) The retraction allowance
4) The thermal expansion/contraction
allowance

Also note that the minimum bending
radius for cable-in-conduit is much
larger than that of underground coaxial
cables. This is because cable-in-con-
duit has a larger outer diameter than
coaxial cable. Consequently, extra care
is required to prevent kinking the cable-
in-conduit when forming around cor-
ners or bringing it out of the trench at
the pedestal or vault location. Check
the manufacturer’s specs for the proper
bending radius.

Backfilling the trench

The final operation in trenching is
backfilling. The trench must be back-
filled after installing the cable, the con-
duit and any underground vaulits.
Promptness, compaction and cleanup
are three primary considerations when
backfilling the trench.

Promptly backfilling the trench
avoids disturbing the cable, the conduit
and underground vaults. It also pre-
vents injury to people stepping into an
open trench and permits the removal of
barricades and traffic-warning devices.

Closing the trench before a heavy
rainstorm avoids a multitude of prob-
lems. Examples of these problems in-
clude trench erosion, washing away of
backfill material, and possible com-
paction problems. But perhaps the
most important reason for promptness
is to avoid that undue concern for prop-
erty or injury on the part of property
owners.

It is very important that the trench
be filled with a material that will provide
proper compaction. If this is not done,
the material in the trench will settle
several weeks or months after the

Figure 15: Determinants of length of preassembled cable-in-conduit

trench is backfilled, resulting in
bad public relations in addition
to the expense of bringing
crews back into an area for ad-
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ditional work at a much later
time.

Certain soil conditions
make it necessary to backfill
with a different material than
was removed from the trench.
Gravel, a soil stabilizer or a
slurry mixture is recommend-
ed under most conditions

where it is difficult to obtain
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proper compaction by backfilling with
the material removed from the trench.
A soil stabilizer or slurry mixture usual-
ly is required when trenching on a
steep incline since it is virtually impos-
sible to obtain proper compaction by
backfilling with soil on a steep slope.
When backfilling a trench or a hole in
street, it is extremely important to use
materials that will result in an absolute
minimum of settling or lateral move-
ments after the initial backfilling, com-
pacting and surfacing. If there is any
question as to the adequacy of com-
paction, it is advisable to consult with

the city engineer or a private testing
laboratory. In cases of extremely un-
stable soil, a soil stabilizer or a slurry
mixture is generally the best answer.
Frequently, the requirements for back-
filing and the use of a soil stabilizer or
slurry mixture, including the precise mix,
will be specified by the city. Normally, a
95 percent compaction can be achieved
with a one-sack slurry mix composed of
one sack of concrete to one yard of sand.
Add just a little water to mix the sand and
cement. A two-sack slurry mix consists of
two sacks of concrete to one yard of
sand. Soil stabilizers require similar mix-

Introducing . . .
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ing quantities, but use the excavated ma-
terial rather than sand.

Backfilling and tamping in different soil
conditions with the same materials may
require that the backfilling be done in 10-
to 12-inch layers after the cable has been
properly installed.

Many cable companies bury a warn-
ing tape above the buried cable and just
below the earth’s surface. This tape
warns anyone digging in the area they
are digging right above cable TV cables.

Cleanup also is very important and
must be done promptly. Whenever possi-
ble, accomplish backfilling, seed planting
and other gardening and cleanup on the
same day. Experience has shown that
property owners are highly sensitive to
any mess or debris left behind after the
trenching and backfilling operations are
completed.

The thoroughness and promptness of
cleanup operations cannot be overem-
phasized. After all, it does not make
much sense to begin the process of sell-
ing a new service in a community by an-
tagonizing the individual property owner
in one of his or her most sensitive areas
— the appearance of his or her resi-
dence before, during and after construc-
tion. Coordinate the watering of the sod
with the property owner to ensure the
restoration of the sod strips and to pre-
vent having to retum to the construction
site and replacing these items later. CT

Technical consultation provided by:
Lance K. Bolan, construction manager
for ATC in Colorado Springs, Colo.; Paul
Broeckert, construction manager for
United Artists Cable; Bill Collins, plant
manager for Tele-Communications Inc.;
Jeff Geer, product manager for Alpha
Technologies Inc.; Paul Kelly, construc-
tion supervisor of multiple dwelling units
department for Continental Cablevision
of St. Paul, Minn.; K. Charles Mogray,
applications engineering manager for
Comm/Scope Inc., Jim Neil, plant man-
ager for Multimedia Cablevision;, Tom
Prichard, MSO sales representative for
Midwest CATV; Barry Smith, connector
specialist for Times Fiber Communica-
tions Inc.; Joseph Thill, construction
supervisor for Paragon Cable of Min-
nesota; Jerry Trautwein, consultant for
Dynasty Communications Inc.; Gary
Wesa, chief engineer for Green Bay
Cablevision; and Frank Wiseman,
technical communications coordinator,
David Bazell, manager of technical
training, and Dr. Gerald Stengl, new
product research and development
manager, The Charles Machine Works.
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Figure 8: 550 MHz electronics/750 MHz ana- Figure 9: 550 MHz electronics/750 MHz digital
log spacing/headend splitting/49 dB C/N spacing/headend splitting/49 dB C/N
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$2,000 $0
Rebuild Upgrade Total
system
s Rebuild U d Total
ebui pgrade ota .
system Total $/mile
Total $/mile
- Labor & other - Labor & other
- RF electronics Fiber electronics - RF electronics Fiber electronics
= '
Upgrade/rebuild
(Continued from page 23) Table 2: Total 750 MHz activation costs
C/N performance means implementa- Electronics 550 MHz 550 MHz 550 MHz 750 MHz ,
tion of longer link budgets and, there- Spacing 550 MHz 750 MHz 750 MHz 750 MHz
fore, the fiber electronic requirements Analog/digital Analog Analog Digital Digital
can be reduced by 10 percent. Further 550 MHz activation $6,643 $8,875 $7,460 —
analysis reveals that the optoelectronic 750 MHz activation $6,238 $3,420 $2,879 $9,214
requirements in the rebuild portion of
the system were significantly reduced Total cost $12,881 $12,295 $10,339 $9,214
(33 percent). ,T,h's Ca,n, be .explalneq Notes: Dollars in thousands, headend splitting, 49 C/N.
due to the splitting efficiencies associ-

ated with the FTF architecture. In the
upgrade FBB architecture, however,
the reduction in C/N performance only
yielded a 6 percent reduction in opto-
electronics, due to the less efficient uti-
lization of fiber in a backbone architec-
ture.

The next alternative given consider-
ation was the use of a Cable Area Net-
work (CAN) architecture for the up-
grade area. Figure 6 on page 23 de-
picts the typical CAN architecture. This
architecture provides a coaxial backup
to the fiber nodes at the expense of a
less efficient use of the optoelectronics.
Field experience, however, has proven
that coax cable is far more susceptible
to breakage than fiber. Since most fiber
cables will take the same paths as the
coax trunk, the major benefit of a CAN
architecture is believed to be in the
speed of restoration rather than the

48 MARCH 19392

overall reliability of the system. Figure 7
on page 23 shows that implementing
this type of architecture will increase
the overall system cost by approxi-
mately 10 percent. RF electronics are
relatively unchanged but the optoelec-
tronics expenses have increased by 30
percent. The balance of the increase is
associated with labor, cable and other
expenses.

750 MHz ready

Despite the 550 MHz franchise
requirement, it was deemed prudent to
analyze the impact of spacing the sys-
tem for future bandwidth expansion.
Figure 8 shows the impact of spacing
the electronics for 750 MHz analog
operation, thereby providing for a mod-
ule upgrade from 77 to 110 channels.
This alternative showed a sizable cost

COMMUNICATIONS TECHNOLOGY

barrier of 34 percent ($10,917 per mile
vs. $8,170 per mile). While fiber and
RF electronics increase about equally
for both the rebuild and upgrade por-
tions of the plant (approximately 35
percent increase) the total cost
increase in the rebuild area was only
15 percent. The upgrade area of the
system, however, increased by 50 per-
cent. This can be primarily explained
due to the labor increasing only slightly
in the rebuild section while the upgrade
section’s cable, labor and other expen-
ditures doubled.

The next area of consideration was
given to limiting the 750 MHz spacing
cost impact by planning for digital
channel carriage above 550 MHz. The
benefit of digitally compressed signals
on system performance comes from
the fact that the picture quality of the
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Figure 10: Architecture implemented
Trunk CAN: 50-550 MHz; feeder spaced to 750 MHz
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FBB: Upgrade trunk to 750 MHz (DGN architecture), modularly upgrade feeder to 750 MHz

digital channels is not impacted by sys-
tem noise and distortion, providing the
C/N remains above the system thresh-
old. As long as the carrier-to-noise plus
distortion ratios exceed the threshold,
the digital data is recovered accurately
and the subscriber receives the picture
with the same quality as is available at
the headend.

Since the C/N requirements of the
digital signals can be transmitted
through the cable system at lower lev-
els than the accompanying analog sig-
nals, the reduced loading results in
improved amplifier performance for the
analog channels. By taking this into
consideration, it is possible to reduce
the plant cost, compared to a full ana-
log system.

This analysis assumed that the digi-
tal signals could be carried at a level
10 dB lower than the accompanying

analog channels. This choice of level
provides performance improvement
while maintaining a fair amount of
headroom for the digital signals.

Figure 9 on page 48 shows that the
digital 750 MHz approach reduces the
750 MHz spacing cost penalty by 16
percent and leaves only a 12 percent
increase over the 550 MHz spaced
architecture of the initial system
approach. Similar to the analog 750
MHz spacing approach, the biggest
cost increase is in the upgrade portion
of the plant, where cost increased by
approximately 21 percent vs. only a 5
percent increase in cost per mile for
the rebuild area.

A review of the 750 MHz options (see
Table 2 on page 48) reveals that there is
little difference in cost between a 550
MHz spaced channel expansion to 750
MHz vs. an analog 750 MHz spacing

Table 3: video-on-demand
Node size = 2,000 HPN

Penetration = 60 percent
(1,200 subscribers)

Video-on-demand (VOD) penetration =
25 percent
(300 subscribers)

Subs taking service at same time = 66
percent
(200 subscribers)

Using an 8:1 compression scheme,
system requires:

25 analog channel space (150
MHZz)

» 550 system = 400 MHz/52 analog
channels

50 compressed channels

400 VOD programs

* 750 system = 450 MHz/60 analog
channels

25 compressed channels

200 VOD programs

* 750 system = 550 MHz/77 analog
channels

33 compressed channels

264 VOD programs

with a module upgrade to 110 channels.
However, a 750 MHz digitally spaced
system architecture will require only a 12
percent incremental up-front investment
to yield an overall 20 percent savings to
exercise the 750 MHz options.

Figure 11: Network chassis
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locations in overspaced situations

« Can be used in FBB or CAN architectures

Figure 12: DGN (Cascader approach)
N o e -

* Used in upgrades to maintain existing trunk/bridger

* Reduces or eliminates need to upgrade cable

prove to be not eco-
nomically justifi-
able.

Architecture to
be implemented
The system arch-
itecture selected for
implementation

g4

Additionally, the two-stage approach
to the 750 MHz hybrid analog/digital
capability is only 11 percent above the
$9.2 million requirements initially to
build and operate the system at 750
MHz. This approach also saves ap-
proximately $1.8 million in up-front
expenditures, should the expenses for
an additional 200 MHz of bandwidth

was based on the
cost trade-offs identified in the preced-
ing analyses and gave consideration to
other strategic issues. Figure 10
depicts the selected architecture that
will be implemented. The trunk system
will use modified CAN architecture,
where cascades of three or four trunk
amplifiers will be used, depending on
system density. The trunk is to be

Figure 13: Cascader
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spaced at 550 MHz while the feeder
system will be spaced for 750 MHz
operation. The CAN architecture was
chosen to provide ease of restoration
via coaxial backup, therefore allowing
system personnel there to become
comfortable with fiber restoration prac-
tices.

The eventual 750 MHz upgrade will
require a FBB/distributed gain network
(DGN) architecture for trunk with only
module upgrades to the feeder net-
work.

Because the 750 MHz trunk up-
grade will require stations to reverse
direction, a "network chassis” will be
used in all 31 dB gain feedforward
trunk stations. These chassis (see Fig-
ure 11) provide the ease of reversing
station direction with chassis jumpers
to transpose the station input and out-
put cable ports.

Two alternatives exist for the
implementation of the DGN architec-
ture for the 750 MHz trunk system
upgrade. The Cascader approach is
shown in Figure 12 and uses a 22 dB
gain power doubling trunk module in
conjunction with a low gain trunk
active device called a Cascader. The
Cascader (see Figure 13) offers 14
dB of gain and acts essentially as a
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locations in overspaced situations

» Can be used in FBB or CAN architectures
» Trunk station uses a trunk module jumper

signal direction without resplicing housing

Figure 14: DGN (FITT approach)

+ Used in upgrades to maintain existing trunk/bridger

+» Reduces or eliminates need to upgrade cable

= Bridgers are separated from main trunk path electronics
» Trunk stations are network-compatible — may reverse

requirements to 48
dB C/N. Figure 15
depicts the cost per

Rl I 1y
\V4 \V4 \V4 |V ture that was select-

ed for implementa-
tion. At $9,087 per
v mile, this approach
M offers a very at-
tractive construc-
tion cost that is only
11 percent over the

cable shortener. This alternative pro-
duces an extremely simple upgrade
approach for the trunking network.

The second alternative in the DGN
is a FITT approach shown in Figure
14. Although this is a slightly more
complex upgrade alternative than the
Cascader approach, it yields compa-
rable costs and performance. In this
approach the trunk module location in
the trunk station is jumpered and an
appropriate directional coupler is
chosen to feed the bridger module.
In addition, a Quadrapower Mini-
Bridger is spliced into the trunk
cable.

Besides the architectural changes of
the final design, it was decided to
reduce the system performance

initial 550 MHz sys-
tem that was first considered.

It was deemed that the 11 percent
increase in up-front expenditures could
be easily justified by the strategic value
of this architecture. The CAN approach
allows for ease of restoration in the
case of a fiber cable cut. A 48 dB C/N
is required to ensure customers
receive high-quality pictures. Most
importantly, however, headend split-
ting, a 2,000-home per node restriction
and an easy 750 MHz expansion capa-
bility position the system to readily
implement video-on-demand (VOD)
services.

Video-on-demand
Table 3 on page 50 helps to clearly
explain how easy VOD can be imple-

mented on this sys-

Figure 15: 550 MHz electronics and modular :;Ts%e&ﬁtz 'Lsa::,'_
CAN grunk/750 MHz digital feeder/headend width. Based on a
splitting/48 dB C/N node size of 2,000
homes and assum-

$14,000 $13.251 ing a 60 percent
penetration, the typ-

$12,000 ical node serves
approximately

1,200 subscribers

$10.000= $9,087 in its micro cell.
Further, assuming a

o $8,000 25 percent sub-
€ $6,816 scriber penetration
* $6,000 for the VOD pre'mi-
um programming

option, each node

$4,000 serves 300 VOD
customers. Even if

it is assumed that

$2.000 two-thirds of the
VOD customers will

$0- Upgrade - want to select a dif-

system ferent movie simul-

Total $/mile taneously, only 200

- Labor & other channels per node
are required. By

| RF electronics Fiber electronics g::{:::ll::sg;lr;gv:nﬁ

52 analog channels
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(a 50 percent increase in the number
of channels currently available) and
assuming the top 150 MHz is reserved
for digitally compressed video (at eight
channels per 6 MHz bandwidth), each
node can comply with the 200-channel
requirement for the VOD program-
ming.

Table 3 also highlights how analog
and digital bandwidth can be expand-
ed by exercising the 750 MHz upgrade
option to provide for even greater pen-
etrations of the VOD services.

This discussion on VOD capabilities
is not intended to gloss over the com-
plexities that must be resolved at the
headend to implement it. It is, howev-
er, important to understand that the
proper system architecture can be
implemented cost-effectively today
that will support this high-potential pro-
gram delivery system in the future.

Summary of findings

The following is a summary of the
findings associated with the analyses
on various rebuild/upgrade alternatives
for the 800-mile system under consid-
eration.

* Despite the cost savings for RF
and optoelectronics, the cable and
labor costs for a total rebuild make it
over 50 percent more expensive to
construct than a 300-to-500 MHz
upgrade.

* The strategic value of headend
splitting far outweighs the cost savings
of field splitting of fiber cable.

* FTF architectures are more cost-
sensitive to C/N requirements than
FBB ones.

* CAN architectures are more costly
than the FBB type, with the primary
impact on fiber electronics costs. But
the speed of restoration justifies the
additional cost in many cases.

* Spacing for 750 MHz module
upgrades has a much greater impact
on upgrade costs than on rebuild
costs.

* The costs associated with spacing
for 750 MHz module upgrades can be
significantly reduced if digitally com-
pressed channels are considered for
the 550-750 MHz passband.

* System architectures that can fully
support VOD services can be economi-
cally constructed today. CT

The author wishes to express his
thanks to Fred Slowik, Bill Beck and
Tom Weldon for their assistance in
preparing the many analyses that were
used as the basis of this article.
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Selecting a CAD system

(Continued from page 24)

system that they can take out of the
box, plug into the wall, turn on and
begin to use immediately with the help
of a reference manual. Most CAE/CAD
users want a computer system that
is easy to use, maintain and train
others to use. But a CAE/CAD sys-
tem is made up of many pieces, such
as the computer hardware and soft-
ware, and both of these elements
have different aspects that merit se-
rious consideration. The first area
that will be addressed is computer
hardware.

Hardware

In the past, there were only a few
stable computer companies that pro-
vided a reliable product. Now that the
computer industry has entered into the
age of the clone, it's possible to get a
reliable computer from a small, secure
company for a significantly smaller in-
vestment than offered by the larger
companies. Doing business with a
manufacturer or supplier with a healthy
company track record definitely is ad-
vantageous and can reduce problems
in the future.

It's a good idea to find out about the
manufacturer’s financial status. This
will indicate whether or not the manu-
facturer will be around in the next few
years. As with most major purchases,
it's wise to examine the manufacturers
warranty to determine how long the
hardware will be covered and what is
actually covered. It will normally carry
at least a 90-day parts and labor war-
ranty and the manufacturer will offer an
extended warranty for an additional
cost. These extended warranties are a
good investment for those that don't
have computer maintenance person-
nel.

As for compatibility, it has been a big
issue for many companies in the past
few years. A little research is usually
required to ensure that the new com-
puter hardware will be compatible with
the hardware that is currently being
used by other departments within your
company — especially the depart-
ments or systems that you will be work-
ing with closely.

One of the major dilemmas with
compatibility exists in deciding on an
operating system. A lot of personal
computers are using MS/DOS or
PC/DOS, but there are a variety of op-
erating systems that are being intro-
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duced into the computer marketplace.
An operating system affects the pro-
ductivity of the new users depending
on how quickly they adapt to the com-
puter. This will depend a lot on the
CAE/CAD software chosen, but if an-
other individual will be needed to train
and maintain the new computer system
because of its complexity, that particu-
lar configuration may not be worth the
investment.

Regardless of what hardware/soft-
ware configuration is decided upon,
problems with the operation of the
CAE/CAD system will arise. Some at-
tention needs to be given to how the
users will be trained on operating the
equipment and how questions and
problems will be addressed by the
manufacturer or distributor.

In some instances, the company
providing the hardware is not the man-
ufacturer. This company should be able
to provide a means of determining
problems and servicing the computer
hardware. Things to look for might be
whether or not the company will pro-
vide a replacement computer while
yours is being serviced to eliminate
down time and loss of productivity. De-
termine if the computer will need to be
taken into the shop or if the repairs will
be done on-site. This may be some-
thing that can be negotiated when dis-
cussing the warranty.

Having touched on evaluating the fu-
ture of the manufacturer and the equip-
ment it provides, you need to anticipate
the outlook or plans of your company.
With the rapid changes that have taken
place in the cable industry and as fast as
the computer industry changes, it is nec-
essary to consider how long the computer
equipment will last before it needs up-
grading. This would involve examining
how old the technology of the computer is
SO you can be assured that it does not
become outdated too quickly. When the
system needs to be upgraded for engi-
neering use, can it be done inexpensive-
ly? Perhaps the outdated equipment can
be used elsewhere in the company.
These issues should be considered be-
fore the purchase.

Software

Computer hardware is still only a part
of the total CAE/CAD solution. The next
area of consideration is in selecting the
software. Probably one of the largest con-
cerns when purchasing software is the
price — which you should know doesn't
always correlate to the capabilities of the
software. -
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Package features

Land base drafting

Strand and route drafting
Design and equipment drafting
Amplifier schematic creation
Project management

Vehicle locator

Outage locator

Inventory control

Work order creation/tracking
Integrated design/drafting database
Fiber-optic design

Separate design/drafting database
Muttiple equipment vendors
Integrated powering
Menu-driven

Redefine map grid

Map referencing

Multiple sets of specifications
Plotter output (maps)

Printer output (maps)

Batch piot or print

Export to other CAD systems *
Import from other CAD systems *
Automated backup of database
Automatic title block information
intelligent drafted symbols
Macro capability
User-customized menus
User-defined symbols

Search (user criteria)

Search and replace symbols
User-customizable commands
Batch command execution
Distortion analysis

Customized user reports

Batch reports (BOM, legend)
Reports from graphic display
Export reports to spreadsheet
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Features included in software packages
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One of the most important elements
of software is the documentation. Doc-
umentation for any software package
should be helpful and probably include
a reference manual and a sample ses-
sion or tutorial. An attractive, well-ar-
ranged reference manual can actually
improve productivity by making it easy
for users to get help when problems or
questions arise.

In most cases, if the documentation
is easy to use then so is the software.
The term “user-friendly” has been as-
sociated with a software package that
does not irritate a user by demanding
they remember numerous, cryptic com-
mands. But later when the users have
become familiar with the software, a
user-friendly package can be irritating
and slow.

Software that is menu-driven is usu-
ally a safe investment in regard to pro-
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ductivity and user-friendliness, but the
program should be able to handle a
sizeable amount of design information.
If errors are constantly encountered
when handling large amounts of data, it
could be due to poor memory manage-
ment by the software or limitations im-
posed by the developer to compel
users to purchase additional modules
or software potential.

Be careful of the modular approach.
Some packages seem to meet the
needs of most users but are unable to
do every task you may need done be-
cause the appropriate module was not
included in the original agreement.
Modules acquired after the original pur-
chase can cost more than when pur-
chased with other modules. This ap-
proach can be very confusing and the
facts should be clear before progress-
ing with a software evaluation.

COMMUNICATIONS TECHNOLOGY

The ultimate goal in storing design
and drafting information on a computer
is to be able to see the effects changes
have on the system and to report on
how the system is currently performing.
The manner in which a software pack-
age prepares and delivers reports can
play a large part in the decision-making
process. Although most software pro-
grams offer reporting capabilities of
some sort, many lack the ability to cus-
tomize or modify the way reports are
delivered.

Another important element of report-
ing is the ability to create situations that
may develop or test “what-if” scenarios.
Some software packages allow this
and are an asset when planning for re-
builds or upgrades.

In a CAD system, how the software
can output information in a graphic for-
mat also is important. CAD packages
allow changes and finished product to
be accomplished in a shorter time
frame than when done manually. Maps
can be plotted out at different scales
without the need for expensive repro-
duction houses or hours of drafting
time or a section of a map can be plot-
ted out at any scale in just a few min-
utes or seconds.

Even though these software pack-
ages accomplish the same things that
were required before (only in a shorter
time frame) other advantages come
from being able to share information
with the technical department, ware-
house or construction department.
Some companies are even offering
users the ability to tie the design data
base to the billing or marketing depart-
ment or even pinpoint outages and
maintenance vehicles.

In larger companies, many depart-
ments or divisions end up making their
own decisions about CAE/CAD soft-
ware. This poses new problems when
a parent company wants access to the
data of a division or vice versa. If a
software package can import or export
information, this can economize an oth-
erwise disastrous situation. The grow-
ing standard for exchanging CAD infor-
mation is called the data or drawing ex-
change format (DXF). Autodesk insti-
tuted this standard and many other
software development companies are
supporting this import/export standard.

Support and enhancements
Although support was mentioned
earlier, there are some other related is-
sues to consider with this subject. Ad-
ditional costs for telephone and on-site



Descriptions of features in software packages

Package features

Land base drafting

Strand and route drafting

Design and equipment drafting
Amplifier schematic creation
Project management

Vehicle locator

Outage locator

Inventory control

Work order creationftracking
Integrated design/drafting database
Fiber-optic design

Separate design/drafting database
Muttiple equipment vendors
Integrated powering

Feature description

Drafting—Highways, roads, railroads, landmarks, rivers, lakes, etc.
Drafting—Strand and trench route, poles, peds, house counts, poles, no., etc.
Drafting—Amps, taps, DCs, cable routing, amp info, power supplies, etc.
Program creates amp schematic from design drafting at user specified scale
Color coding of maps based on drafting, design or construction status
Locates service vehicles in a real-time mode

Locates outages and helps determine possible problem

Tracks inventory in warehouse and service trucks

Creates WO for areas to be built and tracks use of the equipment supplied
Design and drafting programs work together with same database

Design program is capable of designing fiber-optic plant

Design and drafting programs work separately; can access same database
Design program uses different vendors and equipment series in same system
Calculate powering using design database

Menu-driven

Redefine map grid

Map referencing

Multiple sets of specifications
Plotter output (maps)

Printer output (maps)

Batch plot or print

Export to other CAD systems
Import from other CAD systems
Automated backup of database
Automatic title block information
Intelligent drafted symbols
Macro capability
User-customized menus
User-defined symbols

Search (user criteria)

Search and replace symbols
User-customizable commands
Batch command execution
Distortion analysis

Customized user reports

Batch reports (BOM, legend)
Reports from graphic display
Export reports to spreadsheet

Commands and input using menus not commands or codes

A cable systems map grid can be redefined or altered at any time
Maps referenced from other maps by poles, term points or map borders
Different specifications can be applied to one database

Qutputs maps to a plotter
Outputs maps to a printer

Plot/print multiple maps specified by user unattended

Export drafting information to another CAD system

Import drafting information from other CAD systems

System automatically backs up database at specified intervals

Inserts title block information automatically each time maps are plotted
Drafted symbols contain info that can be retrieved or changed graphically
Multiple keystrokes can be saved and executed as one keystroke

Menus can be customized to add commands created by user

User can create symbols for drafting

User can perform a search for specific object in database
Program can search for symbols on map and replace them
User can create a command to enhance productivity

Batch file can be created to execute multiple commands
Distortions calculated based on design database

Specific data can be selected and output to disk or printer
Same as batch plot except for bill of material and map legends
Generate reports from user-specified area on screen

Reports can be exported to spreadsheset (i.e., Lotus, DBase, stc.)

support could be incurred if they are
not discussed before the purchase. if it
is agreed that these additional costs
will be incurred, the customer service
staff should be knowledgeable about
the product as well as friendly and
prompt in responding to the needs of
the user.

One aspect of customer service that
is often overlooked is the hours that the
representatives are available. If a user
is on the East Coast and the software
company on the West Coast, the repre-
sentatives should have flexible hours to
accommodate the change in time
zones. If not, there should be a local in-
dividual or support group that will an-
swer your questions.

Many times a software manufacturer
does not have the funds to keep a sup-
port staff going at convenient hours for
all of their users, so an electronic bul-
letin board or computer support line is
made available. In this way the support
representative can connect directly to
the user’s computer via a modem, ex-

perience the problems firsthand and
many times remedy them.

Another component of a software
package to consider is its ability to be
customized or how easy it is for the
user to define new routines. This is a
matter that is better left for open con-
sideration. Some companies don't
mind letting their employees develop
skills in programming to increase pro-
ductivity or make their job easier, while
others would rather not have employ-
ees making additions to software that
can complicate or confuse others with-
in the company. Changes or additions
to software packages can sometimes
void the warranty offered by manufac-
turer and should be thoroughly investi-
gated before proceeding.

In most cases, the manufacturer will
be happy to hear from users about
what features they would like added to
new releases. This does not always
ensure that these new features will
show up. And if they do, they are usu-
ally accompanied by an additional cost.

COMMUNICATIONS TECHNOLOGY

This should not discourage a user be-
cause this seems to be the standard
within the computer software industry.
Changes or additions are usually gath-
ered over the course of a few months
and the most-asked-for revisions are
implemented into the next release. It is
also common for software manufactur-
ers to increase the price a little for each
new release or to charge an upgrade
fee to existing users to help defray the
cost of programming.

Often a good way to let manufactur-
ers know about changes and additions
to software you'd like to see is through
a users group. These groups seem to
impact the software manufacturers the
most and are usually made up of indi-
viduals who have already invested in a
particular software package. Depend-
ing upon the success of the software,
the users groups can be beneficial in
keeping a software company on the
road to success.

Within the cable industry, users
groups have been voluntarily formed
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and have often been regarded by soft-
ware manufacturers as virtually a firing
squad. But software manufacturers are
slowly realizing that these users groups
hold the key to their success and con-
tinued growth. It is important to remem-
ber that a users group can only be ef-
fective if the locations of meetings can
accommodate a majority of the users.
The users groups also should be large
enough to impact the software manu-
facturer.

Another source for additions or en-
hancements to software packages can
be found in "third-party developers.”
These companies or individuals can
add value to a software package and
they usually have the software manu-
facturer’s blessing. Third-party devel-
opers are not commonly found working
with cable TV CAE/CAD packages
now, but they may emerge in the near
future as user demands outgrow soft-
ware manufacturers capabilities.

Books and magazines are helpful in
keeping up with the latest techniques
and what’s going on in the industry.
Currently AutoCAD has a few maga-
zines and quite a number of books to
further assist the user but they deal
with generic issues and don't really tar-
get the cable industry as a whole. Still,

“The ultimate goal in
storing design and
drafting information
on a computer is to
be able to see the ef-
fects changes have
on the system and to
report how the sys-
tem is currently per-
forming.”

articles have been printed in these
magazines observing the CAD en-
hancements for cable.

No matter which solution is select-
ed, the question that will always arise
is, “Did | make the right choice?” If the
product was introduced or demonstrat-
ed to you by a company other than the
manufacturer, research its credentials.
Find out why it deserves to represent
this product and how much the repre-
sentatives know about the needs of
cable TV.

Researching the credentials of the
software manufacturer is always a wise
move. When viewing a demonstration

Call For Your
Free Copy:

The 1992 Budco
Catalog is packed with more
products than ever from fine
names like Aervoe-Pacific,

Work Area Protection,
Brady, Cable Pro, Lemco

Tools and, of course, Budco.
We’'ll ship your catalog— and all

Tyton, Multilink, your orders— within
Master Lock, Bu dco 48 hours. Call for
Redington, Klein, The Topoek Conpiny i your free copy today.
The Industry Standard In
Drop Markers.

1-800-331-2246 Ask For Dept. #2032 Fax: 1-918-252-1997
P.O. Box 3065 TULSA, OK 74101
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provided by the supplier or manufactur-
er, take along a copy of a map or a
DXF computer file of a drawing for the
representative to use. This will provide
an excellent idea of what problems
may arise in your individual case.

Available packages

At this point, a brief overview of
three popular packages available for
the cable TV industry would be appro-
priate. Several design packages have
been developed for the industry over
the years, but few actually live up to
the reputation of coming from a re-
spectable, full-service company.

The companies whose packages
are listed are very much in tune with
the cable industry and have dedicated
much of their time to the products they
offer. They are no longer considered as
companies that simply offer a design or
drafting package. They are more con-
cerned with providing complete engi-
neering solutions that can actually pay
for themselves and be used more as a
tool to increase a cable system’s rev-
enue.

® SECA Graphics' Magic — This
company has been around the cable
industry for several years. Most of the
revenue the company produces is from
the cable TV industry, so it is not about
to fold up and leave its customers in
the cold.

Currently, it is the only communica-
tions software developer that has a na-
tional users group. The users group is
headed by John Lewis of Oceanic Ca-
blevision in Honolulu.

Alpha Micro and Digital Equipment
are the hardware vendors used by the
company and both of these companies
also have a long track record in the
computer industry. The use of these
hardware platforms has allowed SECA
to develop a product that is multitask-
ing by taking advantage of the UNIX
operating system. A considerable in-
crease in the speed of the Magic sys-
tem has been seen with the introduc-
tion of the DEC hardware, which this
system badly needed.

The Magic system was the first
product out as a bundled engineering
package. It has set some of the stan-
dards and precedents that many cable
systems and communications services
firms implement.

® ADS Inc.’s Lynx MIS — This compa-
ny also has been in the cable TV industry
for a few years and has constantly re-
aligned itself to try to best meet the needs
of the cable industry. ADS built the
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The recognized leader in quality underground protection, Terra Tage‘ is an
industry approved and §lpecifie warning system against accidental dig-ins of
buried cables and pipes. Terra Tape® offers eight grades to prevent inconvenient
service interruptions and unnecessary loss of revenue.
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Extra Strength
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Economical protec-
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| graphics engine on a well-known and

reliable CAD engine, InterGraph. This

graphics engine was originally devel-
| oped around a UNIX operating system

but was ported to the MS-DOC and PC
platform later on. ADS used the MDS-
DOS platform, allowing users to imple-
ment their existing desktop computers
for the Lynx product.

ADS is realizing the effects of a full
GIS system and believes a user should
be able to assign as much intelligence
as possible to a graphic image to assist
an entire cable TV system and not just
the engineering department.

® SIGCOM Inc.’s The SIGnal sys-
tem — SIGCOM's roots also are
deeply embedded in the cable industry.
This company has taken the approach
that if the wheel already exists, don't
reinvent it. This was shown by the fact
that all of the program’s graphics are
| managed by AutoCAD and its project
i management software is a result of
1

third-party efforts. This has allowed

SIGCOM to keep development time
| and cost down and offer a low-cost,
| high-powered solution to its users.

SIGCOM also has put much effort into
developing relationships with many
computer equipment vendors so that it
can offer a low-cost hardware solution
as well.

The SlGnal system operates with
MS-DOS on a desktop PC that is IBM-
compatible. The use of AutoCAD as a
graphics engine has shown to be a
great asset to the software package
due to the fact Autodesk controls more
than 60 percent of the CAD software
market and has set many CAD drafting
standards within many industries. CT

Author’s note: There is one engineer-
ing package that has been available
for the past eight years that merits se-
rious consideration, Load Data. This
company is currently involved in de-
veloping an AutoCAD interface for its
popular design program. It will take
some time for a user to become famil-
iar with this package but it's time well-
spent. | felt it necessary to mention
this company because it excels at
supporting its customers. With the in-
troduction of a CAD package, this
company will be a serious contender
with the packages reviewed in this ar-
ticle.

Readers wishing more information or
to discuss the content of this article
may contact the author at (303) 344-

I 8271.
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Fiber optics future
(Continued from page 26)

$7 million consolidation of its southern
New Hampshire cable plant involving
more than 20,000 subscribers and cov-
ering 547 miles (see accompanying fig-
ure on page 26). This far-reaching fiber
upgrade will have the capability to tie in
all the futuristic elements of the “next
generation” of cable TV services. It
also may provide some additional in-
sights to cable operators contemplating
fiber investments of their own.

“We think the consolidation of these
New Hampshire systems is an excel-
lent investment, both for economic and
strategic positioning reasons,” said
Michael Stone, district engineer for
Continental’s northern district. “Short
term, this project will allow for head-
end-to-headend video transport, inter-
nal communications, as well as data
transport for on-line billing.

“In the long run, the network may
evolve to include a broad range of
communications services. As we look
to the future, it's essential that our
cable delivery system be capable of
evolving with these new technologies,
not obsoleted by them,” Stone com-
mented.

In addition, Continental will be maxi-
mizing the strategic advantages of
fiber by linking its regional offices in
Massachusetts and New Hampshire
through the network. This interconnec-
tion will enable it to create a larger re-
gional network, providing data commu-
nications and on-line billing. From
there, the network can branch out into
the delivery of future services.

Continental is no stranger to optical
fiber, having previously managed a se-
ries of fiber upgrades for its systems in
metropolitan Boston. To oversee its
New Hampshire project, the MSO as-
signed a five-person staff, headed by
Stone. The team — comprised of three
design and two field engineers — real-
ized that such a large-scale construc-
tion project would need to be complet-
ed over a number of stages.

Three-phase upgrade

Continental’s upgrade strategy is
predicated on a three-stage fiber de-
ployment process. The “nerve center”
of this emerging network will be its
master headend, located in Exeter,
N.H.

A 110-fiber count cable, believed to
be one of the highest fiber count opti-
cal cables employed by an MSO, will
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“As we look to the
future, it’s essential
that our cable deliv-
ery system be capa-
ble of evolving with
these new technolo-
gies, not obsoleted
by them.”

branch out from Exeter to serve 10
communities.

When the project is completed, this
“fiber spur” will eliminate four head-
ends at the furthest reaches of the net-
work and, in combination with an inno-
vative network design, provide signifi-
cant savings in transmission equip-
ment and electronics. The first stage of
the upgrade, which is underway, will
link the Exeter master hub with three
nearby towns. Phase 1, which con-
cludes early this year, is expected to
affect approximately 8,000 subscribers
and will cover more than 182 miles of
cable plant.

Phase 2 gets underway in 1993,
joining four communities and 8,000
subscribers over 201 miles. The final
upgrade phase will occur in 1994,
when the network expands by another
164 miles along the New Hampshire
coast, connecting three more towns
and 5,500 subs. Previously, the 300
MHz Exeter system delivered 37 chan-
nels. When the upgrade is completed,
subscribers will have access to 80
channels.

Fiber deployment strategies

In planning its upgrade, Continental
placed heavy emphasis on a design
that would require the least change to
its existing coaxial cable system, while
allowing for improved reliability and
performance. It was decided to em-
ploy a fiber-to-the-service area archi-
tecture that left 85 percent of its exist-
ing coaxial system intact. This design
allows for the deferral of total cable re-
placement expenses as well as the
elimination of some costly electronics.

Continental elected to establish a
number of temporary nodes, outfitted
with fiber-optic couplers, while the
system upgrade continues. To save
space within these nodes, while en-
suring signal splitting reliability, the
project’s installation contractor de-
vised a rack-mounted coupler enclo-
sure that holds four 1x2 directional
couplers. The optical performance of

COMMUNICATIONS TECHNOLOGY

the couplers place minimal constraints
on the laser transmitter.

The MSO'’s optical transmission
plans call for an average of 16 fibers
per cable throughout the trunk portion
of the network to secondary hubs. An
average of four fibers will be allocated
to each optical node, broken out as fol-
lows:

* One main forward fiber, capable of
carrying 70+ channels,

* One spare forward fiber, for future
video transmission,

* One return fiber for route redundan-
¢y, and

* Atleast one spare return fiber for future
services, such as data transmission.

The total number of “fiber miles” in
the network — calculated by multiply-
ing the number of fibers in each cable
against the total mileage of the sys-
tem — is 1,730, making it one of the
cable TV industry’s larger fiber up-
grades.

Continental will “home run” fiber as
part of its cable routing scheme.
Rather than splitting its video signal
from a single laser transmitter over a
number of fiber links to a variety of op-
tical nodes, the MSO will limit the sig-
nal splitting so that a transmitter
serves one node. This point-to-point
layout provides Continental with the
capability to increase link margins
while tailoring its channel offerings to
the viewing interests or demographics
of a particular service area. It also
simplifies ongoing service and trou-
bleshooting for the technical staff.

By breaking its system into a series
of smaller, neighborhood-sized “mini-
service” areas, Continental can pro-
vide advertisers with precisely targeted
audiences. This infrastructure will pro-
vide a platform that facilitates interac-
tive services. The layout also ensures
that, should a signal outage occur, the
inconvenience will be limited to a rela-
tively small portion of the network’s
customer base.

The shape of things to come

In the not-too-distant future, cable
TV communications may involve much
more than television. When Continental
Cablevision’s communications network
is completed, it will rely on optical fiber
to deliver a host of new services on
separate fibers in a common cable.

Is this development a harbinger of
the “brave new world” of cable commu-
nications? Stay tuned. CT
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TOP QUALITY ¢ LOW PRICES ¢ FAST SERVICE
From the most comprehensive line-up of products and services available
anywhere in the CATV industry.

With confidence in our products, money back guarantee, experienced personnel
and a proven track record, why would you settle for less?
WHEN ONLY EXCELLENCE WILL DO!!

T T T T T T T T T T T T T T T etaee
QUALITY RF SERVICES, INC. iz:‘e':s"a'"e —
ress o o e
850 PARKWAY ¢ JUPITER, FL 33477 City/State _ e
Telephone - . _ -
COMPONENTS s PRODUCTS Your Name ) Position

Please:

[ Send Replacement Components Catalog.

1 Send information on repair service.

[J Send information on Circuit Boards to increase your channel capacity.

(800) 327-9767 FAX (407) 744-4618
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Protecting underground

service drops with conduit

By Steve Kerrigan
Maintenance Technician
Times Mirror Cable Television

Underground service drops are an
important part of the cable system.
New areas usually have underground
utilities and now older communities are
having their facilities moved under-
ground as well. Improper placement of
the underground service drop can lead
to costly problems as the drop deterio-
rates. Placing drops directly in the
ground should be avoided. The best
quality underground drop cable, even if
armored, becomes a maintenance
headache if the drop deteriorates with
age or becomes damaged. A direct
buried drop is very susceptible to dam-
age by rodents, tree roots, moisture
ingress, excavation damage and obso-
lescence.

There are two ways to place service
drops so that they are protected by
conduit: cable pre-pulled in conduit
(often called cable-in-conduit) is one
method, and placing conduit in the
ground and coming back later to pull in
a service drop is another.

Working with cable-in-conduit

Pre-pulled drop has the advantage
of not forcing the construction crew to
visit the site twice. The drop is already
in the conduit, so it is simply placed in
a trench or plowed in. The drop-in-con-
duit comes on a reel not much larger
than a standard reel of drop cable, so it
can be transported easily. Common
conduit sizes are 13 mm and 1/2 inch.
Plans must be made to place the
longest drop first while saving partial
reels for shorter runs. Only continuous
runs of cable-in-conduit should be
used. Any cost savings vanishes if too
much drop and conduit are thrown
away.

The conduit can be spliced if dam-
aged, but the drop must be replaced.
Splicing damaged duct requires com-
pression splices available from the
manufacturer. Conduits that come on
reels or spools are made of medium- or
high-density polyethylene (often black,
though other colors can be used for
identification). Glue will not stick to

polyethylene. Only use splices the
manufacturer suggests.

Care must be taken when cutting
cable-in-conduit. Scissor-type hack
saw tools are available that have four
blades to lightly cut on four points at
one time. The extra conduit is removed
to expose enough cable to work with. If
the cable is not going to be used right
away, the ends should be sealed by
end caps or tape to prevent moisture
being drawn down the braided shield
by capillary action. The conduit diame-
ter for pre-pulled drop cable is typically
smaller than the ones placed in the
ground where the cable is later pulled
back through. The inside wall of the
conduit is very smooth, or ribbed, to re-
duce friction. If a pre-pulled drop needs
to be replaced, it often can simply be
pushed in the conduit. Once a pedestal
or vault is set over the conduit, caps
should be placed over it to prevent dirt
from plugging the ducts.

Installing empty conduit

A common drop installation method
for empty conduit is to place it from the
future tap location to the house. Two
types of this kind of conduit are used:
polyvinyl chloride (PVC) or polyethy-
lene (often called “poly”). PVC comes
in 10- or 20-foot pieces and is glued to-
gether. Bends are made using
“sweeps” to negotiate corners and rise
out of the trench next to a house or into
a pedestal.

The disadvantages of PVC include
the number of parts required to com-
plete a job and it can be more expen-
sive than poly conduits or cable-in-con-
duit. High-density polyethylene conduit
has about 37 percent less coefficient of
friction than PVC. The increase in fric-
tion of PVC is why a larger size conduit
is used than with poly for the same size

“Using conduit for all
service drops is the
best and most cost-
effective method of
construction in the
long run.”

cable and distance. The larger PVC
conduit size and labor of assembly of
the pieces makes it more expensive.

Poly conduit comes on large rolls —
about 300 feet per roll. A crew carefully
places the conduit to avoid kinking it,
and then returns when needed to pull
in a service drop. Drop poly conduit
size is usually 3/4 or 1 inch. A
carousel-style caddy dispenses the
conduit into the trench. Since there is
no cable in the conduit, it can be cut
anywhere and easily re-spliced.

Compression splices are available
to couple the conduit, but cost more
than their crude but effective alterna-
tive, which is to use poly splices. These
are available in about 16-inch lengths
and 1/4 inch more in diameter than the
conduit being used. You just slide the
splice over both ends of the conduit
and secure with duct tape or heat
shrink. This simple splice does not
have the strength of compression
ones, and care must be observed so
the splices are not pulled apart.

After the trench is back-filled, a
compressor is used to blow in the drop
or a jet-line, which is then used to pull
in the drop. Lacking an air compressor,
a fish tape can be used to pull in the
drop. An advantage of using conduit is
the ease of drop replacement due to
damage or required in an upgrade.
Like the cable-in-conduit, the duct
should be protected in the pedestal or
vault from debris falling into it.

Do it for the long run

Placing conduit in a trench or using
cable-in-conduit both have their advan-
tages and disadvantages. Conduit size
and construction are considerations but
the most important point is to use con-
duit for service drops. A shovel easily
can cut a drop cable in two, while the
conduit may deflect the blade and pre-
vent a customer from losing service,
not to mention then having to send
someone out to repair the drop with a
direct buried splice. Using conduit for
all service drops is the best and most
cost-effective method of construction in
the long run. The advantage of simple
replacement of a service drop can not
be underestimated. BTB
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Proper care and maintenance
of cable preparation tools

By Deborah Morrow

President

And Eric Smith

National Sales Manager
Ben Hughes/Cable Prep

Today's CATV technician has ac-
cess to hand tools that meet stan-
dards and recommendations set by
member-groups of our industry. In ad-
dition to being made of materials that
withstand vast environmental changes,
these tools are manufactured as preci-
sion instruments to perform specific ap-
plications. Performance level of any
particular tool is achieved through
proper care and maintenance.

Although hand tools may not seem
sophisticated, they do play an integral
part in the connector/cable interface.
Time and again, system operators
have found that the tiny F-connector,
improperly installed, has been the
source of chronic problems.

Every technician likes to have a new
tool when they begin a new installation
or construction project. The manufac-
turer and distributor would like nothing
more than to provide the technician
with new tools. However, the current
scenario of tougher financial con-
straints and budget cuts mean systems
want even more out of their capital ex-
pense items, including the tools each
technician uses. Better programs of
maintenance will minimize recalls and
maximize the life of each tool. Proper
use or misuse of a particular tool can
account for increases or decreases in
an individual system’s capital equip-
ment costs. Tool care is a simple oper-
ation that each technician must apply
in his or her everyday ritual.

Crimping tools

Regarding drop cable and connector
applications — important pieces in
fighting leakage problems — just how

well the crimp tool will perform when an
F-connector is crimped to the drop
cable is important. Problems with con-
nectorization can create signal leakage
and outages. Procedures for crimp tool
maintenance should be provided by the
tool manufacturer. Considering that
most technicians have three or four
crimpers, it is imperative that the tools
are kept in top condition at all times.
The cost-effectiveness of the installer
going to a site once is ensured by the
proper crimp at the time of installation.
Misuse of crimp tools is one of the
main reasons why a tool malfunctions.
Misuse often occurs when a technician
uses a crimp tool for something other
than its designed application. The long
standing joke among most technicians
in the industry is that “the crimper
makes a great hammer when pounding
drive pins — it's the perfect tool.”
Some technicians have even used
them to open compound cans. —

Sadelco’s New Signal Level Meters, They’ll Surprise You Inside and Out!

INSIDE
[J Digital Phase Lock

Loop Tuning
[J +0.75dB Accuracy
[J Microprocessor Corrected
[l Electronic Relay Attenuator
(] Surface Mount Technology
[] Built-in Calibrator
[J C/N and Hum
[J Favorite Ch. Programming
[J] 6.5-862 MHz Available
[J Ni-Cad Batteries

OUTSIDE
[J New Compact Size
[J Weatherized Pkg.
[J Padded Nylon Bag
[J Steel Cabinet

FREQUENC Y/CHANNEL

5852540

FREQUENCY /CHANNEL
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These applications can make for some
very expensive hammers and can
openers.

A basic understanding of tool care is
determining when a crimp tool needs
adjustment. Crimp tools usually need
to be adjusted when the toggle or
"spring action” of the tool is no longer
evident when crimping an F-fitting, or if
the connector pulls off or separates
from the cable when using force of less
that 50 pounds. Restoring toggle to the
tool is usually done by readjusting the
compression guide one notch. Details
are provided in the instructions accom-
panying each tool. Or, call the manu-
facturer to assist you in the proper pro-
cedures.

When components in the tool wear,
maintenance kits are available. These
should include all the replacement
pins, rings, spring washers, links, ad-
justment wheel and fasteners. The
components all serve an important pur-
pose in crimp tool maintenance and
must be checked regularly for optimal
performance.

The chief engineer or chief techni-
cian in every system should make his
or her staff aware of the “how, what,
where and when” regarding crimp tool
care and maintenance. Acknowledge-
ment of the do’s and don’ts can be the
difference between saving or wasting
valuable time and money. Appreciating
the tool as a valuable item, lubricating
it occasionally and storing it in a dry
place are small chores that pay off in
the long run.

Coring tools

Just as important to the splicer is
the coring tool. Coring tools and strip
coring tools are essential in trunk cable
preparation and proper maintenance
can minimize downtime and rising
labor costs.

Coring tools can be maintained with
regular lubrication and cleaning. The
blade in a coring tool must retain its
sharpness; when it dulls replacement is
necessary. Examine the blades and
guide sleeves for signs of wear. Re-
move dielectric foam and aluminum
chips that can clog the through hole of
the coring bit. Knowledge of replacing
parts such as blades and guide
sleeves can offer a moderate cost sav-
ings. This same principle can apply to
the strip coring tool that offers dielectric
coring with the added feature of strip-
ping the aluminum jacket on trunk ca-
bles. The same maintenance proce-
dures as described for the coring tool
will apply to this tool as well. Specific
steps that are taken to maintain your
coring tool will ensure the normal life
span of one year or more.

As in any industry, trained personnel
who are aware of their contribution to-
ward the business in which they work
are valuable assets. It is manage-
ment’s obligation to provide this train-
ing. In addition to the many fine training
and certification programs available,
don’t forget the technical service de-
partments of manufacturers; many are
providing assistance to companies
every day. BTB
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SAY J/ES 70 IKES

FOR EXCELLENT SERVICE & GREAT PRICES
ON A FULL LINE OF EQUIPMENT & CABLE.

24 HOURS A DAY, 7 DAYS A WEEK, 365 DAYS A YEAR

Klungness Electronic Supply

CATV SYSTEMS AND SUPPLIES

1-800-338-9292

MEMBER SCTE
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A New
Addition ToThe

Blonder-Tongue
AGILE Family

IRD-2001
Rack Miser
Only 1.75"
High.

¢ Only 1.75" high to conserve rack space
¢ Rock solid 100 KHz PLL tuning accuracy
* Dual down-converter circuitry

¢ 70 MHz IF loop for insertion of Tl filters

¢ Textbook video quality

Commercial grade, frequency agile,
C/KU-Band satellite receiver and
Commercial Videocipher® Descrambler
now available from Blonder Tongue in
alow profile, 1.75” high, rack mount
unit. PLL tuning gives easy access to
C/KU-Bands and all scrambled cable
programming. Optional IF bandwidth
and a second agile broadcast quality

demodulator are available.
Available Now. Call 908-679-4000

for further information.
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A fall arrest device
for safety and reduced liability

By Keith A. Felder
Vice President, Engineering
Grassroots Cable Systems Inc.

In the 20th century, nearly every facet
of technology has been improved
upon by the industrial revolution. Engi-
neers have redesigned and re-engi-
neered nearly everything to utilize the
new materials and knowledge that
make today’s products better than
yesteryear’'s. Until recently, though,
pole climbing methods hadn't changed
in over 100 years.

The use of wooden utility poles and
the need for workers to climb and work
on these poles has spread worldwide
over the last century. Unfortunately, the
tools used for climbing didn’t receive
the same attention. In 1988, Scepter
Manufacturing Co. gave climbing gear
the high-tech upgrade it had been wait-
ing for by introducing the Poleshark. I'd
like to share my experience with this
product.

The Poleshark is a fall arrest device
designed to eliminate the deaths and
serious injuries that can result from
falls. Wooden utility poles range in size,
shape, type of wood, treatment process
and age. These factors make pole
climbing a tricky business. Add to the
equation all of the clutter that industries
put on the poles and you have an ob-

The Poleshark provides hands-free
safety.
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Courtesy Scepter Manufacturing

stacle course. The device is effective
on utility poles ranging from 4 to 24
inches in diameter. | have had my Pole-
shark for a year now, and | have found
that it allows me to safely climb all
poles regardless of what man and
Mother Nature have done to them.

As any experienced lineman knows,
some utility poles are better than oth-
ers. Some linemen are better than oth-
ers, too. But even the best linemen
sometimes take a shortcut to the
ground. Table 1 shows statistics on
falling accidents from various utility
companies. They are published in their
entirety so that you can draw your own
conclusions. Due to the high number of
injuries and fatalities resulting from
falling accidents, the Ministry of Labor
in Ontario just passed new safety
guidelines that are outlined in Table 2.

These statistics give us an example
of the dangers of climbing utility poles.
Let's face it, as long as imperfect peo-
ple are climbing imperfect utility poles,
there are going to be falls. Why not ar-
rest those falls with some modern tech-
nology?

Inexpensive insurance

Not only can we now greatly improve
climber safety, we also can reduce acci-
dent liability. Climbing utility poles is a
hazardous job. There have been nu-
merous deaths and serious injuries
from climber falls, as the statistics
show. | personally know of one serious
back injury from a 10-foot fall. | also
have seen dozens of minor injuries
from falls. Northwest Electrical Board, a
large English utility with 300 lineman,
recently learned the hard way. It settled
a death suit from a fall for one unfortu-
nate individual for the sum of $1.5 mil-
lion. Northwest then purchased 300
Polesharks for $120,000 to prevent fu-
ture accidents. (The units cost only 8
percent of the settlement cost, which
sounds like pretty cheap insurance to
me.)

| feel the industry and employers
have a responsibility to provide fall pro-
tection to every lineman, now that it is
available. If the company can't afford
the cost, it should work with the em-
ployees to give them the option to pur-
chase one themseives. The company

Table 1: pole accident
statistics

« Trans-Alta Utilities Corp., Calgary, Al-
berta, Canada

(10-year period includes all transmission,
distribution lineman and contractors.
Trans-Alta has approximately 450
climbers, not including outside contrac-
tors.)

Linemen climbing frequency
53%: 1-10 poles a week
32%: 11-20 poles a week

Linemen falls or slips frequency
81%: Up to 10 times

10%: 11-20 times

7%: 21-50 times

2%: Over 51 times

1984: Lineman in coma due to fall from
pole

1986: Fatality (fall from pole)

1987: Five falls (One disabling, one requir-
ing medical attention)

- National Rural Electric Co-op Associa-
tion, Washington, D.C.

(Membership includes approximately 950
distribution co-ops with 3,800 climbers.)

1982 (typical year): 70 percent of mem-
bership reporting 65 injuries directly at-
tributed to poles (no breakout of falls with
poles/falls from poles).

Analysis of fatal accidents 1939-1968:
20 fatalities in other categories (falls with
poles, falls from poles, etc.)

- Sacramento Municipal Utility District,
Sacramento, Calif.
(This utility has 85 climbers.)

Falls from poles

1985: 13 falls resulting in medical treat-
ment

1986: 16 falls resuiting in medical treat-
ment (Two were lost time: Eight were no
injury)

1987: Four falls (One resulted in lost time
of two weeks and permanent restricted
duty)

can buy one unit for everyone to try,
and offer to pay for Polesharks up front
and deduct $10 a week from the em-
ployees’ paycheck until they are repaid.
Again this is very cheap insurance!

Product evaluation

Let's start by answering the most
often asked questions. Does it work,
and is it easy to use?

COMMUNICATIONS TECHNOLOGY /BACK TO BASICS



After using the device for a year, |
have found it extremely easy to use. As
a matter of fact, | find it easier to climb
with it than without it. The product al-
lows me to stand more upright, keeping
the angle of my gaffs where they should
be. How many times have you climbed
a fat utility pole and had to lean over so
far you were uncomfortable about your
gaff angle? This fall arrest device puts
the handles in front of the pole, making
climbing easier. Further, | can move
around on the pole with both hands on
my work because the device follows me
around the pole. This is important when
| am trying to keep a cable tail from
bending up into power.

The only inconvenient part of the
Poleshark is that when | am crossing an
obstruction, | have to stop and belt
above the obstruction, then move the
unit above the obstruction and belt into
it again. This is one minor inconve-
nience that is worth the fact that the
product makes me feel safe 100 per-
cent of the time. It wasn’t a tough deci-
sion for me — 100 percent safety or
possibly a lot of splinters.

The Poleshark is basically a pair of
gafts for your waist. When the gaffs on
your feet cut out, the gaffs on your
waist dig in. Directly behind the de-
vice's handles are two gaff wheels with
eight angled gaffs each. As well, a
strong torsion spring is employed that
folds the gafts inward at all times. The
unit is spread around the pole and al-
lowed to close in on it. The climber is
then strapped through the handles.
The spring tension that holds the de-
vice's gaffs against the utility pole dur-
ing normal use is greatly increased
when the climber’s weight is applied. If
the climber falls, the safety belt is
pulled, drawing the handles and gaffs
tighter around the utility pole. The far-
thest you can fall is the length of the
strap. Unlike the gaffs on your feet, the
gaffs on the Poleshark can't cut out.
Their angled design forces them into
the pole when weight is applied to the
handles.

The manufacturer has a product
videotape that shows two tests. One
demonstrates the 40.2 kilovolts of di-
electric insulation. The other shows a
400-pound weight being dropped from
5 feet above the Poleshark. The weight
is stopped and the fall is arrested.

| remember that videotape every
time | climb a pole. | have a bucket
truck, but in rural New Hampshire there
are a fair number of poles that have to

be climbed. | am in the process of up- |

grading and sweeping 2,200 amplifiers.
| weigh 195 pounds. Add in the climbing
gear, amplifier guts, a selection of pads
and equalizers, tools, and a sweep, and
the equipment and | total over 300
pounds. | appreciate the 400-pound
drop test. My company also appreciates
the fact that my $13,000 sweep is pro-
tected from falls as well.

Who needs this device?

Anyone who ever has to climb utility
poles needs this product, in my opinion.
Bucket trucks and ladders work on
many poles, but there is always going
to be that one difficult pole that has to
be climbed with hooks.

| have heard that some companies
don't allow their chief technicians or en-
gineers to climb poles. The companies
don't want to risk having their best and
brightest hurt. Unfortunately, these
sharp guys are the ones who have to
do the highly technical jobs in the field.
They should be out there teaching the
less experienced technicians how
cable TV works and helping them fix
those tough technical problems we run
into. | can guarantee that there is going
to be a pole that they can't reach with
their bucket truck. If they aren’t sup-
posed to climb, they can't effectively do

Table 2: Guidelines for
accessing work position on
utility poles

(Set by Ministry of Labor, Ontario,
Canada)

» General
The safest available means to access a
work position shail be used.

» Climbing utility poles

Where climbing is used to access a work

position above 10 feet:

1) The worker shall be prevented from
falling more than 5 feet.

2) The worker shall be secured while at
the work position.

3) Protective devices shall be properly
maintained and used in such a man-
ner that the requirements of 1 and 2
are met.

(These guidelines came into effect on
March 1, 1991.)

their jobs. Give them all a Poleshark
and relax, knowing that they are safely
maintaining your systems.

For more information on this product,
contact: Scepter Manufacturing Co.
Ltd., 170 Midwest Road, Scarborough,
Ontario M1P 3A9; (416) 751-9445
(U.S.) or (800) 387-6018. BTB

OUR CRIMPERS ARE APPLAUDED . . .
BUT OUR STRIPPERS BRING THE HOUSE DOWN

HEX CRIMP TOOLS

Wide range of tools with HEX
sizes as specified by connector
manufacturers.

Built-in adjustment, extends tool life.

MK1050 Field maintenance kit,
your performance backup for
worn parts replacement.

A complete tool for every size.
CATV, MATV & STV standard RF
Applications.

COAXIAL CABLE STRIPPER

e Safety yellow color, high visibility.

* Non-adjustable tool steel blades.

e Replaceable blade cartridges

snap right in.

e Clean out feature removes debris

For more information on these and
other tools please contact:

oble prep

IUGHES COMMUNICATION PRODUCTS C

207 Middlesex Ave., Dept. D M
PO. Box 373

Chester, CT 06412-0373

Tel: (203) 526-4337

FAX: (203) 526-2291
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All photos courtesy Corporate Communications. Lakewood, Colo

Photo 1: The ground rod is
inserted into the Side-
winder’s jaws.

Photo 2: The jackhammer
is placed on the Side-
winder’s shank.

Photo 4: The entire as-
sembly is lifted to a com-
fortable driving position,
and the installation pro-
cess begins.

Photo 3: The release pilate
is positioned over the
ground rod.

Ground rod installation made easy

By Ron Hranac
Senior Technical Editor

any of us have been faced with the usually unwieldy
task of driving an 8-foot ground rod using one of a vari-
ety of common techniques. How many times have you found
yourself perched precariously atop a step ladder trying to
pound one into the ground with a sledgehammer? If you

Photo 5: The ground rod
is driven into the soil until
the Sidewinder reaches
ground level and contacts
the release plate.

Photo 6: The Sidewinder’s
jaws are released from the
rod.
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didn’t use some means to protect the end of the rod while you
were hammering away, it mushroomed, making difficult the
later installation of the grounding clamp, or worse, presenting
a safety hazard from chips of metal breaking away from the
flattened end. (Of course, none of us have ever given up
when the rod encountered hardened clay soil and taken a
hacksaw to the four feet still sticking out of the ground.) |
know I've missed the end of the ground rod a time or two with

Photo 8: As before, the rod is
driven into the soil until the
Sidewinder again reached
ground level and contacts
the release plate.

Photo 7: The Sidewinder
is raised and re-attached
to the rod, and the driving
resumed.
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the hammer, landing instead
on my other hand that was
holding the rod steady.

Helpful products
There are a number of
commercial products on the

market that have been de- [

signed to simplify the ground
rod installation process. From
the simple protective driving

cap that prevents the end of }§

the rod from mushrooming
when hammering it, to full-
blown hydraulic equipment
mounted on the back of a
truck, all make the job easier
and safer in varying degrees.
Foresight Products has de-
veloped a ground rod driving
device called Sidewinder.
Weighing in at less than 45
pounds, it is clamped around

Pholo 9: Steps 6 through 8
are repeated as necessary
until about 1 foot of the
rod remains above the
ground. The Side-winder is
then placed on the top of
the rod for the final step.

the rod, then is power-driven
by any lightweight hydraulic, pneumatic or even gasoline
jackhammer. In normal soil, an 8-foot rod can be installed in
under two minutes — try that with a sledgehammer!

The install process

The installation process is straightforward. The ground rod
is inserted in the Sidewinder's jaws (Photo 1), then a jackham-
mer is placed on top of it (Photo 2). Next, the release plate is

positioned over
the ground rod
(Photo 3) and
the whole as-
sembly is lifted
to a comfortable
driving position
where the rod in-
stallation itself
begins (Photo 4).

The rod is then g e e, —
driven into the Photo 10: The ground rod is driven to

soil until the the desired depth.

Sidewinder reaches ground level and contacts the release
plate (Photo 5). At this point, pressure on the jaws is re-
leased (Photo 6) and the device is raised, re-attached to the
rod, and the driving process resumed (Photo 7). The
Sidewinder is driven to ground level until it again contacts
the release plate (Photo 8). The previous two steps are re-
peated as necessary until about one foot of the top of the
rod remains above the surface. At this point, the Sidewinder
is placed on top of the ground rod (Photo 9) and is driven
until the desired 2 or 3 inches remains (Photo 10).

The Sidewinder can be used to drive both copper-clad
and zinc-coated ground rods without leaving marks or scars
on the rod's surtace. As can be seen from the last photo, the
end of the rod remains in the same condition as it was be-
fore the installation began. And since the Sidewinder has
few parts, it can easily be serviced in the field.

For more information, contact Foresight Products, 6430
E. 49th Dr., Commerce City, Colo. 80222; (800) 325-5360 or
(303) 286-8955. BTB

DH Satellite

GIBRALTER SERIES III
"ONE STEP BEYOND"

» DUAL POWERED AZIMUTH | ELEVATION W/36V PULSE SENSORS
AVAILABLE WITH 3.3m, 3.6m, 4.2m, 4.5m and 5m DH SPUN ALUMINUM
ANTENNAS. ONE PIECE DEUIVERY AVAILABLE IN U.S.A.

NEW SPACE AGE OIL IMPREGNATED BEARING SURFACE

36" DIAMETER BEARING HUB

16" REINFORCED BASE

PC COMPATIBLE DRIVE CONTROLLER SYSTEM

AZIMUTH AND ELEVATION LOCKDOWNS FOR SEVERE CONDITIONS

DH Satellite

P.O. Box 239 - Prairie du Chien, Wisconsin 53821
(608) 326-8406
FAX (608) 326-4233

Reader Service Number 47
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Lifeline for your future.

Fall Arrest
& Positioning
Device for
Professional
Climbers

- |

Designed to prevent long falls,
PoleShark is a lightweight (9 Ibs.)
fall arrest and positioning device
which dramatically reduces the risk

of serious injury. In the event of a

cutout, climber's weight causes PoleShark

to bite into the pole, arresting the fall. w1
In any weather, on any wooden pole.

In rain, ice, sleet or wind...on green CCA hardened or rotted
poles, easy-to-use PoleShark will maximize the safety of the

climber while providing
Scepter

freedom of movement.
wwENE tumOVRTION ' 1 2w aTIITONS

pter M g Company Limited (416) 751-9445 rax (416) 751-4451
170 Mndweslﬂoad Scarborough Ontario, Canada M1P 3A8

3 _ Service Number 48
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NEW
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“<MET

MET

APPROVED

Plug-in AC
Power Protector

MODEL #IS-PLDO-120

» Rated @ 15 Amps

» 15 ft. Power Cord

» Multi-Stage Surge Protection

» Handles a Typical
Lightning Strike

» Shielded Non-Flamable
Enclosure

» Non-Saturating Design

» Quality Tested and
Approved Product

» Safe Disconnect Protection

» Internal Quality Construction

» New 10 Year Warranty

1500 models of coax,
power and twisted pair
protectors ... plus
lightning/EMP and
grounding solutions.

KPolyPhaser-|

2225 Park Place
P.O. Box 9000
Minden, NV 89423-9000
(702) 782-2511 - (800) 325-7170
FAX: (702) 782-4476
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PRODUCT NEWSITHITHITHITH]

Talk set

EXFO announced a new fiber-optic
full duplex talk set over 1 fiber that has
38 dB of range over a single-mode
fiber. The Model VCS-20A also func-
tions as a 2 kHz tone generator, active

| fiber detector and stabilized source for

attenuation testing.

The VCS-20A series is available for
single- and multimode fibers and oper-
ates at 1,300 nm or 1,550 nm (LED or
laser) to reach up to 120 km of range.
It features the company’s “3-Way Pow-
ering” capability, three-way communi-
cation and it provides hand-free opera-
tion through its head set.

Reader service #201

Fiber connector

Now available from AT&T Network
Cable Systems is the ST Il angled sin-
gle-mode fiber connector for analog
video transmissions in cable TV sys-
tems. An angled ceramic ferrule that
uses the protruding fiber polisher en-
sures a higher return loss than that for
standard ST connectors. Median maxi-
mum reflectance is -60 dB. Low inser-
tion loss based on complete connec-
tion using 8.3/125 um fiber and a dry
connection is um 0.5 dB; sigma 0.2 dB.
The product is 2.14 x .375 inches and
is said to be well-suited for dense
panel arrangements.

The connector offers the higher me-
chanical stability needed for single-
mode connections and resists trans-
verse loads that may affect the cable.
According to the company it is rugged
enough to withstand unprotected envi-
ronments. Connector plugs are avail-
able with either metallic or plastic hard-
ware. Available separately are a field
mounting kit (including necessary
tools), mounting instructions, an angle
polishing tool and a kit containing con-
sumable materials to mount approxi-
mately 100 connectors.

Reader service #198

Amplifier modules

Philips Semiconductors introduced
the BGY600 series of amplifier mod-
ules and BGD600 series of power dou-
bler modules with sufficient bandwidth
capable of carrying 85 U.S. standard
channels. They have a bandwidth of 40
to 600 MHz. The BGY600 series offers
six different power gains from 12.5 to
27 dB and the BGD600 series power
doublers have a power gain of 12 or
18.5dB.

Both amplifiers and power doublers
have very low noise figures to ensure
the maintenance of high signal-to-noise
ratios over long cable lengths. The
modules are constructed of thin-film
material and are housed in SOT-115
packages that allow them to be used to
upgrade existing equipment.

Reader service #197

instaliation tool

The Gopher Pole from Crain Enter-
prises is a telescoping, rigid fiberglass
pole used to install wire or cable. The
hook/skid tip glides over rafters, sus-
pended ceilings and otherwise inacces-
sible or restricted areas.

It collapses into a compact 4-foot
base section and is lightweight. The
tool is push-pull, non-conductive and
extends to 22 feet in seconds, accord-
ing to the company.

Reader service #196

Transmitter

RF Technology announced its RF-
223GL wideband 10-watt portable

COMMUNICATIONS TECHNOLOGY



transmitter. It provides up to 500 MHz
of frequency agility combined with 10
watts minimum RF output.

The unit is available in frequency
bands from 1.7 to 3.7 GHz including a
U.S. domestic version that covers both
2 and 2.5 GHz in a single unit. The use
of state-of-the-art GaAs FET devices is
said to provide unparalleled efficiency
combined with direct operation from 12
VDC and 115 VAC.

Reader service #195

automation and commercial insertion.
The initial basic unit features four-
channel operation in a 2RU rack space
profile and is either equipped with four
or eight machine control ports. Expan-
sion units are available to expand the
system in steps of two or four channels
and one to four machine controllers per
channel.

Other features include operation
from an ANSI or ASCII terminal or an
IBM-compatible personal computer, re-
mote up- and downloading of sched-
ules and logs, and traffic and billing in-
terfaces with all major software suppli-
ers. Also, the systems have 50 MHz
video with true vertical interval switch-
ing, automatic pre-roll averaging, inter-
nal black generator fall-back, stereo
audio operation, internal SMPTE serial
communications protocol, and key-
board selection of network cue tones.
Reader service #192

Coupler guide

Corning made available its new
product selection guide featuring a full
line of optoelectronic components. It
describes the company's family of fiber
component products and helps identify
the most appropriate product for a spe-
cific application (cable TV, telephony,
instrumentation and sensors, and mili-
tary, government and computer inter-
connects).

The family of products shown con-
sists of a wide range of single-mode
and multimode passive couplers,
wavelength division multiplexers and
optical gain modules for fiber ampli-
fiers. The guide highlights several
widespread coupler applications, the
optoelectronic component used most
frequently in each application, and im-
portant specifications.

Reader service #194

Commercial insertion
TE Products introduced the Ad Van-
tage family of commercial insertion
systems that has been designed to ac-
commodate high definition video and
stereo audio technology in program

Monitoring system

The DialLog Plus from Kaye Instru-
ments is a new automatic dialing alarm
system for monitoring CATV equipment
that provides alarm monitoring and
voice notification via dial-up telephone
lines. For example, it monitors air con-
ditioning of electronics in a headend
station to prevent equipment overheat-
ing. Priority alarm calling and user-
recorded voice messages provide ad-
vance warning of problems. When an
alarm occurs, the auto-dialer tele-
phones the appropriate personnel and
delivers a recorded voice message. It
continues to dial until one of its calls is
answered and then identifies its loca-
tion and existing alarms. The notified
personnel must acknowledge the call
or the unit will continue calling. It stores
user messages in its solid-state memo-
ry, which eliminates the need to deal
with tapes and mechanical parts or be
limited to a factory-supplied vocabu-
lary.

The product monitors up to eight
separate alarm inputs and its own
power and can sequentially call up to
16 different phone numbers when an

COMMUNICATIONS TECHNOLOGY

NEW NCTA
STANDARDS
CALL FOR
PROOF OF

PERFORMANCE

TESTING...

LET US TEST FOR YOU!

» Sweep, Balance and Proof

of Performance
* Fiber Optics
* Electronic Upgrades

* Electronic Testing of Cable

Systems and LAN's
* Retro-Fit Systems
+ Technical Evaluations

The Proofis in Our
Performance.

System
Performance

Engineering, Inc.

(904) 262-8269
FAX (904) 260-0383

PO Box 24927,
Jacksonville, FL 32217

We are fully equipped to perform all
services for CATV and LAN operators

related to electronics.

Reader Service Number 60
MARCH 19392
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REPRINTS

Communications « Visibility
Knowledge - Information

Reprints work for you!

For more information call Marla Sullivan at
(303) 355-2101 I

Take this 1IGHz Spectrum Analyzer \
anywhere faor less than $3,000!

|

From head end to drop,
field measurements are easy.

tland St., Chicago, IL 60635
£, e 2-88! 4480 FAX:312- 9740
For Sales Assistance Reader Service Number 54. For Information Only Reader Service Number 62.
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alarm occurs. It stores up to eight dif-
ferent lists of phone numbers and can
call different lists of phone numbers for
different alarms. Users can phone the
unit at any time to find out what their
equipment is doing and it can be pro-
grammed or reprogrammed from any
location with a touch-tone phone. As
well, the product features a serial port
for documenting all alarm activity to a
printer, providing a time- and date-

| stamped hard copy to trace the events

at a particular location.
Reader service #193

Batteries

The Specialty Battery Division of
Johnson Controls is manufacturing the
Dynasty XL-2 series of lead acid bat-

| teries that are now constructed with

blue flame retardant PVC containers
and black PVC covers. The eight-bat-
tery series now has increased ampere
hour capacity from 95-225 AH. The
batteries have sealed, gelled elec-
trolyte construction, are guaranteed not
to leak, and require no electrolyte
maintenance throughout their 20-year
service life, according to the company.
No water additions or specific gravity
measurements are needed.

The PVC containers and covers
have an oxygen index level of 33+,
which means that a 33 percent or more
oxygen pure atmosphere would be
necessary to sustain flame on the PVC
material itself. Gelled electrolyte en-
sures freeze protection to -90° F.
Reader service #191

Coax adapter

A 50 ohm coaxial adapter, the
Model PE9344 UHF female to mini-
UHF male coaxial adapter was an-
nounced by Pasternack Enterprises. It
has low loss over the frequency range
of DC to 2 GHz.

The adapter has a brass nickel-plated
body and uses Teflon insulation. It also
has a gold-plated contact and an operat-
ing temperature range of -65° to 165° C.
Reader service #190
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3. Please check the cat
business
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ory that best describes your firm's primary
(please check one only).

1. Cable TV Systems Operations

O a. Independent Cable TV Systems

O b. MSO (two or more Cable TV Systems)

2. Cable Tv Contractor

3. Cable TV Program Network

4. SMATV or DBS Operator

5. MDS, STV or LPTV Operator

6. Microwave or Telephone Company

7. Commercial Television Broadcaster

8. Cable TV Component Manufacturer

9. Cable TV Investor

10. Financial Institution, Broker, Consultant

11. Law Firm or Government Agency

12. Program Producer or Distributor

13. Advertising Agency

14, Educational TV Station, School or Library

15, Other

(plonse specity)

. Please check the category that best descibes your job title/function.

-
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© e NOWLaWN
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(Signadure and date requred) O A. Corporate Management
O B. Management
1. Are you a member of the SCTE (Soclety ot Cable Television Engineers)? O C. Programming
Yes ONo O O Technical/Engineering
10 Vice President 3 0 Manager 5 0 Technician
2. In the performance of my job, | authorize, specify or recommend 20 Director 4 O Engineer 6 O Instalier
products and/or services for purchase. O E. Sales
Yes ONo O O F.Marketing
O X. Other (please specity)
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23 42 61 80 99 118 137 156 175 194
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32 S1 70 a9 108 127 146 165 184 203
33 52 71 90 109 128 147 166 185 204
34 53 72 91 110 129 148 167 186 205
35 54 73 92 111 130 149 168 187 206
36 55 74 93 112 131 150 169 188 207
37 56 75 4 113 132 151 170 189 208
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It's so simple! To obtain additional information from any of the display advertisers appearing in this issue
of Communications Technology, please use one of the Reader Service Cards
on the facing page (pass the others along). The ad index below has been expanded to include not only
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CLASSIFIEDS /BUSINESS DIRECTORY/(|[]

Contact: Don Sicard
CommSpec
P.O. Box 968
Haverhill, MA 01831
. TEL (508)373-0657

® Microwave radio repair, specializing in M/A-COM radios

e Field services such as maintenance, path alignment,
sweeping and tuning waveguide

e Complete AM, FM & satellite systems design and
installation

e Training services from instructors to course
development

FCC COMPLIANCE TESTING

N 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

N TEB A

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

FIELD OFFICE
(708) 541-3993

WCONTRAC’T INSTALLERS, INC.

INSTALLERS UHF Radio Equipped Trucks ¢ Uniformed Instaliers

HOUSE INSTALLATIONS
Aerial — Underground — Pre-wire
APARTMENT INSTALLATIONS
Post wire — Pre-wire — Commercial Building
Tap Audits

Install or Remove Traps andfor Converters
Drop change over for System Rebuilds

LENNY FISCHER MONTIE FISCHER

® Aerial & Underground
Construction

* Strand Mapping
¢ System Design

® Residential & MDU
Installations

® Subscriber Audits
¢ Proof of Performance
¢ Fiber Optics and L.A.N. Services

(814) 838-1466
PO. Box 219
Lake City, PA 16423

a“”‘:E;be
State Wide C.A.T.V. Inc. c.anwv

466 County Road 75, Mechanicville, NY 12118
Telephone 518-664-5970
Fax 518-664-9723
Specializing in Fiber Optics
Aerial and Underground CATV Construction

Michael Wallace, Vice President

E-CABLE, INC.

A Full Service Organization
*Aerial/lUnderground Construction
*Prewire/Postwire *Installations
*Drop/Converter Changeouts “LANS
*Audits *Rebuilds *SMATV
Quality Service to the Cable Industry

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

Herb Lair, President
(800) 541-8825

P.O. Box 1062 Harrison, Arkansas 72601

80
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PO. Box 1564 PO, Box 1058 P.O. Box 533826 Orlando, Florida 32853
Appleton(.“\:\‘l‘n)s%%r;s.l_;\og«;913-1564 Fort Wahon(%:‘):fg;g?; 32549-1058 ( 407) 898-2387
compurer .
2R comeurer  esme | [ AMS-1CHARACTER GENERATOR
CABLE/! ANNOUNCES @ * Character
CABLEWORKS Generators

* VCR Controllers

* Video Switches

* Custom Hardware
and Software

ATARI Computer and Software
only $499.00!

OPTIONAL BATTERY BACKLYP!

Dickel Communications Co.
517 14th Street / Des Moines, 1A 50309

FAX 515-243-2563
Tel, 515-244-1526

COMMUNICATIONS TECHNOLOGY
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Quality Workmanship is NOT Hard to Find!

We Provide Value Engineering Services At Its Best

« System As Builts and Strand Mapping
» FCC Testing, Certification, Sweeping and CLI
» CAD Services, Fiber/Coax Design
+ On-Site Project and Engineering Management

Call us at 1-800-779-2074 with your needs.
R T S | Rahmer Technical Services, inc.

Valve Engineering (Formerly known as Comm-Net Communications, Inc.)

6280 Senior Circle, Douglasville, Georgia 30134

CABLE SYSTEM
SURVEY CO.

MAPPING ®» DESIGN = AS-BUILTS s CAD &
DRAFTING SERVICES

Quality Construction Begins
with Quality Maps A

126 W. Michigan Ave. * Marshall, Ml 49008 s

(616) 781-3455 « (616) 781-5177 ——

Moo & Rocky MoOUNTAIN
Serviced
Since JUMPER CABLES
1966 P.O. BOX 9707 » HELENA, MT 59604
CUSTOM MADE JUMPER ASSEMBLIES
ALL BRANDS FITTINGS ALL BRANDS CABLE
* F Male *RG-59
* F Female *RG - 56
*BNC *RG- 11
We have the best price and best delivery. Any length, colors available.
Ask about next CALLOR 406-458-6563
ay shipments

= (7 Ons

“Communication You Can See”

8 CA.D. Drafting Service
W Project Cost Analysis

B Engineering
B8 Construction

519 E. Center
Sikeston, MO
63801

10102 Hwy. 105 W.
Montgomery, TX
77356

David Christy
409-588-2099

Equipment Repair

Consistent quality at a better price. Next
day emergency service at no extra charge.
Call for details.

TRONITEC

Derrick Hanson
800/962-2588

MIDWEST CABLE SERVICES

\

— NATIONWIDE BUYERS —
CATV SCRAP CABLE AND USED LINE GEAR

(219) 892-5537
FAX(219) 892-5624

P.O. Box 96
Argos, IN. 46501

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

INNERIECHS:

CATV RE-BUILDS - NEW BUILD - SPLICING

DAVID GIESY
PRESIDENT

6624 JEFFERSON
BOX 386
NORTH BRANCH, Ml 48461

COMMUNICATIONS TECHNOLOGY

Uhite Sends

Jumper Cables

CUSTOM MADE CABLE ASSEMBLIES INCLUDING
FroF, Nto N, BNC, RCA, F.81
Gilbert AHS RG.56 Belden
LRC RG.59 Times
Raychem RG:-11 Comm Scope
OH Shore RG.213 Intercomp
Amphenol RG-214

We will make any cable assembly. Quick delivery on all colors and lengths

Fox- (602) 582-2915, Ph: (602) 581.0331

335 W. Melinda Drive, Phoenix, AZ. 85027
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CHARLES E. KIRTLEY DIRECTOR OFf MARKETING

AND NEW DEVELOPMENT

Auto-sequence pages [ “wxi" Temperature
EXCALIBUR CABLE Cut & Paste, WYSIWYG Rl T

12:24:30_ THURSDAY 3:21:91) Propmocsd =

ALL INSTALLATION SERVICES - UNDERGROUND CONSTRUCTION EIS_‘:VT‘? Diaplays & sequ 3 1000pag m—l EG' =
Rea. 16 colors , scroll, flash, crawi, vary height,
MDU PRE/POSTWIRES - REBUILDS - AUDITS - CONVERTER EXCHANGES 24Hr. clock+ date, C64 Graphics, Color Bars, | “Canriage™
ENGINEERING AND DESIGN - LAN - FIBER - COAX - PHONE crawlis{Transfer pages via modem auto-sequence RIS L N I eI T
at remote location. "WX1" displays temperature FeSReiiNETES LTI ERIT TR S T
37 SyCoLiN ROAD, S.E. Toit FREE 1 (800) 462-3811 & humidity, "PK8" controls 8 relays. Time & date RS EEVEE L EEguE] $159.95

calendar: auto-loads new sequences & pages WX1 temp. & humidity sensor (req. PK8),. 5189 95
R et eSS R + controls relays via touchtone audio strings] K ettt

ENGINEERING CONSULTING Low cost remote control & video display
583 Candlewood St. Brea, Ca. 92621 {___** Askfor free catalog ** |
Tel:714-6712009 ** Fax:714-255-9984  Mastercard Visa Amex COD & P.O.

CABLE ENGINEERING DIVISION

CABLE CONSTRUCTORS, INC.

RICHARD 8. VOGTMANN

OGTMANN COMPLETE TURNKEY CONSTRUCTION 1-800-338.9299
ENGINEERING CHIEP ENGINEER COAX & FIBER
MAPPING - DESIGN - CONSTRUCTION - ENGINEERING
LNWOOD, - ML - 48634 COMPLETE PROJECT MANAGEMENT

5517) 697-3807
AX: (817) 697-3081 i
(e} oy vl quality service performed on a timely basis
Aericl & Underground Construction

Splleing & Acttvation

w Klungness Electronic Supply

CATV SYSTEMS AND SUPPLIES 1-800-338-9292

New Construction - Installs - Balancing - Splicin
TCS CABLE, INC. U
SINCE 1978
- COAXIAL & FIBER CONSTRUCTION
- TECHNICAL SERVICES
- PLANT MAINTENANCE .
 RESPLICE/UPGRADE Cable Construction, Inc.
TCSCABLE, INC. | _ sweep/PROOF SERVICES Performance Built Our ompany
- FIELD ENGINEERING SERVICES Specializing in Rebuilds and
- PROJECT MANAGEMENT SOFTWARE Fiber Optic Installation
Harold Bigham P.O.Box 903
CORPORATE OFFICE (813) 789-6826
2674 WEST LAKE ROAD (813) 787-5077 (FAX) (904) 932-6869 Gulf Breeze, FL 32562
PALM HARBOR, FL 34684 (800) 999-8270 ;
CABLE TELEVISION
BUILDING COMMUNICATIONS SYSTEMS THROUGHOUT AMERICA SYSTEM SERVICES
* Full Installation Services
» Converter Exchanges, Audits, Special Proj A SIGNAL LEAKAGE DETECTION SERVICE
« MDU, SMATV, LAN, Pre/Postwiring & DBS CLI DRIVE-OUT » CLI REPORTS ¢ CLI SOFTWARE
* Aerial/Underground Construction (Including Fiber Optics) OVER 500 CLI DRIVE-OUTS COMPLETED
. lsiue'lagc!ihl:dapping (A&loCAD & LYNX)
. gineering, Make-Ready, As-Builts
* RF, FTF, Interdiction Design (CADSUM II LYNX & LODE DATA) Todd Borst P.O. Box 458/209 N. Grand
e CLI Detection /Correction Gwen Valenzuela Schoolcraft, Michigan 49087
1900 E. Dublin-Granville Road, Suite 100A, Columbus, OH 43229 Phone: 616/673-4513
(614) 895-1313 « (800) 669-8765 » FAX (614) 895-9542 800/837-7611
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VEHOMMERCIAL ELECTRONICS, INC.
L7 CNV ENGINEERING SERVICES

CATV EQUIPMENT REPAIRS
Hybrid Sales Meter Calibrations
Equipment Upgrading Headend Alignment
Performance Measurements FCC Offsets
Free Pick-up Service in Certain Geographic Areas

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

catitornia & ampiifier

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) 987-8359

CATYV DESIGN

ASSOCIATES, INC.

¢ Design * AutoCad Drafting
» Strand Mapping « Cad Training/Setup
» As-Built Mapping * Scanning Services
» System Analysis ¢ Drafting Services

5524 Bee Caves Rd., Suite C1 « Austin, Texas 78744

Seve Williams (5 19) 328-2461

Vice President

Inventory Clearance Sale Pricing
on Feed-Forward Equipment

For Sale in Original Boxes ¢ Manufacture Warranty

S/A Model Nos. (450 MHz)
280210-Bridger Amp Module

Magnavox Model Nos.
8T450HA-High Gain Feed

Forward Trunk Amp 372397-Trunk Amp Module
6T330-Power Doubling 372398-Trunk Amp Module
Trunk Amp

Nationwide CATV Auditing Services Inc.

Auditing: 2
Door to door verifica- Leakage detection, doc-
tion of addresses and umentation and correc-
lervlcu being re- tion, includes computer
cenr:‘d : ludes sales pri to comply with  Reabuilds:
solicitation, trappin, RCC mandate.

disconnects an: Em"- SP’d'uzu“ in aerlal,
base upgrade.

io oqulppd 1-800-726-2405

ANTENNA, TRANSMISSION LINE,
AND TOWER SERVICES
Microflect now offers the following additional services:
e Antenna and transmission line procurement
¢ Antenna and transmission line testing and troubleshooting
e Microwave path alignment

s Tower, antenna. and transmission line inspection
For more information, contact Microtlect's Marketing Department.

IAMICROFLECT

3575 25th Street SE « Salem, OR 97302 « P.O.Box 12985 « Salem, OR 97309
(503) 363-9267 » TLX 510-599-0107 « FAX (503) 363-4613

COMMUNICATIONS TECHNOLOGY

Doug Burns
CALL 1-800-323-8166 ext. 2827
Ask for Chuck Chajet
Contact:
CAD Charles Wright
DRAFTING %)E ssg-bzram -
SERVICES, INC. Ashkum, 1. 60911

e Base Mapping ¢ As-Built Mapping
¢ Strand Mapping ¢ System Design
» Digitizing Services ¢ AutoCad Drafting

and a full line of Drafting Services

“‘Quality service for all your
cable drafting and design needs’’

SAVE YOUR
MONEY.

Lower your costs for programming, equipment,
and service through group purchasing. Join today

14809 West 95th St. Lenexa, KS 66215 913-599-5900
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Help wanted Leader in the placement of Cable Television Professionals
Call Toll Free 800-433-2160: In Texas call 817-599-7623: FAX 817-599-4483

VP of OPS-Corp level position

$60K base
GEN MGR-NE, $45K, heavy admin. skills

CORPORATE AD SALES TECH VGRS 350 houey ang wack.

round
ENGINEER RATL ?:ALES Mgr-NE, $50K base,
i i i strong CATV
IZP;:, Ms? is seeking an e"ff"e"ceﬂ AEGBALES MGRAA, $45K bass, CATV
3 G| SnBInCeY l°_ coor .lnale 12 technical background a must.
technical ad sales activities including MKTG MGR-upper MW, $32K base, need
maintenance standards, vendor rela- 00d coordinator.
tions, technical support, and LO/Pro- “:xf:.:‘i::z -5K. union & sales
duction, Requires solid technical CONST COOR-$30K, Mid-Atlantic, 42K

background, and excellent verbal and subs, rebuild, fiber a must.
written communication skills,

excellentbenefits package. Please write

INC., Human Resources, 9697 E.
Mineral Avenue, Englewood, CO

80112. EOE MF/H/V.

JONES
INTERNATIONAL™ 1TD.

¢

Equipment For Sale

INSTAL MGR-W, $35 + vehicle, prior
instal exp, bﬂwud aplus.
SVC MGR-MW _ $32K need blend of man-
nt and hands on

GR/TECH-SW, TX loc, $25K
CHIEF TECH-SE, $33K, fiber exp a
necessity.
CONST MGR-TX, $27K + vehicle, const
knowledge as well as tech skilis
MAINT TECH-S TX, $11/HR, sweep and
minor headend knowledge.
LINE TECH-$12/HR, NE, sweep a must
LINE TECH-NE, $12/HR, need seasoned
individual
SVC TECH-MW, $10/HR, NCTI courses a
must

We offer a competitive salary and an J’M VOUMG 8 Assoc’a TES

: . One Young Plaza 1235 Ranger Highway Weatherford, TX 76086
ety el N ES I TEREACLE Call for information about these and many other opportunities nationwide

MAIN LINE EQUIPMENT, INC.

National Distributor for
PATHMAKER — TEXSCAN

qu“pme“t Repair WE BUY: used Converters

B e 5 Used line gear
onverter Repair ) .
- Specializing in Jorrold Addrensable- All modsis WE SELL: Returbished Converters
« 10 years + experience servicing Jemmokd products Line Gear
. Ouali'v work-Reasonable-Friendly people WE REPAIR: Converters & Line Gear
1600 S. Noland Rd. #11 o
m?:psenwl o ' ao 64025 Distributor of Eagle Traps
/;p 1-800-466-2776 1-800-444-2288
W Fax 816-254.5782 FAX:310-715-6695

Los Angeles - Atlanta - Spokane

dB-tronics-:

For Your Equipment Needs Emergency Alert
AFFORDABLE, QUALITY REPAIRS:
We Are THE SA Addressable Systems
Converter Repair Experts!
8500's, 8550's, 8580's BY

« WE BUY & SELL EQUIPMENT:
SA PP 450MHZ LE's .............
SAFF450MHz TA's

e e o5 Idea/onics

SA PP 400MHz BRDGR
Hurry, Limited Quantity Available

Repair Credits Given For I 14 day delivery
Your Excess Equipment! | Compatible with all headends
FOR OTHER SPECIALS CALL: Affordable
SALES ; i
PRy sy A 24 & 88 Ct};g:;%gn};gﬂio available
CUSTOMER SERVICE
Phone: 1-800-356-2730 » FAX: 1-803-439-7518 Fax: (701) 786-4294

get converted!
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© CATV DATA LINK ©
$$ Inventory Liquidators $$
«1!! WANTS !i#
Your excess and obsolete equipment
Amplifiers, Converters, Passives or 72?7

IN STOCK REFURBISHED GUARANTEED SPECIALS:
JERROLD JLE-300-2W WITH NEW HOUSINGS  $90.00
JERROLD JLE-400-2W WITH NEW HOUSINGS  $100.00
JERROLD JLE-450-2W WITH NEW HOUSINGS ~ $120.00

MAGNAVOX TRUNK STATIONS 5T300 $350.00
MAGNAVOX LINE EXTENDERS 300MHZ $100.00
S/A 400MHZ TRUNK STATION WITH BRIDGER $450.00

S/A 8556-005 ENCODERS SHX)
S/A 8510 CONVERTER W.

™(619)757-3008, FAX (619)757-4048

ADDRESSABLE
CONVERTERS
FROM
$11.95

IN STOCK:

FULLY REMANUFACTURED -
90 DAY WARRANTY

List your equipment

for sale with us — computerized
Inventory Locater system —

CONTEC

INTERNATIONAL

800-382-2723




W A NT ED
Dead or Alive!

Vision Electronics, Ltd.

'79 Dodge Bucket truck with Baker
Albany, NY

Elbow Boom. Truck now is in use

and in good shape. Quality Jerrold Addressable
. ] USED LINE GEAR Converter Repair
Call Flight System Cablevision taps , line extenders + trunk stations Flat Rate
(717) 697-1111 splitters and set top converters
CONTACT GREG HANSMANN (51 8) 462-6392

Hero Communications
305-887-3203 - (fax) 305-885-8532

AERIAL BUCKET TRUCKS

Large selection geared for CATV

STANDARD TRUCK &
EQUIPMENT CO., INC. /4M'( ANTHONY'S
1155 Hill St. S.E. i MANUFACTURING SERVICE

Test Equipment
Wavetek, HP, Tektronix and more. Guaran-
teed to meet or exceed manufacturing
specs. 90 day warranty. Wavetek SAM |
$895.00, Comsonics Window $1995.00,

Atlanta, GA 30315

Phone: 1-800-241-9357 PLOW BLADES

Tektronix 7L12 Spectrum Analyzer

BUCKET TRUCKS Irrigation/Wire/Combination $5995.00, HP 435/8481a Power Meter
ao?' Any_;:a;xnﬂ:or Aly/Apgacation) Y $1295.00. Wavetek 450Mhz bench sweep
Lot $3495.00, Wavetek 1855/1865 sweep
ICE KRACKERS. INC (119) 475-PLgV:)(';:69) > @& ﬁ $4495.00 and much more.Consignment
E . .0. Box 17701 SRS sales available. “WE BUY AND SELL"
’ Colorado Springs, GO 80635 PTL Cable Service 1-407-747-3647

Inexpensive per-
manent protec-
tion of guy wire

anchor hardware Great Lakes Cable TV
from guy wire ice H

slides. Average serV|ces! |nc'

cost $400. for 400-foot tower. ICE We Buy & Sell
KRACKERS sized by guy wire diame- Quality used & Surplus Line AMPS

COAST CATYV

WE BUY & SELL
¥l NEW - USED - EXCESS

ter. All sizes available. & Headend Equipment IN STOCK
U.S. PATENT #4435931. : ' SA, Jerrold, Magnavox, PathMaker
273 Circle Drive, Springfield, IL 62703 Great Prices! 300,330,400 MHZ
(800) 747-8921 or at WSSU-FM 24030 Roosevelt Road Call Nick Meko

South Bend, IN 46614
TOLL FREE 1-800-383-8046

(217) 786-651 6. 714-272-2360 Fax 714-272-3032

219-234-8662 FAX 219-232-1562

LIQUIDATION SALE
il g oy CONSISTENT AUDIO LOUDNESS, LESS THAN $200 PER. CH.*
WANTED NEEDS NO NEW RACK SPACE, INSTALLS INSTANTLY!
Jerrold DRX-3-DIC XL90 AUDIO CONTROLLER SETS TRUE AUDIO LOUDNESS TO WITHIN 0.5 DB, CHANNEL TO CHANNEL, EVEN
SA 8550 & 8580 WHEN THE INPUT VARIES 30 DB. THIS MODULAR PRODUCT MOUNTS IN SECONDS TO THE BACK OF ANY CHANNEL
MODULATOR - ELIMINATES HEAD END REWIRING AND NEW RACK SPACE. EACH XL90 IS SELF-CONTAINED. BUILT
CABLE EQUIPMENT IN CALIBRATOR LETS YOU SET UP IN LESS THAN A MINUTE/CHANNEL. RMS BASED CONTROLLER ADJUSTS LOUDNESS
INAUDIBLY - WITHOUT ARTIFACTS. SPECS INCLUDE 0.03% THD AND -85 DB $/N. WILL NOT DEGRADE DESIRABLE AUDIO
BROKERAGE CO. DYNAMICS, MEASURES 5.7°'WX 1°H X 3 2'D. OPERATES FROM +/-18VDC. "UNDER $200 IN SMALL QTYS. FORMORE INFO
81 8_7%_3724 CALL: MATREX INDUSTRIES. 702-737-5420 OR FAX TO 702-735-8092. 3 YEAR WARRANTY. 30 DAY TRIAL
FAX 818-709-7565

Professional Services

SubTRACKER
CATV BILLING SYSTEM
WE NEED SURPLUS YOUR PEOPLE ARE YOUR
NEW & USED yooms,  BEST ADVERTISEMENT Statements, Database,
c T Headend iy 2 Professionals look Reports, IBM Compati-
onnectors, Taps, Headend, ?,’ rofessional. . ble, Low Cost, Fast.
Line Gear, misc. ; F Ideal for small to

Buy or Lease (PR, medium systems.

TM BROKERS MAGSON UNIFORM LAN and Multi Town Capability.
279 New Britian Road
Phone/FAX (208) 687-2289 «Z e Kensington, CT 06037 Canergy Cable Software
Phone/FAX (208) 687-2872 1-800-877-4422 403-354-2510 or Fax 403-354-8780
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THO WAJOR PLUSES [N TECHNICAL TRAINING!

S[:TE—® now offers two exciting video packages from important technical
o g events at special discount prices for a limited time only!

Television Engineers

FIBER OPTICS PLUS '93 Video Pockage

The smash hit conference, complete on four two-hour videotapes,
plus the 258-page proceedings manual!

TOPICS COVERED: TEMAT IO

The Operational Impact of Fiber Optics ONLY $250
New Developments in Fiber Technology || SAVE OVER $160
New Applications for Fiber Optics || If purchased separately: $415

Emerging Technologies

CABLE-TEC EXPO™’91 ‘

Video Package

T-1098 OSHA Regulation: Safety in the Workplace
T-1099 Satellite Proof-of-Performance Measurements
T-1100 Painless Technical Speaking
T-1101 Practical Technical Calculations Made Easy
T-1102 Tap to TV: Strengthening the Weakest Link
T-1103 Fiber Optic Trunk Restoration
T-1104 CLI Ninjas ll: The Sequel
T-1105 A Look Back—The Birth of Broadband Communications

SPECIAL PRICE: T-1106 Exploring Fiber Optic Architectures
T-1107 Interdiction and Other Signal Security Techniques

ONLY $350
T-1108 A Look Ahead—The Future of Broadband Communications

(SAVE $200)! The Funre
. S0 INCludes:
If purchased separately: $550 .. .o\ b oadings Manual  *SCTE Expo ‘91 Lapel Pin  *SCTE Expo ‘91 Pen

TO ORDER: All orders must be prepaid. Shipping and handling costs are included in the Continental U.S. All prices
are in U.S. dollars. SCTE accepts MasterCard and Visa. NO CASH REFUNDS. Please allow two weeks for delivery. 4

FIBER OPTICS PLUS '92 PACKAGE

669 Exton Commons #_ setsat $250.00 each=$
Exton, PA 19341 #__ setsat $300.00each=$

Ship To: (Name) CABLE-TEC EXPO '91 PACKAGE
Address: # sets at $350.00 each = §
# sets at $420.00 each=$

A check or money order for the appropriate amount shown above and
made payable to the Society of Cable Television Engineers is attached.

3

(member price)
(non-member price)

Mail To: SCTF ) ® SCTE

(member price)
(non-member price)

Street address for UPS delivery - NO P.O. BOXES:
I wish to pay by credit card. ([ Master Card  Q VISA
Account Number: Card Expires: /
Phone #: ( ) Date: _ Signature:
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May

June

July

August/
September

INTERNATIONAL

CABLE

The only cable TV magazine sent by expedited mail, reaching the largest number of decision
makers throughout the world ... more than 10,000! Bonus trade show distribution at 16

February 14 Cable & Satellite 92

March 13

April 15

May 15

June 15

London

Cable '92, The National Show
Dallas, USA (NCTA)

Canadian Cablexpo
(Canadian CATV Association)
Vancouver, B.C.

(SCTE) Cable-Tec Expo '92
San Antonio, Texas, USA

IBC (International
Broadcasting Convention)
Amsterdam, The Netherlands

C.AN.ITE.C
(Mexico National Convention)

Broadcast ‘92, Tel Aviv, Israel

Taipei Satellite & CATV '92
Taipei, Taiwan

international CATV exhibitions on five different continents.

CTA Cable Convention 92
London

October  August 14

November September 15 CATV 92, Tokyo
(Japan CATV Association)

Jornadas y Exposicion,
Buenos Aires, Argentina
(Argentine CATV Chamber)

The Western Cable Show
Anaheim, California, USA

December October 15
*Exhibition dates, locations and distributions are subject to
change

Contact Bill Parker, associate publisher; or your account
executive: Barbara Bellomo, Linda Sommer or Patty Linster at:

50 South Steele Street, Suite 500
Denver, Colorado, USA 80209
Fax: (303) 355-2144

Telephone: (303) 355-2101
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CT's LAB REPORT [{IHTHITHTHITHTETHTETHTTHTTHTT

Behind the scenes in the lab

By Ron Hranac
Senior Technical Editor

t's hard to believe that this column now is almost two

years old. We introduced “CT's Lab Report” in the April
1990 issue of Communications Technology with a review of
Tektronix’s inexpensive TSG-100 video signal generator.
Since that time we've evaluated a variety of CATV products,
from coaxial cable to headend processors and most of
what's in between. When | first suggested doing lab testing
for the readers of CT, the idea raised an eyebrow or two. In
general, though, it has been well-received.

| thought I'd do something a little different this time and
give you an overview of the type of test equipment that we
use to evaluate various products, as well as take a look
ahead at what you can expect to see over the next few
months.

Most of the product evaluations are done in Jones Inter-
cable’s corporate engineering lab. It's well-equipped with
test instruments normally found only at a manufacturer’s fa-
cility, and is located in the Denver, Colo., area, which is con-
venient for us. In a few cases I've performed some of the
evaluations in other labs that had certain specialized test
equipment not available in the Jones lab. Some of the
equipment used in an evaluation environment will be famil-
iar to you, but much of it is not normally found in a typical
cable system.

Baseband measurements

Accurate and repeatable tests require automated mea-
surements. Thanks to the advent of microprocessor-con-
trolled equipment, it's now possible to quickly perform com-
plex measurements that used to take several hours on man-
ually operated equipment. For example, if you've ever mea-
sured video distortions on a vectorscope and waveform
monitor, you know what | mean.

In nearly every case we use a Tektronix VM-700 auto-
matic video measurement system for baseband video mea-
surements. This instrument combines the functions of a
waveform monitor, vectorscope and noise measurement
test set. There is not too much in the video domain that
can't be measured with the VM-700, and it's usually as easy
as pressing one or two buttons. This luxury doesn’t come
cheap, though. A VM-700 will set you back around $20,000.

To provide high-quality video test signals, the lab has a
Tektronix 1900 digital video signal generator. The 1900 has
its various test patterns stored as 10-bit digital “words” that
are converted to their analog counterpart for use. This re-
sults in extremely precise waveforms.

When performing baseband measurements on an RF
signal — for example, a headend modulator's output — that
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signal must be converted from RF to baseband before the
measurements can be made. This requires the use of a
precision demodulator that won't introduce significant dis-
tortions of its own into the signal. We have two choices in
the lab for this: a Tektronix 1450-1 and a Rohde & Schwarz
EMFT demod. Both are frequency-agile, although the Tek
tunes only to 300 MHz. Either of these can be considered
essentially transparent to the signal, since they are both
lab-grade instruments.

While we haven't yet tested any BTSC encoders for this
column, the lab is equipped with a Modulation Sciences
SRD-1 reference BTSC decoder. Like the demodulators, it
is for the most part transparent to the signal being mea-
sured. Although the SRD-1 is a mature design, it still is con-
sidered by many to be a good reference instrument.

To simplify baseband audio tests such as signal-to-noise,
frequency response, separation and THD, an automatic
audio measurement system from Sound Technology is
used. Certain tests are done using a Dorrough 40A loud-
ness monitor.

RF measurements

Evaluating performance at RF requires more than the
usual signal level meter (especially since we could be test-
ing the SLM). Hewlett-Packard HP8558B and HP8590A,
and Tektronix 7L14 spectrum analyzers are available, de-
pending on the requirement. For extremely accurate un-
modulated carrier amplitude measurements, a Hewlett-
Packard HP435B power meter is used. Since this is a 50
ohm instrument, a precision H-P minimum loss pad con-
verts between 50 and 75 ohms (it works both ways).

For accurate frequency measurements, a Philips PM
6676 counter is used. This particular one includes Philips’
option 05, featuring a time base stability of about 5 parts in
10-10. Even though the counter is completely solid-state, its
rated specifications are valid only after it has warmed up for
48 hours. This provides accuracy that is about two notches
shy of a rubidium-based counter.

One of the toughest things to measure accurately is am-
plifier noise figure. For this we use a Hewlett-Packard
HP8970B noise figure meter. It, too, is a 50 ohm instrument,
requiring the careful use of appropriate impedance match-
ing devices and very high-quality connectors and cables to
provide good performance with 75 ohm equipment.

A favorite of mine is the Hewlett-Packard HP8753B net-
work analyzer and companion 75 ohm S-parameter test set.
This combination is a very fancy — and expensive — 300
kHz to 2 GHz bench sweep! Not only can it measure (auto-
matically) such things as gain, loss, bandwidth, impedance,
return loss, group delay and phase, it also includes an RF
time domain reflectometer function as well as something
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called a time domain transmisometer. This particular net-
work analyzer can use its control software to calibrate out
the effects of cables and adapters, literally moving the mea-
surement reference plane right to the device under test. The
HP8753B is probably the most sophisticated instrument in
the lab.

For amplifier distortion measurements, a Matrix 750 MHz
110-channel multiple carrier generator (sometimes referred
to as a "Dix-Hill") and its companion R75 signal analyzer are
used for CTB, CSO, C/N and XMOD. This is the same type
of equipment that the major CATV electronics manufactur-
ers use to characterize the performance of their actives.

The lab’'s RF measurement capabilities extend up into
the microwave region as well. A complete Harris satellite
link simulator is used for receiver testing. It includes the
8012 combination 70 MHz FM modulator/exciter and 6 GHz
upconverter, along with the Harris 2110 loop test translator.
This setup allows evaluations of satellite receivers under
controlled conditions using reference test signal sources
(such as the Tektronix 1900) to avoid the uncertainties that
occur when trying to use live satellite programming for re-
ceiver evaluations.

RF shielding measurements are done in a custom-built
untuned RFI chamber. The special post-amplifier used with
the chamber limits measurement bandwidth to 450 MHz,
but the combination has a noise floor over that frequency
range that is 130 dB down. The chamber is often used in
conjunction with the network analyzer.

Odds & ends
A recent addition to the lab is an Associated Environ-
mental Systems Model SK-3105/8 temperature chamber.

This allows controlled measurements of device performance
over some incredible temperature ranges. (Expect to see fu-
ture evaluations of certain products that have been cycled
through the temperature chamber.}

Of course, a modern lab wouldn’t be complete without
fiber-optic test equipment. Hewlett-Packard's HP8153A
lightwave multimeter (combination dual-laser source and
power sensor) is available for accurate optical power mea-
surements. In the past, we've also used an HP8152A opti-
cal average power meter and its companion instruments for
product testing.

There is a variety of other less specialized equipment
such as RMS AC power and voltmeters, a power supply
load simulator, and the usual oscilloscopes, bench power
supplies, etc. For certain types of tests such as ozone sus-
ceptibility and corrosion testing, products are sent to outside
facilities.

Access to this lab (and occasionally others) has provided
CT an opportunity to share with you the evaluations of prod-
ucts that you may not otherwise have the ability or time to
test. During the next few months we plan to take a look at
products such as ComSonics’ new WindowLite hand-held
SLM, CalLan's STAR 2010 signal level measurement sys-
tem, Trilithic's power interference locator system, Riser
Bond's CATV time domain reflectometer, and a new IRD re-
ceiver from DX Communications. I'll still occasionally pre-
sent a review of current technical publications, too. (Mc-
Graw-Hill's Cable Television Technology & Operations by
Eugene Bartlett is now in my briefcase.) Planned but not yet
scheduled are some of the new 1 GHz line passives that
have just been introduced, and possibly some of the 150-
channel active equipment. CT
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Now we’re

on a whole new

W SAWTRE -

Formerly Cable TV Services

LT
LUL

Nationwide Lab
1-800-749-5452

See us at the Texas Show, Booth 256. Reader Service Number 53
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The following videotapes are currently
available by mail order through the So-
ciety of Cable Television Engineers.
Prices listed are for SCTE members;
non-members must add 20 percent
when ordering.

@ Cable Preparation and Connector
Installation — This three-part presenta-
tion, produced by Augat/LRC Electron-
ics, discusses recommended practices

for preparing the ends of coax and
proper methods for the installation of
cable connectors. (30 min.) Order #T-
1028, $35.

= Video and Audio Signals and Sys-
tems (BCT/E Review Course) — Cate-
gory |l Curriculum Committee Chair-
man Paul Beeman presents this
overview of Category Il of the Broad-
band Communications Technician/En-
gineer Certification Program. Emphasis

6 REASONS
WHY CABLEMATIC
IS THE BEST GRIMP TOOL
FOR YOU.

2. High-strength steel frame

1. Clearly visible
hex sizes

5. Heat-treated
pins for max
strength

4, Precision
hex crimping

6. Quick, precise, easy
star wheel adjustment

Cablematic

Division of Ripley Company, Inc., 46 Nooks Hill Road, Cromwell, CT 06416
(203) 635-2200

Connect with the tool that
lasts. Cablematic quality
means a lifetime of service.

1-800-528-8665

3. Dipped-on
full cushion
plastic handles

FAX (203) 635-3631

Reader Service Number 59
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is placed on audio and video terminolo-
gy, plus test and measurement proce-
dures. From Cable-Tec Expo '86. (1-
1/2 hrs.) T-1029, $55. Bl

Note: The appearance of the symbol
B- indicates a videotape relating to a
certain Category (noted by Roman nu-
merals I-VIl) of the BCT/E Certification
Program. These tapes have been dis-
counted to aid candidates for certifica-
tion in their studies.

All SCTE videotapes are in color
and are available in the 1/2-inch VHS
format only. Videotapes are available in
stock and will be delivered approxi-
mately three weeks after receipt of
order with full payment.

Shipping: Videotapes are shipped
UPS. No post office 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 book or videotape. Or-
ders to Europe, Africa, Asia or South
America: SCTE will invoice the recipi-
ent for additional air or surface ship-
ping charges (please specify). “Rush”
orders: A $15 surcharge will be collect-
ed on all such orders. The surcharge
and air shipping cost can be charged to
a Visa or MasterCard.

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 complete listing of SCTE publica-
tions and videotapes appears in this
month’s edition of the SCTE newslet-
ter, “Interval.”
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2: SCTE Satellite Tele-Semi-
nar Program. To air from 1 to
2 p.m. ET on Transponder 6
of Galaxy 1. Contact (215)
363-6888.

2-6: ONI Fiberworks '92
seminar, ONI Training and
Product Development Cen-
ter, Englewood, Colo. Con-
tact Ray Reynard (800)
FIBER ME.

6-7: SCTE West Virginia
Mountaineer Meeting
Group, installer certification
exams (March 6) and BCTE
exams (March 7) to be ad-
ministered, ATC Training
Center, Charleston, W.V.
Contact Ken Gabehart,
(304) 965-7026.

10: SCTE Cascade Range
Chapter seminar. Contact
Cynthia Stokes, (503) 230-
2099.

10: SCTE Central lllinois
Chapter seminar, FCC-CLI,
Holiday Inn, Brandywine, Ill.
Contact John Heck, (309)
353-8777.

10: SCTE Desert Chapter,
BCT/E exams to be adminis-
tered. Contact Chris Middle-
ton, (619) 340-1312, ext. 258.
10: SCTE New York Chap-
ter seminar, alternate ac-
cess, Time Warner, Flush-
ing, N.Y. Contact Richard
Fevola, (516) 678-7200.

10: Scientific-Atlanta semi-
nar (part 1), headend and
earth station systems, Air-
port Holiday Inn, Pittsburgh.
Contact Dan Pruitt, (404)
903-5183.

11: SCTE Oklahoma Chap-
ter seminar. Contact Arturo
Amaton, (405) 353-2250.
11: SCTE Oahu Meeting
Group seminar, signal level
meters, headend switching
and swept frequency analy-
sis, Kahikapu, Honolulu.
Contact Michael Goodish,
(800) 836-2888.

11: Scientific-Atlanta semi-
nar (part 2), distribution sys-
tems, Airport Holiday Inn,
Pittsburgh. Contact Dan
Pruitt (404) 903-5183.

12: SCTE Penn-Ohio

Chapter seminar on mainte-
nance and construction
standards, Sheraton Hotel,
Warrendale, Pa. Contact
Bernie Czarnecki, (814) 838-
1466.

12: SCTE Wheat State
Chapter seminar, FCC rules
and regulations and system
standards, Holiday Inn, Sali-
na, Kan. Contact Mark Wil-
son, (316) 262-4270.

12: Scientific-Atlanta semi-
nar (part 3), fiber-optic sys-
tems, Airport Holiday Inn,
Pittsburgh. Contact Dan
Pruitt, (404) 903-5183.
12-13: SCTE Dakota Terri-
tories Chapter consecutive
seminars, Ramkota Inn in
Pierre, S.D. (March 12),
Radisson Inn in Bismarck,
N.D. (March 13), FCC tech-
nical performance standards
and testing. Contact Kent
Binkerd, (605) 339-3339.

14: SCTE Chaparral Chap-
ter seminar on fiber funda-
mentals and BCT/E Catego-
ry Ill, “Transportation Sys-
tems”, Albuquerque, N.M.
Contact Joe Roney, (505)
761-6224.

14: SCTE Wyoming Chap-
ter, Casper, Wyo. Contact
Stan Olson Sr., (307) 347-
3244,

15-16: SCTE Old Dominion
Chapter second annual ven-
dor show and training ses-
sions, Holiday Inn, Rich-
mond, Va. Contact Margaret
Davison, (703) 248-3400.
16-18: North Central Cable
Television Association
trade show and convention,
Hyatt Regency Hotel, Min-
neapolis. Contact (612) 641-
0268.

16-20: ONI Fiberworks '92
seminar, ONI Training and
Product Development Cen-
ter, Englewood, Colo. Con-
tact Ray Reynard, (800)
FIBER ME.

17: SCTE North Country
Chapter seminar (in con-
junction with North Cen-
tral Show), Hyatt Regen-
cy Hotel, St. Paul, Minn.
Contact Bill Davis, (612)

Planning ahead
May 3-6: National Show,
Dallas. Contact (202) 775-
3550.

June 14-17: SCTE Cable-
Tec Expo, San Antonio,
Texas. Contact (215) 363-
6888.

Sept. 8-10 (tentative):
Eastern Cable Show, At-
lanta. Contact (404) 252-
2454,

Oct. 13-14: Atlantic Cable
Show, Atlantic City, N.J.
Contact (609) 848-1000.

646-8755.

18: SCTE Appalachian
Mid-Atlantic Chapter semi-
nar, digital and analog fiber,
and BCT/E exams to be ad-
ministered, Holiday Inn,
Chambersburg, Pa. Contact
Richard Ginter, (814) 672-
5393.

18: SCTE Bluegrass Chap-
ter seminar, BCT/E Catego-

ry Ill, “Transportation Sys-
tems.” Contact Liz Robin-
son, (606) 299-6288.

18: SCTE Central Califor-
nia Chapter seminar, data
networking, Almond Tree
Inn, Turlock, Calif. Contact
Deborah Abate, (408) 578-
1790.

18: SCTE Dixie Chapter,
Montgomery, Ala. Contact
Scott Peden, (904) 968-
6959.

18: SCTE Golden Gate
Chapter seminar. Contact
Mark Harrigan, (415) 358-
6950.

18: SCTE Michiana Chap-
ter, Turners American,
South Bend, Ind. Contact
Russ Stickney, (219) 259-
8015.

18: SCTE Snake River
Chapter seminar on CATV
system design and power-
ing, Weston Plaza, Twin
Falls, ldaho. Contact Ron
Kline, (208) 376-0230.

Cable Mapping
Made Easy

CABLE CONSTRUCTORS, INC.

STRAND MAPPING AND DESIGN
1-800-338-9299

MEMBER SCTE
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PRESIDENT’S MESSAGE![THTTTTTTTTTT

SCTE

By Wendell Woody

President, Society of Cable Television Engineers

I n the year of 1836 there was no es-
caping from the Alamo and on March
6 the Mexican army stormed it, killing
all the defenders. Davey Crockett,
using his rifle as a club, fell to the at-
tackers.

Now, escaping to the Alamo 156
years later, Davey Willis, Davey Fel-
lows, Davey Spallinger, Davey Robin-
son and Davey Franklin also will fall
into the active lines. Using their SCTE
(club) membership cards, they will fall
in line and rifle their way into the open-
ing session of the annual SCTE Engi-
neering Conference on June 14, 1992.
At that time, they will face Antonio,
Fernando and Lopez with armies of
Mexican CATV technicians and engi-
neers who also will be seeking to
share in this excellent training.

We extend a most hearty special
welcome “con mucho gusto” to all
Mexican CATV technicians and engi-
neers who plan to attend this year’'s
Cable-Tec Expo and Engineering Con-
ference in San Antonio, Texas. This
special welcome includes all countries
in Central America as well as South
America. Many of you have joined our
Society and are striving to organize
something local in your area. Attending
our expo gives you the greatest and
fastest exposure to our Society. If re-
quested, we could hold an Espaiiol
meeting during the expo. Last year we
met with a group of Japanese expo at-
tendees and, with the assistance of
their interpreter, shared a good meet-
ing.

The number of international mem-
bers joining our Society continues to
grow. These members support our So-
ciety by attending our fiber-optic semi-
nar and the Cable-Tec Expo as well as
by purchasing SCTE training materials.
Our Canadian neighbors certainly ac-
count for a large segment of this
group. We appreciate our members
from all over the world including those
from: Argentina, Australia, Belgium,
Brazil, Canada, Caribbean Islands,
Chile, Costa Rica, Denmark, England,
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Finland, France, Guam, Guatemala,
Hong Kong, Ireland, Israel, Italy,
Japan, Mexico, New Zealand, Norway,
Paraguay, Puerto Rico, Scotland,
Spain, Switzerland, Taiwan, and more.

Election deadline

The final day for SCTE voting is ap-
proaching. To vote in the 1992 national
SCTE election, your ballot (in the spe-
cially provided envelope) must be post-
marked no later than March 15, 1992.
Every national member is eligible to
vote for the at-large director and the
referendum item. Those members in
Regions 3, 4, 5, 7, 8, 10 and 12 also
have their respective regional director
vote to cast.

Happy birthday

The monthly membership newsletter
of the Society, Interval, just started its
second year in January as a separate
publication (from Communications
Technology) mailed only to national
members. The January 1991 issue was
8 pages; the year ended with the De-
cember issue’s having 12 pages. The
January 1992 Interval kicked off the
year with 16 pages (which will be the
minimum for the year).

A “job well done” acknowledgment
is due to Howard Whitman, the editor
of Interval. He has not only developed
great content for the publication but
has continued to expand its size at the
same time. We also thank Paul Levine
for publishing expanded SCTE pages
within his CT magazine, as part of the
contract as the official trade journal of
the Society.

Senior membership

With a special “thank you” for a su-
perbly revised program, we acknowl-
edge the Senior Member Subcommit-
tee: Ron Hranac, Dan Pike, Fred
Rogers and Dave Willis. They recently
completed a review of the require-
ments for SCTE senior member grade.
A number of changes to the Society’s
policies and procedures were recom-
mended to and subsequently approved
by the board of directors.

Senior member is the highest mem-

escaping to the Alamo

ber grade in SCTE for which applica-
tion may be made. This level of mem-
bership recognizes an individual's se-
niority in the industry, in addition to pro-
fessionalism, significant performance
and technical competence. If you are
eligible but are not yet a senior mem-
ber, we encourage you to consider ap-
plying for an upgrade. You also may
nominate another person who you
know is a potential candidate for eleva-
tion. We hope to have a group to ele-
vate at the Cable-Tec Expo.

Meeting the members

| was very pleased to see the large
attendance at the Ohio Chapter meet-
ing in Columbus along with a good pro-
gram including Broadband Communi-
cations Technician/Engineer testing.
Chapter officers present were: Jon
Ludi, Jim Brown, Gil Nichols, Jon
Schatz, Frank Adams and Bill Ricker.
From the New York City Chapter was
guest speaker, Richard Pfister.

The Dakota Territories Chapter com-
bined its Bismarck, N.D., and Pierre,
S.D., meetings for a joint annual meet-
ing held in Aberdeen, S.D., recently.
This chapter always has long distance
attendees. Officers present were: Tony
Gauer, A.J. Van de Kamp, Tom Heir,
Kent Binkerd, Pete Ehresman, Jay
Chapman, Larry Dodd, Tim Holdahl
and Bob Spilde. Their regional director,
Rich Henkemeyer, also was present
along with Steven Baker from the North
Country Chapter in Minneapolis. €T
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THE £ OF SUBSCRIBER SATISFACTION
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(AutomATED REMOTE TESTING)

FUNCTION SELECTORS
Easy On-Screen
Menu Access

PEAK TO VALLEY
Measured For Entire
Channel Spectrum

Systen Resporse

Level Reading (Dir)

SITETITLE
DATE, TIME
TYPE MEASUREMEN y
ForEasoyFnefer:r:ie ENT ke AND TEMPERATURE
0 dBau Recorded For All
Measurements

dBnV

dBnV
RANGE SELECTION
Programmable Scaling Feature -5 dBal
For Amplitude And Bandwidth

CHANNEL SELECTION
|| | I individual Channel
-10 apmv| I |} | W Scrolling Capability

1S dBmV

-20 ABn

REFERENCE INDEX
Displays Numeric
Measurement Selection

CHANNEL ASSIGNMENTS
Customized For Your System

We could take the time to tell you about the display you see above, but a picture is worth a thousand
words and we'll let it speak for itself. This computerized test was performed automatically, late in the
day, so the measurement was documented and stored to be viewed at a more convenient time.

This is just one of a number of tests Cheetah™ performs.

ART is a perfect tool for pinpointing developing trends and targeting problem areas. System quality
control and maintenance programs are a direct spin-off from ART documented reports. Call today to
learn all about other subscriber saving programs Cheetah™ has to offer!

P WE MEASURE THE BEST!"
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SUPERIOR ELECTRONICS GROUP, INC.
2237 Industrial Boulevard, Sarasota, Florida 34234
Telephone (813) 351-6700 ¢ Fax (813) 351-9193

See us at the Texas Show, Booth 540. Reader Service Number 56



Why have cable system operators
ordered over 63 million EZF Connectors?
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osts and Improved Gustomer Satisfaction
In both new builds and rebuilds, users of the EZF con-
nector system are experiencing a dramatic reduction

* Immediate inspection for proper installation by
installers and QC inspectors.

in drop related service calls. RF leak-
age trouble calls resulting from
improper connector installation and
corrosion are no longer the single
most problem in a CATV system when
the EZF connector system is used.

PROVEN: Fewer problems occur
during installation

* One color-coded connector for
each cable size minimizes connector
selection problems.

¢ The cable is prepared for installation
the same way every time with the EZF
cable preparation tool.

¢ Only a 7/16 inch wrench is needed
for installation. )

e Cassette packaging facilitates
proper installation and reduces con-
nector loss.

3
.
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PROVEN: Fewer problems occur
during service life

¢ A circumferential, environmental
seal is automatically made at the con-
nector/cable interface during instal-
lation.

* The EZF sealing sleeve supplied
with the connector prevents moisture
penetration at the connector/port
interface.

* Material compatibility and corrosion
resistance are ensured by specially
selected and tested materials and
platings.

¢ Rugged connector design and con-
sistent installation quality contribute to
reduced RF leakage and reliable per-
formance.

Atlanta, Georgia

(404) 840-7901 « (800) 242-1181
Anaheim, California

(714) 779-0500 * (800) 854-0443
Chicago, lllinois

(708) 350-7788 * (800) 544-5368

Raychem + ANIXTER

Cleveland, Ohio

(216) 526-0919 * (800) 321-8068
Dallas, Texas

(214) 446-CATV ° (800) 231-5006
Denver, Colorado

(303) 740-8949 » (800) 841-1531

Iron Mountain, Michigan

(906) 774-4111 « (800) 624-8358
Montreal, Quebec

(541) 636-1421 + (800) 561-9710
Seattle, Washington

(206) 838-9552 « (800) 438-9290

See us at the Texas Show, Booth 339. Reader Service Number 57

Toronto, Ontario
(416) 507-6226 * (800) 665-1482

Vancouver, British Columbia
(604) 276-0366 * (800) 663-7995

Wharton, New Jersey
(201) 328-0980 » (800) 631-9603
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