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Prepare to have your
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Look'To Sencore/AAVS For All
Your Video Testing Needs.
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Sencore/AAVS has the instrument to make your video troubleshooting journey easier and faster than ever before. Whether you're
working with analog, CCIR601 composite or serial digital, or MPEG-2 compressed digital video — we offer unique and specialized
instruments with exclusive tests and analyzing capabilities that will simplify your life — and ultimately make your customers happier.
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Multiple
POWER GRIDS
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Alpha’s Grid Transfer
Switch provides dual
utility connection and automatic transfer
between primary and secondary utility grids.
The GTS works with Alpha's Genasys™ Power Node Systems by accessing the

CPS-1 2.7kW

overlapping power grids that cover many cities to provide another cost-effective
source of backup power. Used with standby batteries and engine generators, the
GTS provides ultimate reliability with up to four independent sources of

input power.

Alpha's full line of broadband power solutions - available from 1350 to 8000
watts - provide centralized node powering for enhanced revenue-generating and

critical lifeline services. Flexible configurations include low-profile and minimum

footprint designs, co-location of the fiber and power node and fully integrated

engine generators. Investigate the [Power] of Alpha @ 800-421-8089

ALPHAITECHNOLOGIES 3767 atpha Way Bellingham, WA 98226 Tel: 360-647-2360 Fax: 360-671-4936 Web: www.alpha.com
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Patent Pending

The Only Tag Marketed
By The Manufacturer

The Multilink MULTITAG was
designed with the operator’s
problems and needs in mind.
Patent pending design that
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Back to the future

o question about it. I have
now seen too many
changes taking us back to
where we used to be. I
had plenty of time to roam the Na-
tional Show 97 convention floor in
New Orleans back in March. And
what I saw was equipment and
ideas from the old days. Here are a
few examples.

Addressable taps

I remember Ameco and a num-
ber of other companies introduc-
ing addressable taps almost 20
years ago. Now, with engineering
strenthening their return paths
for data and telephony, address-
able taps begins to make sense.
One of the big reasons address-
ability wouldn’t work back then
was downstream and upstream
egress/ingress. Cumulative leak-
age index (CLI) programs began
the improvement in system leak-
age and then added attention
needed for networking completed
the improvement. There will prob-
ably be a lot of addressable taps
sold over the next few years.

Interdiction

Even heavier emphasis seems
to be on interdiction equipment.
Since full-service networks may
require switching and filtering at
the side of the residences or busi-
nesses, addition of interdiction is
a natural. I found the addressable
tap suppliers to also be marketing
interdiction and it will be inter-
esting to see which method of ser-
vice will take the lead.

Whether it’s addressable taps,
interdiction, or a new form of
service menu from the network
operations center (NOC) comput-
ers, cable will begin to depend
on electronic instructions instead
of expensive truck-rolls. A recent
study showed each roll of a truck
with one technician costs about
$75. With addressability or inter-
diction, many service calls can
be handled electronically. And our

image will
be greatly
enhanced
when the
customer no
longer has
to stay home
waiting for
the install
or disconnect
to be made.

The T word

I actually expected addressabil-
ity and interdiction to pop back
up. But guess what I heard at this
show that just blew me away! I at-
tended many of the presentations
by the “Big Four.” And they are
beginning to use the “T” word.
“Turnkey,” that is. I have spoken
to industry people about this very
thing during this past year. It
makes sense to me but from their
reactions, I didn’t think they
thought turnkeys would ever be
possible again. I think it’s full-ser-
vice marketing for the vendors of
full-service network equipment to
provide some turnkey service. And
I don’t just mean supplying all of
the gear. I mean supplying financ-
ing for the projects.

When cable TV was growing in
the ’50s, ’60s and ’70s, most cable
systems were built with turnkey
financing. Turnkeys stopped in
the early '70s because the cost of
money went out of sight. I think
our little system in Creston, IA
(now owned by TCI) was the last
system turnkeyed. But now that
digital is being introduced, some
companies are willing to discuss
turnkeys again. Perhaps that’s the
way to get the industry really
going into full-service networks
with digital signals as part of the
package. I believe companies who
promote such service will control
the leading share of sales as we
roll toward 2000.

Rex Porter
Editor
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Not just the connector. Not just the
interface. Not just the cable. The final
stretch of your network depends on a
unified, engineered drop system that
performs to a higher standard. Our
Integrated Drop System gives you a
quality-assured solution for today’s
demanding consumer market. Where

service is everything.

Safisfaction is always in sfock.

TeleWire surpiy

AN ANTEC COMPANY

1-888-353-9473
http://1elewiresupply.com
Call for your free Product Catalog
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48 Hour Turnaround

Top quality cable assemblies and components

¢ FC, ST, SC, DIN, AVIM, E2000 680 Series
Return Loss
* PC, Super PC, Ultra PC, 8 "APC

¢ Polarization Maintaining assemblies
* High-Reliability cable harnesses

. . . . No Mandrel Wraps!
* Fusion splicing services Contact us for more details

RIFOCS Corporation Fiber Optic Instruments & Components
805/389-9800 Fax 805/389-9808  e-mail: rifocs@aol.com « http:/www.rifocs.com

See Us in... New Orleans at SUPERCOM’97, June 1-5, Booth #665
Orlando at CABLE-TEC’97, June 4-6, Booth #627
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Established 1975

Agile Satellite
Receivers & Modulators

gl mﬁ-m &IRDSCM  TVM-450L & SCM470
[13
Call us for all your
”»
channel addition requirements
DENVER, CO ATLANTA, GA ST.LOUIS, MO PHOENIX, AZ
800-525-8386 800-962-5966 800-821-6800 800-883-8839
303-779-1717 OCALA, FL INDIANAPOLIS, IN
303-779-1749 FAX  800-922-9200 800-761-7610 http://www.megahz.com

\ “Unique” Products For the 21st Century! /
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here’s the satellite and broad-

band technology that bridges
the gap between yesterday and
tomorrow? Right here at Standard.

From our first frequency-agile
receivers and modulators to the
breakthrough innovations of the
still-emerging Stratum series of
advanced network modulation
equipment, Standard has been in
the forefront of headend technology,
offering value, ease of use, space
saving design and exceptional sig-
nal quality.

Need examples? How about our
Agile Omni Broadcast series, very
possibly the most acclaimed com-
mercial satellite TV receivers of
all time? Or our TVM series of
modulators that revolutionized

how MSOs regarded frequency-
agile performance? Or our space-
saving, cost-saving CSG-60 BTSC
stereo generator? Or the CATV
industry’s top-selling IRD, the one-
rack-high Agile IRD-II?

Standard will help you cope
with the challenges of bandwidth
expansion with our new TVM550
frequency agile modulator and a
changing industry with advanced
technologies like our remarkable
Stratum Series of signal distribu-
tion products. Stratum can put 78
channels in a six-foot rack space,
and give you all the status moni-
toring, redundancy and remote
control you could ask for.

Year after year, Standard has
continued a tradition of quality and

innovation. And we aren’t stopping
now. To learn the latest about the
right technology for right now, use
that old tried and true technology
at the bottom of this ad.

Give us a call.

The Right Technology for Right Now.

@ Standard

Communications

SATELLITE & BROADBAND

PRODUCTS DIVISION

P.O. Box 92151 ¢ Los Angeles, CA 90009-2151
310/532-5300 ext. 280 ¢ Toll Free 800/745-2445
Fax: 800/722-2329 (Toll Free) ® 310/532-0397 (CA & Int1 Only>

Canadian Address: 41 Industrial Pkwy S., Units 5 & 6
Aurora, Ontario Canada L4G-3Y5

905/841-7557 Main * Fax: 905/841-3693

Sales: 800/638-4741
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A Microsoft nation?

Microsoft’s announcement at the
NAB ’97 show in Las Vegas regarding
its $425 million buyout of WebTV
Networks is a real threat to the cable
industry. CT sister publication Cable-
FAX reports that this may mean trou-
ble for cable as the prospect of Bill
Gates placing Internet TV devices in
every American household threatens
programmers’ ratings while cutting
into MSOs’ growing share of the Inter-
net access business. Industry analysts
forecast minimal effect in cable in the
short run, and some new opportunities
for cable operators. While WebTV now
uses a telco path for Internet access,
satellite or cable versions of the

TV Rex e-mail update

CT Editor Rex Porter is sporting
a new e-mail address—He can be
reached at tvrex@earthlink.net.

Guaranteed The Best!

M&B Gable Fastener

Black Aluminum Body Will Not Crack, Split, Chip or Rust

Drill screw drives into wood or screws info
metal or AC shingles. Holds where nails
pull out.

Now A Super Valve —

Costs No More Than Ordinary Fasteners
Call or Write For Samples National Sales Agent:

-NewhallPacific

5056 Commercial Grcl, Suite 6, Concord, CA 94520
(510) 609-8333 ® Fax (510) 609-8336

Manufactured and Sold By
M&B Mtg., Box 206, Pleasanton, CA 94566
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Super hard nail drives into wood,
concrele, mortar or brick.

v s |

device are sure to follow. Cable will
get another programming outlet

if Microsoft’s efforts to develop a
broadcast architecture for its Windows
platform turns the PC into

a satellite, cable and terrestrial broad-
cast receiver.

Data options to

get ahead of telcos

The Ventura, CA-based cable oper-
ator, Avenue TV Cable has installed
an operational, fully commercial sys-
tem for high-speed Internet access
over a single-direction cable TV dis-
tribution system combined with tra-
ditional modem upstream data.
Optimal Systems Integrators Inc. of
Spokane, WA, under contract with
Internet Ventures, installed the
PeRKlInet system and it is described
as being able to provide users with
twice the speed of an integrated ser-
vices digital network (ISDN) Internet
connection (256 kbps). —

Lockwood
will be missed

Lawrence (Larry) W. Lockwood
of Arlington, VA died March 29
due to complications from a stroke
he suffered last year. Lockwood
was a former Communications
Technology writer and a life-long
contributor to the development of
television. Lockwood served as
technical director of the National
Broadcasting Network (NBC) from
1946 to 1961. He was involved in
the earliest color TV presentations
and responsible for the develop-
ment of techniques for the im-
provement of videotape recording
and studio production. Most recent-
ly, he was president of TeleRe-
sources. From 1981-1983 he was
vice president engineering of Ar-
lington Telecommunications Corp.

BROADBAND RF MODEM

4 Cable Moder!

m W Asynchronoul

ACM-200

an WS

Model ACM-200 Asynchronous Cable
Modem is designed to operate at any
data rate up to 19.2 kBps, protocol
transparent. This modem meets NEMA
traffic control temperature require-
ments and is well suited to many data
applications. FSK modulation provides
reliable data transfer under severe
noise conditions.

Call Toll Free: 1-888-RF MODEM
or FAX: 972-234-5480

S

1217 Digital Dr., Suite 109, Richardson, TX 75081
E-Mail isc@fastlane.net OR http:/Avww.fastlane.net\~isc
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Ingress is the major roadblock to getting youf W ST
returnc path up and running. Fortunately,
there’s the new HP Calan Sweep/Ingress
Analyzer. It's the only test gear that allows you
to quickly and accurately troubleshoot your
system, regardless of the presence of ingress.
When ingress corrupts reverse-path com-
munication, the headend unit (HP Cal.an 3010H)
senses the problem instantly, and transfers the
display of the ingress problem to the field unit
(HP Calan 3010R). That means your technicians No matter how
can begin troubleshooting immediat ely. much ingress
is present.

Now you can
troubleshoot your
system at all times.

And of course, the HP Cal.an Sweep/Ingress Analvzer
offers DigiSweep, the industry’s fastest, non-
interfering, digital-services compatible

‘ E { i : / forward and reverse

sweep.  In fact,

reverse sweep
measurements cdan
be performed in real-

N time — even with

multiple users.

So don’t let ingress slow you
down. To find out how HP Cal.an’s
Sweep/Ingress Analyzer can help
you identify, troubleshoot, and
eliminate your ingress problems, call
1-800-452-4844, Ext. 1749. Or visit us at:
http://www.hp.com/go/catv

1945 Haswiett Packard Co, TMOMDE27/CT
G- 1 139K,

K
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The system divides and routes
individually the high-speed down-
stream cable TV’s connection and
the upstream telephone modem
connection using hardware and
software developed by Hybrid Net-
works. Commonly accessed informa-
tion is stored in the system and
allows cable subscribers to access
the information without connecting
to the Internet. The system is specif-
ically designed for consumer and

business applications where the
users access and download more
digital information than they dis-
tribute or publish.

One million
direct hits

A national study conducted by
the Consumer Electronic Manufac-
turers Association estimates that

We’‘ve never taken
ocour tool design lightly.
, til now,

that is.

Fact is , we're very serious about our tools. That's why we designed a new light
weight series of drop cable preparation tools. By using high quality, light
weight aluminum, we've been able to maintain the strength and reliability that
our customers have come to expect. The all new Hex Crimp Light and
TerminX' Light now weigh one third less,

and our new Pocket TerminX" weighs in

[ablePrep-

Tools You Trust

A Ben Hughes Communication Products Company

at a mere half pound! So, get the lead
out of your tool belt... choose CablePrep

Light Tools for all your drop cable needs.

For More Information about CablePrep products Call: 1-800-320-9350

CablePrep, 207 Middlesex Avenue, P.O. Box 373, Chester, Connecticut 06412-0373 USA  Web: www.cableprep.com
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direct-to-home (DTH) satellite sys-
tems are drawing more than a mil-
lion subscribers a year away from
cable and enabling another 322,000
households to downgrade their cable
options to “basic” service. The grow-
ing preference for DTH over cable
results in an estimated $1.4 billion
annual revenue loss to the cable in-
dustry, said CEMA.

Reasons? Of a random sample of
1,000 DSS owners, 92% said they
purchased the mini-dish satellite

| equipment to have access to more
| channels and a greater variety of
| programming. Plus, consumers pre-

fer the DTH picture and sound qual-
ity. According to CEMA, more than
2.2 million DTH systems were in-
stalled in 1995 and 3.5 million in
1996—4.4 million are expected to be
bought in 1997.

Noncable modem

' data solutions

OpenTV Web is a new develop-
ment from Thomson Sun Interactive
that was created in conjunction with
its OpenTV runtime environment
and allows network providers to
offer fee-based Internet access to
subscribers through their TV sets.
OpenTV Web uses a dial-up return
path to provide Internet service
from a broadcast of Web sites to full
interactive use. Thomson’s transac-
tion server software is integrated

| with OpenTV Web and manages the

flow of requests for information
from set-tops on the network.

'Notes

¢ Interconnect of the Twin
Cities (Minneapolis and St. Paul),
chose the SeaChange SPOT system

. from SeaChange International to

deliver cable advertising. The Inter-
connect will provide single-point in-

| sertion of ads directly onto 20 cable

TV channels in the Paragon and
Continental Cablevision systems,
which jointly serve the market.

| o DiviCom, a provider of digital

video networking solutions, selected
FrontLine Communications to
supply equipment to create the a
digital emergency alert system. The
FrontLine EAS system will inter-
face to DiviCom’s digital broadcast
systems. CT
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PROVIDE FAST INTERNET SERVICE
with:
PDI and New Media Communication

Buy Our System Now, Your Subscribers Can Be Surfing In Days!!!

$20,000 Gets You Started!!!

We Offer Complete End-To-End Turnkey Packages
using state of the art technology liscensed

- OAM 256/64 Digital
from IBM R+D in Israel. ’ b Telco Return Sys?:em

Up to 52 MBFSH!
There are systems operational Modems For Cable

throughout the world in 3 ek o MMDS/LMDS/DBS
Germany, Holland, ' g
Belgium, Israel, and
here in the United

System Features:

DVB/C Compliant

Upgradable to
Bi-Directional

States with MSOs /Q_:;{( ' "+ LAN Support’
Helicon and S WSS, - Mac/Unix
Cellularvision - . :

Gompatible
(see CVUS "o
Nasdaq)

3y 1L
- B SETE
s;hw in orkandell

PDlElssironiscs PO .]'efe' rnunlsations

E-Mail: PDI.Electronics@worldneta g " '_,:www.pdi-eft.com

(561) 998-0600

Fax: 998-0608
telecommunications 1 -800-242- 1 606
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Expo 97

draws near

SCTE’s Cable-Tec Expo '97 will
be held June 4-7 at the Orange
County Convention Center in Or-
lando, FL, with pre-conference ses-
sions to be held June 3. This year
will mark the Society’s 15th annu-
al Cable-Tec Expo and its 21st An-
nual Engineering Conference.
Attendee registration begins June

. 3 from 1 to 7 p.m., and pre-confer-
ence sessions are scheduled to take
place from 2 to 5 p.m. Presently on
the agenda are:

¢ “Data Network Protocols and
Telephony Acronyms Explained”;

» “Preparing for Technical Certi-
fication at the Service Technician
and Telephony Levels”; and

o “Technical Standards Develop-
ment.”

SCTE subcommittee meetings
will be held from 2 to 5 p.m. on June
3, and in the evening, the Arrival
Night Reception will be held from 6
to 8 p.m.

Over 4,000 attendees are ex-
pected to participate in the vari-
ous activities taking place at Expo,
including the Engineering Confer-
ence’s two panel discussions, Ses-
sion A, “Preparing for Digital

s 1t I

Deployment” and Session B, “Cable
Modem Technology and Product
Strategy.” This year’s conference
will be held Wednesday, June 4,
from 8:30 a.m. to 12 p.m., and will
feature leading telecommunica-
tions industry engineers sharing
their insights on the paths cable
technology will follow in the imme-
diate future.

The annual awards luncheon will
be held June 4 from 12 p.m. to 2
p.m. Several SCTE awards, includ-
ing Member of the Year, Field Oper-
ations and Personal Achievement, in
addition to the SCTE Hall of Fame,
are open to member nominations.
Contact SCTE at (610) 363-6888 for
further information.

In response to requests from ex-
hibitors and attendees of previous
Expos, the schedule has been
changed to provide additional exhib-
it hall hours. The Expo 97 Exhibit
Hall will therefore open on June 4
at 2 p.m. With the expansion the
Expo exhibit hall has experienced in
recent years, both in terms of the
number of exhibitors and the
amount of floor space used, more ex-
hibit floor hours were needed to
allow attendees ample time to bene-
fit from the valuable demonstra-
tions and information available.

The exhibit hall also will be
open on June 5-6 following Expo

workshops, with Thursday hours
set for 11 a.m. to 6 p.m., and Fri-
day hours set for 11 a.m. to 4 p.m.
Over 350 industry hardware ven-
dors and service providers are ex-
pected to exhibit at Expo '97.

Expo workshops will be open on
Thursday, June 5, and Friday, June 6,
from 8 a.m. to 12:15 p.m. both days.
Ten different workshops will be of-
fered, and the schedule is designed to
enable each attendee to participate in
six of these workshops. Workshops
tentatively set to be held during
these periods include the following:
“Cable Modems—Are They Plug and
Play?,” “Digital System Deployment
and Measurements,” “Inside Wiring
Options,” “Making Two-Way Work
(Part II),” “New Revenue Opportuni-
ties,” “Powering for Reliability,” “Pro-
ject Management of Your HFC
Upgrade,” “Return Path Problems
and Their Solutions,” “Quality Audio
in the Headend,” and “Surge Sup-
pression, Fusing and ‘Slugging.’ ”

BCT/E and Installer Certifica-
tion testing will be offered June 5
and 6 from 10 a.m. to 2 p.m. and
also on Saturday, June 7, from 9
a.m. to 12 noon.

For further information on Cable-
Tec Expo ’97, contact the Expo 97
hotline at (610) 363-3822, fax to
(610) 363-7133 or visit the SCTE
web site at www.scte.org. —

Still, The Best

Don't forget that, as exciting as our newer
products are, we started out as a supplier of
cable markers. And we still have the very
best identification and control markers
on this particular planet!

@ TEICiiaiiel FioWicELs

Direct merchants to the telecommunications industry

800-257-2448 or FAX 303-986-1042

Reader Service Number 18

14 MAY 1997 « COMMUNICATIONS TECHNOLOGY



Digital Ready

for the Next Wave
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CLI-1750

Fault Lecation, Leakage,
Ingress and Digital Tests in
a Low-Cost Installer Meter!

Precision Testing... Be digital-ready to meet the expanding
demands of the interactive revolution. With the CLLI-1750
and LST-1700, vou can ensure new or existing in-home wiring
i1s ready for digital signals.

Only the CLI-1750/LST-1700 offers FDR mode for precisc
tocation of faults. FDR (unlike "TDR) vscs the enrire frequency
runge, allowing vou to detect cable cuts and kinks, bad connectors
and splitters, plus other potential problems. You can even display
a sweep response with this feacure. This highly sensitive fault
location helps maximize the use of existing home cabling.

Use the CLI-1750 with the LST-1700 Signal Transmitter to
identify potential problems prior to activating thesc services.
Limit subscriber callbacks and ensure optimal performance of
new digital services.

%vetek Home Wiring Test System

Reader Service Number 15

Muiti Featured... Along with in-home wiring tests, vou also
cnjoy all the other great features vou've come to expect from
Wavetek meters:

* Frequency Agile Leakage Detection and Measurement

* Reverse Ingress Scan

* Digital Signal Measurement Option

* Simultancous Multi-Channel Display

* Extensive Data Logging and Mcasurement Capabilities

* Go/No-Go Check for Compliance

Confidence... The Home Wiring Testing System is just part of
the complete line of quality test and measurement equipment
from Wavetek. Each delivers all the performance, precision,
speed, and ease of use you demand — at a value vou expect from
a leader. "Technicians around the world prefer Wavetek meters.

In the U.S. Call 1-800-622-5515

United States (1) 317-788-9351
Southeast Asia (05) 356-2522
Asia Pacific (852) 2788-6221
China (86) 10-6500-2255
Japan (81) 0352-43-0310

Woridwide Sales Offices
United Kingdom () 1603-44-824
France (33) 1-4746-6800

Germany (49) §9-996-410

Eastern Europe (43) 1-2i4-5110

hitp://www.wavetek.com

©Wavetek Corp., 1997



REPLACEMENT FERRO fits most
manufacturers Cal)inels

The Performance Model FR2000 60V/16A
Ferroresonant power supply is designed to
replace or retrofit discontinued and obsolete
power supplies. It {fits most existing cabinet
configurations and connects using existing
wiring. Price is $299, call 800/279-6330.
Reader Service Number 115

SURGE-GARD protects against
nuisance fuse blowing and resets in
60 seconds

Self-resetting circuit breaker fits fuse clips in
Jerrold SSP power inserters. The
Performance Surge-Gard replaces fuses in
locations where they frequently blow for no
apparent reason causing unnecessary truck
rolls. Merely remove the undependable fuse
and snap-in the Surge-Gard. Specify Model
SG15A for 15 ampere protection. Cost only
$17 (100 & up). Call toll free

800/279-6330.

Reader Service Number 116

VOLTEX CATV-27 Standby battery
costs only $64.95

Best high temperature battery available!
Normally outlasts valve regulated gelled elec-
trolyte batteries two to one in CATYV applica-
tions and provides as much as 15% longer run
time. By far the best battery value on the mar-
ket today. Call Performance today for details
800/279-6330.

Reader Service Number 117

ADVERTISEMENT

BATTERY TESTER checks 12 volt
standby batteries antomatically

The Performance Model BT 1200 universal
battery tester checks gelled electrolyte and
lead acid batteries in 10 seconds. Since batter-
ies deteriorate gradually, regular testing with
this unique device enables you to log changes
in voltage levels as they occur. Having this his-
tory lets you know when to do preventive
maintenance before a critical battery fails.
Price is $250. Order today, call toll free

800/279-6330
Reader Service Number 118

CENTRALIZED POWERING
FOR CABLE TV & TELECOM

THE MAGNUM UPS.
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® SMART/GARD™™ OUTPUT PROTECTION FOR *HARDENED" CABLE SYSTEMS.
® UNOBTRUSIVE LOW PROFILE ENCLOSURE IS ENVIRONMENTALLY FRIENDLY.
® BOTH VISUAL AND TRANSPONDER STATUS MONITORING AVAILABLE.

PERFORMANCE
PowER TECHNOLOGIES

P.0. Box 947. ROSWELL, GA 30077 770-475-3192

AN EDWIN-ROSS COMMUNICATIONS COMPANY
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HQ celebrates

anniversary

Feb. 29, 1997 marked the one-
year anniversary of the grand open-
ing ceremony for the Society’s new
national headquarters building.

Based at 140 Philips Road in
Exton, PA, this building was custom-
built to SCTE’s specifications and
has housed its operations since Jan-
uary 1996, when the national head-
quarters staff relocated from its
previous offices located in the nearby
Exton Commons office development.

When first proposed, the con-
struction of the new building was
recommended to the SCTE board of
directors as it would:

» Allow for significant increases
to the national staff, which were not
permissible in the limited space of
the Exton Commons location;

* Make it possible for SCTE to
host training seminars and industry
events in its own building; and

* Provide the Society with its
own warehouse for storing
records, publications and show

materials, which had necessitated
the rental of outside storage
space while the staff was based in
Exton Commons.

One year later, a brief review
shows just how successfully SCTE
has adapted to its new headquarters:

* The Society staff stood at 17
full-time employees by the end of
1995. At present, SCTE has 24
full-time employees, with more set
to join the staff in newly created
positions made possible by the in-
crease in available office space
due to the relocation. By the end
of 1997, the SCTE staff will ap-
proach 30 people.

¢ To date, SCTE has conducted
three sets of regional seminars in
the new building’s training room.

* The creation of the SCTE
warehouse in the rear of the new
headquarters building has enabled
the staff to streamline its fulfill-
ment department, processing orders
with greater speed and efficiency
than ever before, and offering more
publications and videotapes than it
previously could.

Gear up for

Cuble-'l'ec games

The '97 SCTE Cable-Tec Games
national finals will be held June 4
at the Renaissance Hotel in Orlan-
do, FL. Competitors will include 24
local chapter, state or regional
champions; a team of three from
the Greater Orlando area (The
Cable-Tec Expo Host Chapter and
1996 Nashville Cable-Tec Expo na-
tional champion, Lee Summers of
Memphis, TN). Events include:
Cable Jeopardy, hosted by NCTI;
Cable Splicing, hosted by Gilbert;
Meter Reading, hosted by
Wavetek/Trilithic; and MTDR, host-
ed by Riser-Bond and Sencor.

Prizes include gold, silver and
bronze medals and the 97 national
champion will receive a complimen-
tary registration transportation and
hotel for the 1998 Cable-Tec Expo
in Denver, CO. For more informa-
tion, contact Region 8 Director and
Subcommittee Chairman, Steve
Christopher at (601) 824-6010. €T

Integral, reéognized i
as a high quality producer
of CIC and MOD products...

YOU'R

WE'RE ALL YOU NEED WHEN
IN THE TRENCHES.

NOW OFFERS Empty Duct and

Pre-Lubricated Rope-In-Duct.
Integral's new products offer:

Superior lubrication for cable/fiber placement.
Decreased labor cost compared to PVC.

Long term cable protection. Future upgrades.
When you are in the trenches, we'll pull you out.

J
%

INTEGRAL
1-800-527-2168

INTEGRAL CORP., P.O. BOX 151369, DALLAS

o

TX 75315-1369

v
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Integral’s HDPE Empty Duct &
Rope-In-Duct. Your cable's
first choice.
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By Alex Zavistovich

Engineers and architects

ave you noticed that the
lines between engineering
and architecture have got-
ten a little blurry lately?
It used to be, an engineer was an
engineer. If it had signal going
through it, it was engineering. Simple.
Now everybody is looking at two-
way communications. All of a sudden
you're expected to be an architect, too.
Vendors aren’t just selling hardware,
they’re selling “platforms” or “founda-
tions,” and you build your future ser-
vices on them. That’s architecture.
Engineering isn’t the only disci-
pline that romanticizes architecture.
In Ayn Rand’s classic novel The Foun-
tainhead, the hero—the model of the
ideal man—is an architect. On a more
mundane level, isn’t George Costanza
on NBC'’s Seinfeld always itching to
pretend to be an architect? What gives
with this architecture thing, anyway?
Stick with me. This is all going
somewhere.

Form and function

Engineering and architecture
aren’t too far removed, according to
the Random House dictionary.

An engineer is a person “versed in
the design, construction and use of
engines or machines.” An architect is
“the deviser, maker or creator of any-
thing.” The word takes its meaning
from “archi” or “lead,” and “techt” or
“worker.” Lead worker. That makes
sense: Before you can build some-
thing, you have to know what you're
building. Somebody has to go first.

So now engineers are architects.
Day One, Lesson One, Architecture
101: Form Follows Function. You
have to know what you want a cer-
tain thing to do first. Then you can
begin to devise its structure.

Whether you’re deciding on the ele-
vations for a building or deciding on a
network architecture for two-way

Alex Zavistovich is executive editor
of “Communications Technology.” He
can be reached in Potomac, MD, at
(301) 340-7788, ext. 2134.

services, you need the proper architec-
ture for the intended use. What’s the
best architecture for two-way service?
That depends on what you're plan-
ning to offer in the way of services,
how much you can spend, how much
you've already spent, and the quality
of the real estate—in this case, the re-
turn path—you’re working with.
There are as many network archi-
tecture schemes as there are levels of
two-way service. With all due respect
to other players, let’s limit ourselves to

"“There are as
many network
architecture
schemes as there
are levels of
two-way service.”

quadrature amplitude modulation/
quadrature phase shift keying (QAM/
QPSK), orthogonal frequency division
multiplexing (OFDM) and synchro-
nous code division multiplex access
(S-CDMA), or we'll be here all day.

If your return path is reasonably
free of ingress and you were you one
of the early adopters of cable modem
technology, you may have decided on
QAM/QPSK. It has the advantage of
being well-tested, and is therefore a
pretty safe bet. If you've made a sig-
nificant early investment on your re-
turn path and have already spent a
chunk of cash on cable modems, you
probably won’t stray too far from
QAM/QPSK. It’s right in keeping
with proposed specifications for in-
teroperable digital equipment recent-
ly handed down by CableLabs.

Data and beyond

If data is just a stepping stone in
your plans for bidirectional telecom-
munications, and you're planning to

add telepho-
ny some time
down the
road, that’s
another mat-
ter—especial-
ly if you're
dealing with
a less than
pristine re-
turn path.
You're proba-
bly already
looking for a burlier architecture,
which may mean OFDM.

Imported from Telephony Land,
OFDM is a proven architecture for
broadband voice-related services. Its
so-called “tone-hopping” characteris-
tic means it’s always searching out
the strongest signal—so if you're
dealing with a little dirt on the re-
turn, you may see improvement in
overall system reliability.

Maybe you’re not just dealing with
a little dirt. Maybe you're dealing
with a return path that’s plain lousy
with ingress. Are you a system opera-
tor of modest means, not completely
built out with hybrid fiber/coax
(HFC), and no immediate plans to up-
grade? You may have decided that
S-CDMA could be the ticket. A dark
horse by dint of its late arrival in the
industry, the scheme has shown
promise in early testing, transmitting
data accurately even in a murky
ingress-laden atmosphere, or over
simple coax line. S-CDMA is a close
sister to the architecture of wireless
and PCS systems, so it’s not exactly
unproved. As I said, a dark horse.

All this goes to show that, until
the industry at large has completely
readied the ground for future ser-
vices, you'll be wearing two hats: en-
gineer and architect. Don’t be thrown
by the vast array of modulation choic-
es; just look to what you're planning
to offer, and pick the network scheme
that gives you the firmest foundation
for success. Be an architect.

Hey, if George Costanza thinks he
can do it, how hard could it be? CT
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Provides all tl;e network
monitoring pieces...

From the broadband monitoring experts at

AM, OmniSTAT provides all the pieces for an
integrated network monitoring solution. Our
end-to-end system includes multi-vendor hardware,
easy to use software, and the level of support and
service critical to insuring the system works.

MOST EXTENSIVE PRODUCT OFFERING...

From headend, to end-of-the-line, to reverse path management, it
all plays together and is supported by major OEM’s...Gl, Scientific Atlanta,
Philips and ADC to name a few.

FEATURES...
Windows software, Open Systems Architecture with SNMP interfaces, cost
effective hardware and software, flexible and upgradeable.

SYSTEM SUPPORT...

Extensive training and field support. System integration and customization
services provided by our technical staft insures that the system works and
muakes interfacing with other network elements a reality.

All from AM Communications...Providing network solutions for over a

decade.

. . . Reader Service Number 145 ‘
Guardrails for the Information Superhighway

100 Commerce Drive ® Quakertown, IPA 18951-2237 « (215) 538-8700 w
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By Ron Hranac

Cable chronicles

ust when you thought the
popular press had noth-
ing good to say about the
cable industry, a piece in
the May 22, 1997 issue of PC Maga-
zine (“First Looks,” pages 64-65)
gives cable modems a positive bent.
PC Magazine evaluated two ser-
vices, TCI's @Home Network in
Hartford, CT, and Continental Ca-
blevision’s Highway1 in Boston.
Both received generally good marks.

According to the article, overall
performance was impressive, with
most Web sites appearing on the
screen in about one second, and load-
ing in five to eight seconds. It took
PC Magazine staff only 33 seconds to
download a 6.5 MB test file via the
@Home service, and 60 seconds using
Highway1l. In comparison, it took at
least 25 minutes to download the
same file with a standard 28.8 kbps
telephone modem. PC Magazine
found that @Home Network’s aver-
age effective data throughput was
199 kbps. Highwayl was judged to
be about 50 times faster than a con-
ventional analog modem.

It was refreshing to see PC Mag-
azine’s favorable comments about
these two services, especially in
light of John Dvorak’s not-so-favor-
able column on cable modems about
a year and a half ago. We need
more success stories in the popular
press like this latest one. A tip of
the hat to TCI and Continental!

Condolences

In the not-so-good-news depart-
ment, I received word that Larry
Lockwood, a former Communica-
tions Technology columnist, passed
away. We have indeed lost one of
our best and brightest. My sincere
condolences to Larry’s friends and
colleagues. We’ll miss your keen in-
sight, Larry.

Ron Hranac is senior vice president,
engineering, for Denver-based con-
sulting firm Coaxial International.
He also is senior technical editor for
“Communications Technology.”

Taking on the big boys

For years I've wondered why
our industry’s coaxial cable manu-
facturers haven’t taken their col-
lective expertise (more than
750,000 miles of 75 ohm CATV
distribution cable are in use in
North America alone) from the 75
ohm world and manufactured a 50
ohm product to compete with the
50 ohm world’s big boys. Other
than a few specialty non-CATV
cables, it’s been pretty much just
75 ohm coax from the companies
we know so well.

A while back Comm/Scope and
Times Fiber began manufacturing
50 ohm aluminum cables for express
power applications and possible fu-
ture RF applications, followed by 20-
something ohm cables just for power.
Going one step further, both compa-
nies now manufacture a line of cop-
per 50 ohm communications cables
for the PCS, cellular and two-way
radio industries. Their intent is to
take on the likes of Andrew which
has an estimated 80% of the 50 ohm
cable market and Cablewave.

Comm/Scope’s new cable is
based on the company’s Quantum
Reach line, but has a copper rather
than aluminum shield. It’s called
Cell Reach, and the .540 size has a
copper clad aluminum center con-
ductor. The 7/8-inch cable has a
hollow copper tube for the center
conductor. Providing a one stop
shop, Comm/ Scope also is selling
coring tools and connectors for the
cable. The connectors, by the way,
come from Europe’s Cablecon.

I’'ve been playing with a couple
of small samples of this new cable,
and, to be perfectly honest, this
stuff runs circles around tradition-
al 50 ohm communications cables.
Comm/Scope borrowed a few tricks
from its 75 ohm line, such as true
closed-cell foam dielectrics and
bonded cable construction, and ap-
plied them to the new 50 ohm ca-
bles. The connectors require the
cable ends to be cored, just like the
75 ohm distribution cables we use

in our net-
works. This
means connec-
tor integral
mandrels are
used for better
physical sup-
port of the
shield, as well
as an improved
electrical
ground interface. I'm not aware of
any traditional 50 ohm communica-
tions cable with this feature.

While I haven’t seen samples
yet, Times Fiber manufactures both
braided and corrugated copper
shield 50 ohm cables, which are
marketed under the Amphenol
name. The corrugated cables go by
the moniker TXL, and are available
with helical or annular corruga-
tion. Amphenol makes the connec-
tors for TFC’s cables.

Next time you're looking at an
application requiring 50 ohm ca-
bles, consider keeping your cable
order in our own industry. It’s my
understanding that both companies
use a separate sales force to handle
the 50 ohm communications prod-
ucts, so your normal rep may have
to refer you to someone else.

Cable '97

If you weren’t in New Orleans,
you didn’t miss much. As much as I
hate to say it, this year’s NCTA con-
vention was on the dull side. All
three days on the exhibit hall floor
seemed like what you usually see
the last day of a show. I've heard
various figures, but attendance was
definitely down. Unfortunately this
has been a regular theme at recent
industry confabs. Western Show at-
tendance was flat, SCTE’s Emerg-
ing Technologies was down, the
Texas Show was down, and NCTA
continued the trend. Almost every
hardware vendor I visited at this
year’s NCTA convention bemoaned
the nearly nonexistent booth traffic.
Unfortunately, industry cutbacks
have hit everyone. =
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SPliCC enclosures.

other converters

You know what you need.
ow, you know Mthe one place

converters including digital

Full line of drop materials to 1GHz
Full line of refurbished gear

3M fiber products including

- PPC and Gilbert connectors

Repair of out-of-warranty GI, SA and

All Diamond poleline hardware &
installation materials

DX Communications headend

Sales

Deerfield Beach,Florida
800-327-4966

Carson, California
800-222-0052
Cleveland, Ohio
800-858-0830

Dallas, Texas
1-888-427-1144
Denver, Colorado
800-728-9887

Atlanta, Georgia
800-787-2288

Mt. Laurel, New Jersey
800-817-4371

DX Communications
954-427-5711

Changing technology places new demands

on CATYV suppliers. That’s why it’s good to know
there’s a new choice. iCS. The reliable partner
you need for the full range of products and repair
services. You can depend on quick delivery of all
the top brands. Plus materials management,
financing, equipment leasing and exchange.

Ask iCS to simplify
your life.

All General Instrument linegear and addressable

* All Scientific Atlanta linegear & addressables
e All CommScope P3, QR and drop cables, plus fiber
All Digicipher MPEG-2 receivers

Lectro and Powerguard power supplies

Authorized GI warranty repair facilities in
North and South America

Repair
Prospect Park,
Pennsylvania
800-352-5274
Milwaukee,
Wisconsin
800-555-8670
Deerfield Beach,
Florida
800-865-3692

International
Sales & Services
Buenos Aires,
Argentina
54-1-582-9695
Santiago, Chile
56-2-335-2070
Sao Paulo, Brazil
55-11-246-9994



Some positive news did come out
of Cable ’97: It was announced on
March 16 that the Data Over Cable
Service Interface Specification
working group has finalized the RF
specification for cable modems.
This working group, known as the
MCNS (multimedia cable network
system) consortium, includes repre-
sentatives from Comcast, Continen-
tal, Cox, Rogers, Time Warner, TCI
and CableLabs. Shortly after the

announcement, nearly every cable
modem vendor’s booth had a sign
stating that their modem is (or,
more realistically, will be) MCNS-
compliant. This is a major step to-
ward ensuring interoperability
among the cable modems we’ll have
available to us and our subscribers,
eventually even allowing cable
modems to be available at retail.
Expect MCNS-compliant modems
to be available in quantity after the

A Golden Opportunity

The RELTEC™ family of
metallic and non-metallic
pedestals, and apartment
boxes (MDUs) are selflocking
closures designed to stop
active theft of CATV service.

Let us show you how these
closures generate revenue
and translate into a golden
opportunity for your system.

For more information,
contact your RELTEC sales
representative or call us at

800-338-1951.

Reader Service Number 34

first of next year. For more infor-
mation, contact CableLabs at (303)
661-9100 or visit the Web site
http:/www.cablemodem.com.

In between meetings, I did have
an opportunity to visit several
booths, and as usual, I spent some
of that time looking for interesting
things that don’t always make the
show headlines. A couple of inter-
esting products caught my atten-
tion: A new 1 GHz power passing
tap from Lindsay Electronics, and a
fiber-fed PCS repeater from Ortel
(and you thought they only made
lasers).

As usual, there were several
good technical presentations. Con-
tact NCTA’s science and technolo-
gy department at (202) 775-3637
to get a copy of this year’s pro-
ceedings manual.

SCTE-List

The SCTE-List surpassed the
1,100 subscriber mark on May 5.
Wow! When I first wrote about it a
little over a year ago, there were a
little over 400 subscribers. The
SCTE-List has become the indus-
try’s defacto technical exchange
forum, with postings from around
the world. If you have access to e-
mail, you can subscribe to the list
(also called an Internet list server
or reflector). There is no charge to
do so, other than what you already
pay for your e-mail service.

For more information, check my
column in the January 1996 issue of
Communications Technology. A big tip
of the hat to the University of Wiscon-
sin and sysop David Devereaux-
Weber for maintaining the list server.

While I'm on the subject of lists,
Time Warner’s Steve Johnson (and
SCTE’s recently re-elected Region 2
director) maintains a list of ham
radio operators who are employed
in the cable industry. Steve informs
me that the ham list is over 680
strong. If you’re a ham but aren’t
yet on the list, give Steve a jingle at
(303) 799-5621.

SCTE elections

Finally, a big thanks to those of you
who voted in this year’s SCTE board
of directors elections. Twenty two per-
cent of you voted this time, up from
last year’s 17%. That’s a big increase,
and it shows you care. Next year let’s
try to get the figure over 25%. CT
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The DX Performance Svstem: DSM- 180 Modulator & DIR-657 B Receiver

Turn up the power on your network with the DX System

The all-new DX System is an integrated addition to your head-end configuration is the next

receiver/descrambler-modulator designed to maximize the  generation in a long line of breakthrough products from DX,

performance of your fiber optic network, providing cleaner, the world’s leading supplier of CATV head-end products.

crisper “signal purity”than ever before. This powerful  For pricing and vital statistics, call DX Communications now.

DX Communications: 1143 West Newport Center Drive Deerfield Beach, Florida 33442 1-954-427-5711
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By Justin J. Junkus

The ABCs of wireless

elephony isn’t as simple
as it used to be. It was
tough enough when the
industry started deregu-
lation and consumers got to
choose their own long distance
carrier. Then, local service opened
up, and consumers got to pick a
complete phone company. (Some-
times, it was even their cable
telecommunications company!)
Now, they have to figure out
which mobile telephone option

Justin Junkus is president of
KnowledgeLink Inc., a telecommuni-
cations training and consulting firm
specializing in the cable telecommu-
nications industry. To discuss this
column further or to find out more
about KnowledgeLink, you may e-
mail him at jjunkus@aol.com.

best meets their needs. Since
many cable companies are either
offering or exploring wireless tele-
phony, I thought it might be use-
ful if we took one issue to explore
wireless telephony options.

The wireless distinction

First off, notice that I did not
say cellular telephony. That'’s be-
cause cellular is only one of the
wireless telephony options. We’ll
see later that in many cases, the
distinction amounts to signal fre-
quency and features rather than
the basic architecture defining a
cell. Like so many other topics in
telephony, this might be easier to
understand after we follow the
history of the technology.

Like its landline counterpart,
wireless telephony began as an

telephony

analog technolo-
gy. In fact, it’s
somewhat ironic
that the initial
architecture for
wireless tele-
phony is very
similar to the
first cable TV
systems. Early
cable TV sys-
tems solved the
problem of connecting many sub-
scribers on a landline network to a
few signals received at a communi-
ty antenna. Early wireless telepho-
ny likewise connected the many
subscribers of the public switched
telephone network to a few mobile
telephones. Then, as now, part of
the challenge was the two-way re-
quirement of telephony. —

,."'\ '
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“The return path is
our most potent
competitive

weapon. We need

to tame it and
learn to use it.”
Jim Farmer

Chief Technical Officer
ANTEC

Coming to Communications

“"Interview With A Leader”
featuring Jim Farmer of ANTEC

As Chief Technical Officer of ANTEC, Jim Farmer is responsible for the overall technical
direction of ESP and ANTEC's engineering efforts. A member of the joint NCTA-EIA
Engineering Committee, Jim was the chief architect of the 1S132 recommended

standards. He was recently awarded the NCTA's prestigious 1996 Vanguard Award
for Science & Technology.

The Inferview with a Leader series allows the indusiry’s leading engineers and technicians to

share their opinions about their jobs, new technologies and the future of telecommunications.
And it's only available in Communications Technology, the official rade journal of the SCTE

Phillips Business Information, Inc
1201 Seven locks Road ¢ Potomac, MD 20854
Tel (301) 340-1520 » Fax {301) 340.0542
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FINALLY, A UPS THAT DELIVERS

GREATER POWER PROTECTION

AT A LOWER COST
THAN THE LECTRO ZTT!
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Introducing the NEW Lectro ZTT/Plus CATV UPS.

At Exide Electronics we like to say. “No matter how good our product is...we can
IMPROVE IT!" And that's exactly wwhat we've done to the Lectro ZTT CATV UPS—the
industry's first true uninterruptible power supply.

Meet the new Lectro ZTT/Plus—smarter, more reliable, more rugged, more
user-friendly and less expensive thian previous comparable Lectro ZTT models!

LecTro

# A PRODUCT OF EXIDE ELECTRONICS CORPORATION
@ YES! Send me more information on the new
T EST DRIVE THE « Lectro ZTT/Plus CATV UPS and tell me

how to arrange my risk-free test drive.
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RISK-FREE FOR 90 DAYS. o
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To find out more or to arrange
your [iee 90-day test drive, call Company
Address
or return the attached reply card City State/Province ZIP/Postal Code
Offer available in U.S A. anly. ‘ {
: Phone Fax
International customers, please call
about our special trial offer: E-mail '
$100 off your first purchase For even faster service call 1-800-551-3790 or +1-919-713-5300,

or complete and fax this card to +1-919-713-5350.
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T HE NEW LECTRO ZTT/PLUS CATV UPS.

ENHANCED PERFORMANCE.
ENHANCED RELIABILITY. ENHANCED VALUE.

Among the enhancements * A long list of user-friendly

that make the Lectro ZTT/Plus . improvements. New LCD display

an even greater value: oo o O Emows for more accurate and easier-to-get
s . T samowac readings. True digital RMS readings

at the touch of a button. Special

options of previous models now

built in at no additional cost.

BATTERY

* Microprocessor-driven digital
control for smarter functions,
more accurate information. No
more mechanical meters or analog

readings.

* Optimized field performance » Enhanced battery-friendly topology for ¢ The best ZTT CATV UPS value
for longer MTBF. Fewer parts faster charging without ovetcharging. Automatic ever! All the above plus a lower
means greater reliability. adjustments to match environmental conditions. cost equals great value.

Increased input surge protection.

And that's all in addition to the features and reliability that
made our original ZTT a legend.

The new Lectro ZTT/Plus is built on a sclid foundation—the Lectro ZTT's
field-proven reliability, easy serviceability and technician-friendly design.

To benefit from even greater power protection at a lower cost, call for more
information about the new Lectro ZTT/Plus.

1-800-551-3790 ~ +1-919-713-5300

LecTro

A PRODUCT GF EXIDE ELECTRONICS CORPORATION

EXIDE
ELECTRONICS

Strategic Power Management™

©1997 Exide Electronics Group, Inc. Al rights reserved. ® ™ —a trademark of Exide Electronics Group, Inc
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Fiber Optics/Power Supply And
Network Distribution Enclosure

Cross Gonnect Cabinet
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This engineered enclosure is specifi-
cally designed by Moore to house fiber
optic cable, standby power supply equipment and
the electronics found on digital loop architectures S .
used to support the delivery of voice, data, video
and information services.

Internal support and storage components can Moore will install RUM540 System compo-
be custom selected based on the specific electron- nents for status monitoring and electric
ics and powering designs. Overall dimensions vary consumption (meter reading) data in all of it’s
depending on system requirements. Opto-Electronic enclosures as an option.

Call today to learn how Moore solutions can benefit your business.
IR R,

1441 Sunshine Lane * Lexington, KY * 40505-2918 * Phone: 800-769-1441
Fax: 606-299-6653 ¢ Internet: http://www.mooredp.com
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To solve the problem, the phone
company modulated the telephony
voice signal onto a high-power RF
signal in a limited frequency spec-
trum broadcast from a single
tower and bulky mobile units.
Given the limits on frequency allo-
cation, even when multiple fre-
quencies were available, the
number of subscribers was limited
to a few tens per metropolitan
area. Mobility was constrained by

EASY-TO-USE « ACCURATE

e MINIMAX SIGNAL LEVEL METERS «

Model Shown:
Minimax-M800

L4
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N

N
$

1-800-569-6299

Worldwide call 201-569-3323 ¢ fax 201-569-6285
Sadelco, Inc. ® 75 W. Forest Ave. ® Englewood, NJ ¢ 07631 USA

MINIMAX SIGNAL LEVEL METERS « ACCURATE » MINIMAX SIGNAL LEVEL METERS

distance from the tower and the
maximum power levels at the
tower and the mobile unit.

About 20 years ago, telephone en-
gineers came up with the cellular
concept to increase the possible
number of mobile phones that could
be provided in any given area. The
theory behind the concept was that
mobile subscribers would be distrib-
uted across a metropolitan area, so
it would be possible to offer service

MINIMAX SIGNAL LEVEL METERS o

MINIMAX-
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Simple-To-Use
Carrier to Noise
Fast Digital Tuning
Digital dB Readout
Hum Measurement
Automatic Calibration
MMDS Power Supply
Autoranging Attenuator

Sadeico’

e SHILIN TIAITTYNIIS XYINININ » 3SN-01-ASVI » SHILIW 13ATT TYNIIS XVIWININ » JLVHNIIY » SHILIW TIAIT TYNDIS XVININIW » 3SN-01-ASV3

Reader Service Number 54

from several lower power transmit-
ters at towers spread across a re-
gion, and reuse frequencies across a
service area. The distance from each
tower to the furthest point able to
receive a signal defined the “cell,”
which is typically shown as a hexa-
gon. (Yes, anyone with a radio back-
ground realizes that a hexagon is
not the actual transmission pattern,
but the circular footprints of the
transmitter power ranges for metro-
politan coverage intersect in six
points that can be connected to
form hexagons.)

As mobile subscribers move from
cell to cell, their call is “handed off”
to the next cell, at a different fre-
quency. The Federal Communica-
tions Commission allocation of
spectrum in the U.S. market is 25
MHz to each of two carriers per
market for cellular service. 30 kHz
is required per analog voice chan-
nel, so the maximum number of
channels per carrier is 416.

These channels are allocated
across the number of transmitter
cells in a defined reuse pattern,
such that adjacent cells do not in-
terfere with each other. Within a
given cell, several simultaneous
conversations can be handled by a
combination of analog frequency
division multiplexing, and frequen-
cy modulation within each fre-
quency range. This technology is
known as frequency division multi-
ple access (FDMA).

The Telephone Industry Associ-
ation defined a cellular hardware
architecture consisting of three
components: a base station, a mo-
bile terminal, and a mobile tele-
phone switching office (MTSO).
The base station maintains the
interface for communications to
any mobile station within its cell
This includes the transmit and re
ceive functions, as well as call pro
cessing, signaling, maintenance
and diagnostics.

The MTSO interconnects the
cellular network to the public
switched telephone network
(PSTN). It provides all central of-
fice type functions, such as
switching, call processing, call
statistics and billing. In addition,
it coordinates all base station ac-
tivities such as channel assign-
ments for users in each cell, and
handoffs between base stations.
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The MTSO is connected to each
base station via dedicated links,
such as T-1 trunks. Finally, the
mobile terminal is the familiar
cellular telephone, comprised of
transceiver, antenna and a user
interface consisting of keypad,
display and audio interface. It
stores certain parameters in per-
manent memory that uniquely
identify the terminal upon power
up. These include the mobile iden-
tification number (MIN), electron-
ic serial number (ESN), and
station class mark (SCM).

The mobile terminal can be de-
signed to operate at various power
levels, depending on its power class,
ranging from 6 dBw to -2 dBw. In the
United States and Canada, the name
for the analog technology suite that
includes FDMA and the TIA defined
standard cellular architecture is ad-
vanced mobile phone system (AMPS).

Almost as soon as analog cellu-
lar service was introduced, its pop-
ularity started taxing the limit on
maximum number of users based
on frequency allocations. Although
there was some relief by cellular’s
design structure that allows cells
to be split into smaller cells to in-
crease call handling capacity,
eventually it became expedient to
introduce digital technology just to
gain channel capacity. A side bene-
fit of digital is the increased secu-
rity of digitally encoded and time
multiplexed voice calls.

Digital technologies

In the U.S. market, two digital
technologies have emerged: time
division multiple access (TDMA)
and code division multiple access
(CDMA). TDMA increases channel
capacity by segmenting the avail-
able frequencies into timeslots.
Cellular users could thus share a
frequency within their cell by
being allocated that frequency
only during a portion of the time,
called a timeslot.

Both digital AMPS (DAMPS)
and global system for mobile
(GSM) are examples of TDMA.
DAMPS provides three timeslots
per 30 kHz channel, while GSM
provides eight. CDMA increases
system capacity even more by
spreading digital signals over
the entire frequency allocation,
rather than over just the 30 kHz

MAY

channels. Unlike the case with
TDMA, additional channels can be
added without a limitation. Howev-
er, noise levels on every channel
will increase as the number of users
in the frequency band increases.

PCS

As I indicated at the beginning of
the article, wireless and cellular are
not necessarily the same. Telephony
professionals call the set of analog
and digital technologies I have de-
scribed up to this point “cellular tele-
phony.” In the United States, cellular
telephony is characterized by the two
service provider per market struc-
ture. Another category of wireless,
called personal communications ser-
vices (PCS), also provides wireless

"It's somewhat
ironic that the

initial architecture
for wireless
telephony is very
similar to the first
cable TV

systems.”

communications, sometimes using
cellular technology. PCS adds the di-
mension of personal mobility to cellu-
lar’s concept of terminal mobility. Its
objective is to provide individual two-
way communications independent of
location or the type of telephone ter-
minal a subscriber may be accessing
at the moment. Obviously, this im-
plies a network database that can
track the subscriber’s daily activity,
and direct a call accordingly. While
personal mobility is a PCS concept,
cellular telephony providers also are
beginning to offer PCS-type services
over their cellular networks.

Wireless architectures

There are two wireless architec-
tures for PCS networks. One is simi-
lar to the cellular architecture we
have just discussed, but operates
at different frequencies than cellu-
lar services. The details of these

Full Range Solutions
Worldwide

RF Modulators

Remote Control 85 Channel
Cable Converters

ASKA
COMMUNICATION
CORP.

3540 N.W. 56th Street
Suite 206
Ft. Lauderdale, FL 33309
TEL:(954)486-0039
FAX: (954)486-0202
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frequency allocations and how they
were awarded to various providers
are too complex to describe in this
column, but have been well docu-
mented in other trade literature.

However, the bottom line is that
each metropolitan market has the
potential for seven PCS wireless
telephony service providers, in addi-
tion to the initial two cellular carri-
ers. Each PCS service provider can
use its own chosen technology. There
are seven standards available to
U.S. providers of PCS services. They
are GSM, CDMA, DAMPS, PACS,
CDMA/TDMA (hybrid), DCT-based
TDMA, and wideband CDMA.

To make the choices for mobile
communications even more complex,
there are additional varieties of
satellite-based PCS called personal
communications satellite systems,
which replace the base station with a
satellite, and the MTSO with an
earth station as the link to the
PSTN. In general, these systems
have a wider coverage than earth-
bound PCS, and may be operated in
cooperation with some traditional

landline telephony service provider.
The only thing common to all the
wireless choices is that each technol-
ogy connects to the landline network.
Unfortunately for the consumer,

“The higgest
difference
hetween service
providers
is the amount of
coverage.”

most of the mobile terminals are not
compatible across technologies, so
when the consumer purchases wire-
less telephone service based on the
terminal alone, he is actually buying
the provider as well as the terminal.
This is changing as dual mode ter-
minals appear on the market, capable
of using more than one technology to
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communicate with a service
provider’s equipment. An example
might be a terminal that could use
both TDMA and CDMA.

The biggest difference between
service providers is the amount of
coverage. While up to nine pro-viders
can be within one market, not all
providers offer service in all markets,
or even uniformly within one market.
Coverage depends on the number of
base stations within the market, and
the number of markets in which the
provider has a presence.

For the first round of PCS fre-
quency auctions, five service
providers have consolidated PCS
spectrum owners across the country
through purchases or alliances and
are able to offer almost national
coverage. All others can only offer
partial national coverage. Cellular
coverage tends to be more univer-
sal, since there has been more time
for mergers, consolidations, and
agreements covering “roaming” be-
tween provider territories.

Finally, this discussion of wireless
telephony would be incomplete with-
out some mention of the so-called
lower-tier PCS technologies. Lower-
tier is a subset of PCS also known as
low mobility, because its applications
exclude vehicular speeds and wide
area coverages.

Examples of applications include
the wireless local loop, wireless pri-
vate branch exchanges (PBXs), cord-
less telephones, and campus wireless
applications. Much of the recent
wireless activity of cable telecommu-
nications companies has been in
these areas. AT&T also has made a
major product announcement.

Personal access communications
system (PACS) is the U.S. standard
for lower-tier PCS.

The PACS architecture consists of a
radio port, which is the interface to
the landline network, and some type
of subscriber unit, which transmits
and receives to the radio port over
an air interface. Depending on the
application, handoffs between radio
ports may or may not be provided.

So you see, the choices for
telephony service have multiplied.
Both cable and traditional telepho-
ny company personnel need
to have a high level understanding
of the consumer’s options,
to better position their own prod-
ucts and services. CT
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Absolutely, positivel
undeniably, unconditionally

the smartest TDR feature available today.

Intermittent Faulits?
No problem!

Riser-Bond Instruments introduces a new
feature, INTERMITTENT FAULT DETECTION,
for the highly popular Model 1205C Time
Domain Reflectometer, Cable Fault
Locator.

The Intermittent Fault Detection Mode
(IFD) detects and displays
intermittent faults, such as
intermittent or bad connections,
regardless of whether they are  /
opens or shorts. With the '
Model 1205C's IFD, you do
not have to second-guess
where the fault is and set the
TDR accordingly. Just
connect the 1205C to the
suspect cable. Once a fault is
detected, you can reposition the
waveform, zoom in, zoom out,
increase or decrease the vertical gain,

or move the cursors, all without losing
the waveform!

/
J

Try that with any other TDR!

Visit our website at http://www.riserbond.com or E-mail us at email@riserbond.com

Riser Bond

INSTRUMENTS

ﬁ' This is just one of the super features you get with a Model 1205C.
800-688-TDRs 402-466-0933 Fax: 402-466-0967

Call for a demonstration today!
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By Laura K. Hamilton

The Webheads’ headend

Welcome to “Communications Tech-

3

nology’s” special series on high-speed
data delivery over cable TV networks.
In this issue we take a look at your
headend, while in June and July,
“CT” will cover the outside plant and
the customer premises, respectively.

hen the technical commu-

nity crowds around the

topic of making a cable

system brawny enough for
data delivery, the conversation almost
invariably ends up at the customer
premises. That’s no wonder with ex-
perts like Tom Staniec, director of net-
work engineering at Time Warner’s
Excalibur Group, pointing out that
around 95% of the garbage that gets
dumped into a system’s upstream
path comes from that very area.

Networks bogged down by this
kind of ingress are a hotbed of talk
for good reason, and we'll certainly
put the topic under the microscope
in our July issue. But what we'd like
to look at over the next 20 pages or
so is your headend.

As we interviewed engineers and
hardware vendors about what was
necessary for top-notch, high-speed
data delivery, the following headend
pointers kept coming up over and
over. This is not an exhaustive list-
ing—the articles that follow go into
much more detail.

* Consider space, organization
and the pipe to the Internet. As
Paul Gemme, vice president of plant
engineering for Time Warner, puts it:
“The first thing you need to do is
properly plan where you're going to
put everything.”

It may sound simple, but pre-plan-
ning a dedicated home for all those
optical transmitters, optical receivers,
Laura Hamilton is senior editor for
“Communications Technology.”

MAY

patch panels for fiber, routers,
servers, etc., is the logical first step.
And what about the temperature ef-
fect some of this equipment will have
on your headend? Gemme says that
it’s extremely important to be aware
of what kind of heat will be generat-
ed so you can put in a sufficient
amount of cooling.

Coaxial International’s Senior Vice
President of Engineering Ron Hranac
adds that the data-dedicated portion
of the headend doesn’t exactly have
to be a “clean room” but proposes,
somewhat tongue-in-cheek, that it be
a “quasi-clean room.” In other words,
cigarette smoking in this part of the
headend probably isn’t a good idea.

Then there’s still the matter of
the connection to the Internet itself.

“You need to decide how big that
pipe is based on how many customers
you are going to have,” says Scientific-
Atlanta’s Mark Schutte, director of
engineering for broadband data net-
works. Schutte is quick to point out
that you can start as small as a single
T-1 and add on as your system devel-
ops or as more customers ramp up.

“There are economic trade-offs
between multiple T-1s vs. a DS3.
But you don’t necessarily have to
get into the business at the high
end. It can be scaled,” he says.

* Pick a network management
strategy. For years, the industry has
discussed tools and methods that
would allow operators to quickly

isolate problems from the comfort of
the headend (without rolling a truck).
But it’s really the promise of high-
speed data delivery that has spurred
new commitments to network man-
agement processes and procedures.

Take one method Rogers’ WAVE
uses to keep track of the robust-
ness of its return path. Frank Cot-
ter, vice president of operations
and general manager, touts what

the company refers to as its noise
platform in the headend.

“It consists of a computer-con-
trolled spectrum analyzer and a bit
error rate tester, all of which are re-
motely controllable from the network
operations center,” says Cotter, “That
provides us with continuous and on-
going visibility as to the health of the
return plant, and if and when there
are any problems, we are able to iso-
late them and take corrective action.”

* Validate the integrity of
your signals both out of and
into the headend. TW’s Gemme
points out that a very important
step is ensuring that combining net-
works are calculated properly so you
won’t have a poor carrier-to-noise
ratio (C/N). He adds that even
though effective signal leakage pro-
grams certainly have minimized a
lot of ingress, those thorns do still
exist and need their due attention.

¢ Think about backup power.
Data delivery demands clean and
reliable power. Coaxial’s Hranac
underlines the need for a serious com-
mitment to line conditioners, uninter-
ruptible power systems (UPSs),
backup generators, surge and light-
ning suppressors and good grounding.

Gemme of TW agrees, “If you want
to provide good data service, you want
to make sure you have good UPSs on
all of your storage disks and on the
modulator for that service.”

¢ Start now, even if you need
to use the telephony return as a
bridge strategy. S-A’s Schutte calls
it sending a “canary in the mine.”
Even if your return path is in a less
than desirable state, many in the in-
dustry recommend that you get your
headend ready, start “playing with
the equipment” and put in those
learning curve hours. €T
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By Terry Wright

Data from the headend down

f you’re thinking about
getting into data over
cable, you’ll be relieved to
know that there are actu-
ally many similarities between of-
fering Internet/data services and
offering entertainment.

The headend is where traditional
entertainment services are received
from wide area distribution mecha-
nisms (such as satellites) and trans-
mitted to subscriber TV sets via the
local cable distribution plant. It also is
where Internet and other data content
are received from wide area networks
(WANS) and transmitted to subscriber
personal computers using cable
modem technologies. In addition, the
headend is likely to be the source of
local content (newsgroups, popular
web pages, and so on), similar to the
way local spot ads and programs are
sourced from traditional headends.

Of course, the headend is not
where Internet/data service value is
consumed; that’s at the subscriber
end, where Internet/data services
are accessed through appliances
such as PCs or set-top boxes.

Further reinforcing the similarities
of entertainment service and Inter-
net/data service delivery is the blur-
ring of boundaries between TV sets
and home computer appliances.

The similarities between traditional
set-top boxes and cable modems are
obvious. What might not be so obvious,
however, is that just as some con-
sumers own cable-ready TV sets (en-
abling bypass of the set-top box), it is
quite probable that future personal

Terry Wright is chief technical offi-
cer of Convergence Systems, a sys-
tems integration company based in
Atlanta. He can be reached at (770)
416-9993.

computers/Internet appliances will
contain imbedded cable modems. (A
great deal of standardization must
first occur before we will see this level
of integration.)

Another similarity between
entertainment and Internet/data
service delivery is that subscribers
pay for the services on a monthly
basis. But this is where the prima-
ry attributes of delivering both en-
tertainment and Internet/data
services begin to diverge.

“Connecting to an
Internet ‘gateway’
with a full T-1, for
example, doesn’t
always mean you
will be getting
a full T-1 onto
the Internet
backbone.”

Delivering services

As cable/broadband network opera-
tors continue to increase their roles in
the delivery of Internet/data services
alternatives (to local corporations, in-
stitutions and a continually expanding
consumer market), performance-based
packaging options will likely dominate
these service offerings in the near
term. Unlike entertainment services
or a “work-at-home” scenario where

subscribers are provided access to a
specific corporate server or network,
the Internet and other on-line services
represent virtually unlimited content.
A typical premium entertainment ser-
vice might include access to a half-
dozen or so specialized programming
channels. However, even basic access
to the Internet or other on-line service,
represents access to virtually millions
of channels of diverse content.

In the world of cyberspace, sub-
scribers can essentially create their
own content lineup through manip-
ulation of their World Wide Web
browsers, newsreaders, personal
newspaper services, e-mail clients,
and even the screen-savers on their
PCs. Access to the Internet and
other on-line services offer sub-
scribers the ultimate in channel
surfing capability, and as the form
of on-line content continues to
evolve toward that of traditional en-
tertainment services (video, sound,
and graphics—all dynamically
changing), the whole concept of en-
tertainment as an individually val-
ued service could easily get lost in
the wake of cyberspace.

The performance advantage en-
abled through cable’s local broadband
delivery networks represents a key
competitive advantage in the emerg-
ing on-line services climate.

The performance available
through broadband-based Internet
access/data services sets them apart
from traditional dial-up Internet/
data services. Broadband-based ser-
vices, delivered over an appropriate
network infrastructure, can outper-
form even premium telco-based ser-
vices such as integrated services
digital network (ISDN), asymmetric
digital subscriber line (ADSL), and
many dedicated private line services.
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They do not compete with traditional
dial-up services, and their pricing
should reflect the performance ad-
vantage they can deliver.

In addition, pricing for cable-based
Internet/data services should reflect
the elimination of a second telephone
line, elimination of the dial-up
procedure, and the entire new class of
“push” services cable-based services
enable for subscribers. (Since cable-at-
tached subscriber PCs can be on line
all the time, new service applications
are being developed that take advan-
tage of this constantly connected state
where content can be “pushed” at sub-
scribers versus waiting for subscribers
to request or “pull” it.) This enables
many possibilities for added-value ser-
vice in the future via “know-bots” and
other so-called subscriber agents that
package customized content on behalf
of subscribers. These service enhance-
ments represent significant value be-
yond traditional dial-up access.

Internet backbone

The headend represents the pri-
mary crossroads of your data/Inter-
net services solution. Depending on
the solution architecture you adopt,
the headend is typically where:

* The Internet network service
interconnects with your cable net-
work.

* The nature of the Internet net-
work system portal is defined by
your selection of access equipment
(such as switchers and routers).

* Where the capabilities and be-
havior of your local access (cable)
network are defined by the network
architecture and related equipment
you select, together with the capa-
bilities of the cable modem solution
headend-resident equipment,

¢ Your subscriber service ac-
counts server(s) reside,

* Your network monitoring and
maintenance equipment reside, and

* Where subscriber and locally-
oriented content reside.

It is important to have a good un-
derstanding of Internet network ser-
vices before you select the
headend-based equipment you will
use to connect your cable network
with the Internet. This information
also is necessary for determining
the classes of Internet access ser-
vices you plan to offer your sub-
scribers, how to price these services,

and even what cable modem solu-
tion capabilities you'll need.

There are a number of Internet
network services, including those of-
fered by MCI, AGIS, PSINet, CerfNet,
Digex, SprintLink, UUNet, IBM, ANS,
WorldCom/MFS’s GridNet and other
network service providers (NSPs).
These Internet network services offer
a variety of connectivity options, ac-
cess capacity, services, operating poli-
cies, and pricing scenarios. Co-location
options also are possible, depending
on the NSP, its policies, facilities
posture and other business is-
sues. All of these service at-
tributes impact the kind
of Internet services you
can offer, as well as
various aspects of
your business
plan and
strategic agenda.

Service attributes

Some Internet ser-
vice attributes you will
want to pay close attention
to include the following:

® Access methodology. Various
access methods are available that
don’t always mean the same thing
across NSPs. For example, if you are
considering a private line T-1 ser-
vice onto the Internet, make sure
you understand how that service ac-
tually connects to the Internet net-
work backbone being offered.
Connecting to an Internet “gateway’
with a full T-1, for example, doesn’t
always mean you will be getting a
full T-1 onto the Internet backbone.
Your T-1 service may terminate on a
switch with many other T-1s in your
geography, all of which contend for a
finite amount of capacity (typically
less than the aggregate of T-1s con-
nected) onto the actual Internet net-
work backbone.

® Access capacity. Many NSPs
offer what’s called a “burstable”
service where you have access ca-
pacity at the full port speed avail-
able, with a minimum committed
information rate (CIR) typically
less than full port speed (a sub-
rate multiple such as 256 kbps on
a 1.544 Mbps T-1 service). These
types of services handle traffic
above the CIR on a nonguaran-
teed basis. Depending on the con-
gestion of the network at the time
your traffic exceeds your CIR,

3

your traffic can become discard el-
igible and require retransmission.
Not all data protocols have “end-
to-end” delivery guarantee such as
datagram service, and may drop
packets during congested periods
with this type of Internet access
service. Various end-user applica-
tions utilize Internet protocols in
different ways, so you’ll want to
understand the effect your Inter-
net network service may have on

_ these applications.

* Redundancy. Your Internet
. network service can repre-
& sent a single point of fail-
ure in your subscriber
service offerings. De-
pending on the
classes of ser-

vice you in-

tend to offer,
you may want
to explore redun-
# dant service offer-

ings from an NSP, or

access services from
more than one NSP, to
avoid a single point of failure
' for your Internet service. Issues
ike route diversity come into play
in redundancy scenarios. In addi-
tion, you'll want to understand the
redundancy inherent in the Inter-
net network service itself. (What
happens if one of the primary
nodes on your NSP’s network
backbone network fails?)

¢ Performance, architecture, and
interconnect presence. You'll want to
understand the manner in which
your Internet network service inter-
faces with other Internet network
backbones. What kind of capacity
and data exchange arrangements are
in place at the major network access
points (NAPs)? In addition, hierar-
chical networks are often implement-
ed such that multiple router hops
exist between your access point and
the actual Internet backbone. Each of
these router hops can represent a
single point of failure as well as a
performance bottleneck. A “flat” In-
ternet network backbone service
eliminates many of these failure
points and performance bottleneck,
and can offer interesting alternatives
for redundancy. Some NSPs can even
offer a virtual NAP presence.

® Traffic reports. To properly
manage your network and the quali-
ty of service being delivered, you’ll
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nternet protocol (IP)
switching is a practical,
high-performance archi-
tecture that can serve
as the foundation for next-genera-
tion IP services networks. If
you’re planning to deliver Internet
service over your cable network,
keep the following thoughts in
mind.

Allen Beasley is the international
product marketing manager

at Ipsilon Networks in Sunnyvale,
CA.
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By Allen Beasley

The old vs. the new

While the worldwide Internet
services market is an estimated
$2.3 billion industry growing at a
healthy clip, today’s Internet service
providers (ISPs) face a very difficult
business. The average ISP has been
in the business just under two
years, has about 13 employees, gen-
erates gross annual income of only
$637,000, and, in North America
alone, faces over 3,000 competitors.
At times, selling thumbtacks sounds
like an easier proposition than sell-
ing Internet services.

Established 1975

Morph from cable operator to ISP

And now, the old Internet is
giving way to a new Internet, driven
by a different business model. In
the old Internet, ISPs charge a pre-
mium for managing an Internet
services network over the cost of the
lines they lease from the telco.
Unfortunately for today’s ISPs, any-
one can do it, and 3,000 “anyones” are
doing it in North America. The new
Internet, however, has a different set
of rules and a different set of players.
New ISPs build an infrastructure (or
use an infrastructure they have al-
ready built) and sell Internet services
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to customers using this infrastruc-
ture. Since the provider now owns the
infrastructure, the provider is in a
better position to capitalize on the In-
ternet services opportunity.

The issue for companies that
have significant investments in
infrastructure (cable companies,
local telephone companies, long dis-
tance telephone companies, power

companies, etc.) is how to tap the
new Internet opportunity.

Enter IP

IP is the universal language of the
Internet. IP defines the format of
data as it traverses the network, and
IP “routing” defines how data gets
from Point A to Point B—even if
Point A is in San Francisco and Point

IP router

ATM switch

Figure 1: IP switches employing (ATM) technology
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B is in Stockholm. The Internet’s
ability to scale to over 16 million
connected hosts is fundamentally de-
pendent upon IP routing—effectively,
everybody in the Internet must
speak the same routing “language.”

One of the problems with the In-
ternet, however, is that the devices
that forward data in the Internet—
the so-called “routers”—have not
kept up with the increase in Internet
traffic and data throughput rates.
While two years ago, residential
Internet users received only 9,600
bits per second worth of Internet ac-
cess (if they were lucky), these same
users can now enjoy as much as 1
million bits per second via advanced
cable modem technology or other
local loop architectures. Likewise, on
the backbone of such a network, it is
now possible to use switches capable
of transporting data over high-speed
fiber links at more than 622 million
bits per second. Unfortunately,
routers, which are required to add
the IP routing intelligence to the
network, cannot come close to for-
warding data at these ever-increas-
ing backbone rates. =

Are you buying the right antennas
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The problem is inherent in the
router’s architecture. A router is
essentially a proprietary minicom-
puter, in which a central processor
must process or “touch” every single
“packet” of IP data. This architec-
ture simply cannot scale to keep up
with increasing traffic demands, as

Internet traffic growth is currently
eclipsing even processor perfor-
mance increases.

What’s the alternative?

IP switching is an alternative to
routers. IP switching was architected
under the premise that IP routing

switch
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works very well, but that the IP router
and the economics of the IP router in-
dustry need an overhaul. As such, IP
switches consist of standard IP rout-
ing software using high-performance
standard switching hardware to
achieve greater throughput and scala-
bility at a lower price point. Specifical-
ly, the first implementations of IP
switches employ high-performance
asynchronous transfer mode (ATM)
switches as a data backplane, and use
IP routing software as the control soft-
ware. (See Figure 1 on page 38.)

To accelerate performance, IP
switches rely on the concept of IP
flows. An IP flow is a sequence of
packets sharing certain characteris-
tics. IP switches use intelligent soft-
ware to route initial packets of an
IP flow, but then switch future
packets belonging to these flows
through ATM hardware, accelerat-
ing throughput. Traffic studies have
shown that up to 80-90% of Inter-
net traffic would be recognized by
the IP switching software as suit-
able for “cut-through” switching in
ATM hardware. As this cut-through
switching process scales from IP

Are reflections
affecting your
fiber system

performance?

Testing and correcting your sysiem's
optical return loss ensures optimum
operation today and for the future. The
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switch to IP switch across a net-
work, it is easy to conceive of how to
build a very high-performance IP
switching network using advanced
local loop technologies on the access
side and high-speed fiber on the
backbone to pursue the new Inter-
net opportunity. (See Figure 2.)

What you should know

There are four main things you
need to remember about IP switch-
ing. It’s practical, cost-efficient, sup-
ports different service classes and
supports “one-to-many” transmis-
sion. (See the accompanying sidebar
for more details.)

Market change

With IP switching technology in
your networks, cable operators
might just change the business
model of the Internet from a mar-
ket populated by a large number
of relatively small players, to a
market dominated by a few play-
ers leveraging an existing trans-
mission infrastructure. The
question is not whether this will
happen, it is when. CT
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The boons of IP switching

1) IP switching is practical.
Although IP switching offers greater
performance and scalability than con-
ventional routers, it does not “throw
the baby out with the bathwater” in
the sense that IP switches look to
other network devices like conven-
tional routers. IP switches speak the
same language as other routers so
that managing an IP switch is simi-
lar to managing an IP router. There
is nothing new to learn.

2) IP switching offers better
pricelperformance than routers.
By relying on standards-based com-
ponents such as Intel processors and
asynchronous transfer mode (ATM)
switches, IP switches are not only
able to exceed the performance of
conventional routers, they are able to
do so at a fraction of the price. Fu-
ture enhancements to the IP switch-
ing architecture are not limited to
improvements being pursued by only
one vendor, as each component of an
IP switch has an entire industry be-
hind it—IP routing software, Intel
processors and ATM switches.

\

CATV SYSTEMS AND SUPPLIES

Visit us at our Web Site  www.ccikes.com

1-800-338-9292

3) IP switching supports dif-
ferent service classes. IP switch-
es are able to harness the unique
ability of ATM hardware to deliver
different levels of service to differ-
ent customers. Specifically, IP
switches enable a provider to offer
different service levels based on
different data transmission rates. A
customer paying for “first class”
service might receive a data rate of
one million bits per second, while a
customer paying for “economy”
class service might receive only
256,000 bits per second.

4) IP switching efficiently
supports one-to-many transmis-
sion. Not only are routers not
keeping up with the overall growth
in Internet traffic, they do a notori-
ously poor job of sending one copy
of a data stream (say, a real-time
video stream) to multiple recipi-
ents. IP switches are able to use
high-performance ATM switches for
this process to efficiently support
emerging applications that use a
new technique called IP multicast.
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By Adrian Jones

Cost-effective, smart upgrades

here’s no way around it:
Offering high-speed data
services over your cable
plant will affect your ex-
isting cable business and operations.
For example, you can expect
changes in your existing cable oper-
ations, support services, and techni-
cal support procedures. That’s just
for starters. Add to that new consid-
erations in allocating RF channels,
maintenance and billing practices,
and you begin to get an idea of the
magnitude of the job that lies
ahead—to say nothing of the cost.
When you upgrade your plant
for data service, design the system
strategically, with headend cable
modem data controllers, data con-
centrators, Internet protocol (IP)
routers and other servers in re-
mote distribution hubs or centrally

Adrian Jones is director of business
strategy for Terayon Corp. in Santa
Clara, CA.

located headend systems. That
way, you’ll be able to support a
wide variety of cable plant archi-
tectures and create a cost-effective
data network system that allows
service to grow in a scalable and
modular manner.

Also consider taking advantage
of efficient transmission schemes,
such as spread spectrum or synchro-
nous code division multiple access
(S-CDMA). You may find that using
these or similar technologies may
enable you to put off more expensive
plant upgrades until you can offset
that expense with revenues.

Consider a consolidated headend
architecture in your system design.
You can centralize network manage-
ment functions, helping to simplify
and streamline operations, adminis-
tration and maintenance responsi-
bilities. The ability to provide a
complete view of your network and
its elements allows for more com-
prehensive network performance

monitoring, correlated fault analysis
and more cost-effective failure re-
covery. Data service and customer
management can be coupled with
existing legacy operation and busi-
ness support systems, which trans-
lates to superior customer service
and more highly integrated business
procedures.

Data controllers

Data services offered over the
cable network use one or more digi-
tally modulated RF channels located
in available channels in the forward
spectrum, typically over the range
of 50-550 MHz. In the reverse direc-
tion, RF channels bringing data
back from the subscriber are gener-
ally in the 5-30 or 40 MHz range.

Newer and upgraded HFC cable
systems are generally designed to
extend the forward spectrum to 750
MHz and the reverse to 42 MHz. They
often are based on a hierarchical
architecture consisting of a regional
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By Stuart Fox

Five steps to reduced
return path ingress

here are many reasons to

reduce return path

ingress when offering

bidirectional digital ser-
vices, but the most persuasive one is
the effect this phenomenon has on
bit error rate (BER). As BER de-
grades, system availability declines.
That means substandard perfor-
mance and loss in revenue.

Filters are often cited as the solu-
tion to ingress problems, but recent
studies indicate that filters alone
are not sufficient to eliminate the
problem signals. Hence, it is neces-
sary to continuously monitor the
network and respond to ingress as it
becomes apparent—and hopefully,
before subscribers complain about
service quality.

One of the best tools for detecting
ingress on the return path is the
traditional spectrum analyzer. Its
advantages are fast sweep speed,
wide dynamic range and the ability
to look at the entire return path
spectrum of 5 to 40 MHz. An alter-
native approach would be to use
step-tuned receivers at a lower
price. However, today’s versions are
slower, have less dynamic range and
provide fewer data points than spec-
trum analyzers.

For cost reasons, return path
ingress is best characterized and
monitored at the headend of hybrid
fiber/coax (HFC) networks. Fortu-
nately, traditional labor-intensive,
reactive approaches can now be

Stuart Fox is marketing manager
for SAT Corp. of Mountain View,
CA. He can be reached at

(415) 390-0300.

replaced with proactive, automated
techniques that enhance quality of
services.

Causes of ingress

In an HFC network, 95% of the
return path ingress originates on
the drop to the consumer’s premises
or in the consumer’s home. The
number of homes passed in today’s
typical HFC architecture varies be-
tween around 500 and 2,000 sub-
scribers.

On the return path, all these sig-
nals funnel back to the headend. A
single source of ingress, therefore,
can affect the service of hundreds
(possibly thousands) of customers.
Telephony services could be disrupt-
ed, data speeds reduced, and inter-
active services could be impacted.

Of course, you could observe
ingress by coupling off from the
drop at the point where it connects
to the tap, but if every drop was
monitored this way it would quickly
become prohibitively expensive. In
addition, such monitoring would not
allow the funneling effect to be ob-
served. This is particularly impor-
tant in the characterization stage
when data needs to be collected for
use in allocating the return path
spectrum for optimum performance
and loading.

As you go about hardening your
system against ingress, it’s impor-
tant to remember one thing: Ingress
is a moving target. The sources of
ingress on the return path include
shortwave broadcast signals, two-
way radio communications, power
line corona, household appliances,
cordless phones and other similar

devices. All these signals vary
through the day and from day to
day. A drop that appears to have
sufficient isolation during daylight
hours may be inadequate during
evening hours. In addition, the iso-
lation of a drop will change as con-
nectors age, cables are damaged, or
for numerous other reasons.

Characterize, monitor

Every node has its own unique
characteristics and for some nodes,
these characteristics change all the
time. For example, older systems are
much more prone to ingress due to
connector wear and cable damage.

So how do you reduce the effects
of ingress? Basically, it boils down to
characterizing the problem, adjust-
ing the system to bring it up to opti-
mal performance levels, and
monitoring system performance to
ensure that ingress doesn’t creep up
on you again. Here are some simple
step to follow.

Step 1: Determine if a data
transmission problem is caused by
ingress. This is much easier to do if
you use a process of elimination. Of
course, this requires knowing what
the system characteristics looked
like when everything was working
correctly and ready to be certified.

When making your ingress deter-
mination, two statistics to remem-
ber are the maximum signal level
and average signal level over a rea-
sonable period of time; 24 or 48
hours is typical. Although spectrum
analyzers can measure maximum
and average signal levels, they are
not suited to providing this data in
an easily analyzed format. —
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Specially designed
software available today
can help get around such |
limitations. With such
software, the spectrum
can be divided up into
channels and the maxi-
mum and average signal
levels calculated for each
channel. The maximum
signal level data can be
used to minimize the
chances of laser diode

monitoring rate of 4
nodes/second would re-
sult in a sample inter-
val of 25 seconds. It is
only possible to achieve
this frequency of moni-
toring using an auto-
mated system. This
kind of performance is
particularly important
if telephony services
are part of the return
path communications.

clipping. Similarly, aver-
age signal level data can be used to set
up acceptable signal-to-noise ratios.

By using a computer to control
your spectrum analyzer and to col-
lect the data from each sweep, you
can develop an extensive statistical
database. Then, algorithms in the
software can be used to calculate
the maximum and average signal
levels on a channelized basis for dis-
play in graphical format or analysis
in a database program. The result-
ing data can be used as part of the
system certification documentation.

Steps 2 is obvious: Reduce or
eliminate the ingress signals using
the data you’ve compiled. Step 3?
Use the characterization data to
find the “sweet spots” in the return
path spectrum for critical services
such as data delivery or telephony,
as well as to identify the problem
frequencies to avoid.

Step 4: Set accurate alarm levels
for effective monitoring. You don’t
want to use alarms when character-
izing data, because the objective is
to determine the amount of ingress
present and then to reduce or, if pos-
sible, eliminate the ingress. Once
you've attained acceptable ingress
levels on each node, these same lev-
els can be used as the basis for set-
ting monitoring alarms.

Photo: Bob Sullivan

All nodes in a system have to be
monitored all of the time. For eco-
nomic reasons, this is best accom-
plished by using a switch to

"As you go ahout
hardening
your system
against ingress,
it’s important to
remember one
thing: Ingress is a
moving target.”

sequentially cycle through each
node. This means that each node is
being sampled for ingress.

To capture short duration ingress
signals, or to have a meaningful
sample when there is a large num-
ber of nodes, it is important to
sweep and switch as fast as possi-
ble. For example, for a headend
with 100 nodes, a system with a

Analyze stored traces

Step 5 in reducing return path
ingress is to use an automatic
monitoring system to keep track of
ingress occurrences. Automated
monitoring systems capture as
stored traces the signals that trig-
gered the alarm threshold you've
set. An automatic monitoring sys-
tem can provide a wealth of accu-
mulated information, including the
date and time the ingress occurred,
as well as frequency and signal
level data.

When looking for an automatic
monitoring system, look for one
that uses a spectrum analyzer win-
dow to display the stored traces.
Three display modes are especially
useful for viewing the ingress sig-
nals. They are the standard spec-
trum analyzer display of signal
amplitude vs. frequency; a spectro-
gram display that adds the time
dimension to the amplitude and
frequency axes, and finally a wa-
terfall display, which is another
three-dimensional display of stored
traces. These displays can be used
to build up information that can be
used proactively to prevent ingress
from disrupting the new interac-
tive services now being deployed
using the return path. CT
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By Robert J. Rance

Tips on network security

This article has been adapted from a paper presented at the
Society of Cable Telecommunications Engineers’ Emerging
Technologies 97 in Nashville, TN. The proceedings manual
from that conference is available from the SCTE by calling
(610) 363-6888.

ly-encoded premium entertainment over hy-

brid fiber/coax (HFC) media to cable modems
could put you at risk of electronic piracy and
malicious “hacking.”

You might have heard that a mutually authenticated
link encryption system might be useful protection
against hacking. With that type of system, both the
headend and cable modem actively confirm that every
encrypted message arriving from the other side has
been transmitted by that entity, not by some third at-
tacking party. Encryption means that the transmitted
information is totally obscured to anyone not holding
the appropriate keying information. Surprisingly, even
using such technology, your HFC system is still suscep-
tible to attack. Here are some things to keep in mind.

Cloning and its threats

Many attacks on mutually authenticated links arise
from “cloning” a legitimately registered cable mmodem
with or without its owner’s consent, or from cloning a
headend. A cloné is hardware and/or PC-based software
that emulates the functionality of a cable modem or
headend and additionally clones its identity by copying
its secret keying information. The clone becomes indis-
tinguishable from a legitimate unit as seen by the head-
end or cable modem unit being attacked.

Threats to data come in various forms. The pirate can
masquerade as a registered cable modem and steal data
service. This is called a “theft-of-service” attack and is
typically only detected when the legitimate customers
receive spurious charges on their end-of-the-month bill.

A second threat is one against privacy. Here, a pirate lis-
tens to the HFC channel and copies sensitive personal or
company proprietary information, or banking or credit card
information. In the case of electronic commerce, pirates
have an even more dangerous plan of attack. The pirate

Robert Rance is a member of the technical staff of Bell
Labs Innovations, Lucent Technologies. He can be
reached at (508) 691-3366, or by e-mail at rrance@bell-
labs.com.

ending data services, voice services and digital-

masquerades as a headend to the cable modem and
accesses the user’s PC, which can contain significant
amounts of electronic cash, as well as other financial
informati

Cable modems and eadefi s also are susceptible to
attack via bogus software download and control signal
spoofing. These can enable many of the attacks de-
seribed previously, or can merely e ' alicious.

Forms of attack

There are several ways to mount an attack. pirate
can make a clone by copying keying information from a
legitimate cable modem. Perhaps more easily, the pirate
can break into databases where the keys are stored, ei-
ther at the headend or point of presence. Such a break-in
can be achieved by exploiting a weakness in the service
provider’s firewall, by an insider attack, or by “recycling”
a discarded hard disk. A particularly damaging attack is
where the pirate modifies a new software version to be
downloaded to a large installed cable modem base. or
otherwise initiates a new download.

The replay attack is subtler. Here the pirate or acker
need not have a copy of the keying information, but
merely copies and replays later a given payload or con-
trol message. If the pirate can attach significance to the
timing of a message, significant damage or monetary
loss can occur. For example, the pirate can replay an en-
crypted broadcast message downstream granting every
subtending cable modem the permission to watch enter-
tainment to which they have not subscribed. Another ex-
ample would be to replay a set of messages that effect a
transfer of funds into the pirate’s account.

Exhaustive key search is yet another possible attack.
This is where the attacker tries all possible keys in an en-
cryption algorithm until he or she gets a match of input
and output. Currently exportable 40-bit keys are widely
considered insecure. Various sources have cited that major
governments are financially capable of developing dedi-
cated key-cracking machines that routinely and efficiently
break single-DES (data encryption standard) 56-bit keys.
A business case can be made for an off-shore piracy con-
cern to have the same capability.

Moore’s Law holds that computing power nearly dou-
bles every year and a half. That means in 20 years, all
PCs equipped with some dedicated hardware also will
be able to crack 56-bit DES keys. So, if you'’re using sin-
gle-DES, make sure it’s consistent with the value and
lifetime of the data it protects.
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Even though a fielded system may not have an oper-
ational life of 20 years, the information it secures may
need to be protected for that long. Decrypting data that
is copied today from a “secured” HFC link using tech-
nology 20 years down the road may therefore be advan-
tageous for the pirate. Encryption algorithms are
potentially vulnerable even without resorting to ex-
haustive key search techniques. The only provably se-
cure encryption algorithms are those that require a
memory size on the order of 2%* bytes at both ends of
the link. This requires more memory than all of the
computing resources on this planet! The successful en-
cryption algorithms in use today are those that no one
knows how to break. In some sense, we have only
scratched the surface in defining encryption algorithms
and exploring their attack suite.

Solutions

Once you've designed an HFC security system to
withstand attacks, you'll need an additional implemen-
tation-dependent attack analysis. For example, keying
may be accomplished by either a secret key-based or
public key-based key distribution system. The impact of
the former is that the cable modem manufacturer
and/or service provider may need to retain large data-
bases of secret keys with both high security and high
redundancy. The clash of these two opposing objectives
yields a rather user-unfriendly key distribution system.

I mentioned the issue of raiding points of presence for
keys. One way to reduce this vulnerability is to restrict
keys to those areas where they are specifically needed. In
particular, there is no significant advantage in exporting
session keys from the headends to the point of presence.

If you've elected to use public keying algorithms and in
particular, public key certificates, for key management in
large-scale HFC systems, which type should you choose?
Various algorithms are possible: RSA, Rabin, Diffie-Hell-
man and elliptic curve, to name a few. Regardless of the
choice of an actual algorithm, there is the differentiation
in capability between what I call “global certificates” such
as RSA and Rabin, and “Point-to-Point Certificates,” such
as Diffie-Hellman. Point-to-point certificates cannot ser-
vice a distribution model where an individual buys, owns
and cryptoinitializes a cable modem from a distributor.
Global certificates can accommodate both this model and
another model where the cable service provider-owner se-
curity linkage is done at the modem factory.

Some of the attacks we've discussed are enabled by a
bogus software download. Cable modems or network in-
terface units (NIUs) may be always downloadable for
two reasons: their firmware is not sufficiently mature,
and the service providers might want an easy path to
install new features.

There are two basic methods to protect against bogus
downloads. One is to partition the cable modem/NIU
into three areas: ROM-based download software, NVM-
based operational code, and a separate security area.
The second method does not bifurcate the functionality
into a separate and possibly expensive security area,
but to authenticate all downloads. Of course, that leads
to the question of who will be the authenticator: the
manufacturer, the service provider or both?

All this leads to some broader issues: Which parties

have security interests in the link? Who will install and
own the cable modem?

Four parties could have simultaneous security inter-
ests in a given user’s cable modem: the service provider,
the user himself, the content provider and the corpora-
tion in work-at-home applications. One method of serv-
ing this mix would be to establish a somewhat
tamper-proofed security partition within the modem
where the partition is enforced and secured by publicly-
accessible code developed by a manufacturer.

Link security is complementary to end-to-end (typi-
cally application-based) security. Most HFC systems will
need both. The two securities complement each other in
two ways: different services require a varying mix of pri-
vacy afforded by the two securities, and the two securi-
ties protect against different types of active attacks.
Some services, such as telephony, are physically secure
until the link, and require only link security, whereas
proprietary data secured at the application layer does
not require link encryption of its payload. On the other
hand, theft of e-cash and other sensitive information
from an individual’s PC requires link security. In fact,
link security here will protect against revelation of pass-
words and other secrets used for end-to-end security.

Multifaceted HFC systems provide a new fertile
ground for piracy. An HFC security system must
address an HFC-specific suite of potential attacks as
well as more generic attacks. Choose security compo-
nents based on a study of possible attacks against all
potentially interested parties. CT
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By Chris Brozenick

How to maximize uptime
when testing HFC telephony

ith increased competition
in the telecommunica-
tions industry, many
cable TV companies are
exploring the possibility of provid-
ing telephony service. However, the
increased revenue generated by pro-
viding telephony does come with a
responsibility. Testing the telephony
signals in the hybrid fiber/coax
(HFC) network is vital to providing
reliable service—and testing should
begin with a proven test strategy.
Long-time providers of telephony
services have spent years develop-
ing and fine-tuning procedures to
diagnose and isolate sources of net-
work trouble. The key to an effective
strategy includes an understanding
of the cable/telephony network,
knowledge of in-service and out-of-
service testing procedures, and uti-
lization of the right testing tools.

The telephony trail

Telephony in the HFC network
starts in the headend typically with
a high-speed synchronous optical
network (SONET) interface from a
telephony service provider and con-
tinues out over the distribution
plant to a subscriber’s home.

In the headend, the telephony
service provider—usually a local ex-
change carrier (LEC) or a competi-
tive access provider (CAP)—will
typically de-multiplex the high-
speed SONET signal down to multi-
ple DS1 signals. Each of these DS1s
provides 24 channels termed DSOs.
These DSO0s contain the individual
voice channels for each subscriber.

Test access to these DS1s and
DSO0 channels is provided by a
digital signal cross connect (DSX-
1) installed in the headend.
Transmit and receive connectors
for out-of-service testing, as well

Chris Brozenick is product market-
ing engineer for TTC.
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as monitor jacks for in-service test-
ing, are provided by the DSX-1.
After passing through the DSX-1,
DS1s continue to the host digital ter-
minal (HDT). The HDT takes the in-
dividual DSO channels and inserts
them into the HFC distribution net-
work. The HDT has fiber-optic out-
puts that are converted to coax prior
to reaching the subscriber’s location.

is sent to a network interface that
provides both a coax connector for
TV and a RJ-11 jack for telephony.
This device is typically referred to as
the remote service unit (RSU), net-
work interface device (NID), or the
customer premises unit (CPU).
Many factors contribute to the
quality of telephony service. These fac-
tors include the condition of the signal

At the subscriber’s home, the coax

when handed off from the telephony

Problem
Frame errors

Cycle redundancy
check (CRC) errors

Bipolar violations (BPVs)

Timing slips

Noise/garbled voice

Missing or incorrect
signaling events or digits

Bit errors

Common transmission problems

Indicates

Typically caused by framing differences
between network elements. Consistent
frame errors may be caused by timing
slips.

CRCs are an in-service performance mea-
sure. CRCs indicate noise on the span or
possible defective network equipment.

Problem in the copper plant between the
multiplexer and the HDT. BPVs aren’t
found in the fiber network.

HDT equipment and service provider’s
network equipment are out of synchro-
nization. Check timing source inputs and
settings.

Typically indicates problem on coax plant
because of external noise, or problem
with customer equipment.

Possible problem in provider’s switch,
improper routing, or problems with a
customer’s telephone.

Measures of quality of telephony signal.
Bit errors can only be measured during
out-of-service testing and indicate noise
or poor signal.
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service provider, coax plant quality
and noise influences. Testing telepho-
ny during turn-ups and further main-
tenance testing over time ensures
high-quality service to the customer.

Loopbacks

Loopback testing requires taking
customers out-of-service. However,
during turn-up or when troubles can’t
be isolated through simple monitor-
ing, loopback testing provides the
most reliable way to isolate problems
and verify quality. Utilizing a test set
with dual receivers and drop and in-
sert capabilities allows loopbacks to
be performed on a per-channel basis.
This procedure allows individual sub-
scriber channels to be tested without
taking the remaining customers (23
on each DS1) out-of-service.

Once the drop and insert con-
nection is made at the DSX-1 and
a loop has been established using
the built-in capabilities of the
HDT, stress patterns can be trans-
mitted from the test set to test
through the loop and receive back
into the test set. Since these pat-
terns are fixed sequences of ones

Figure 1: Telephony in the HFC network

SONET
multiplexer

P/
LEC

SONET

Cable provider

RSU

and zeros, the test set can compare
transmitted to received sequences
for errors. The quantity and type
of errors received provides a mea-
sure of the quality and type of
trouble existing on a particular
channel. A test set with multiple
types of stress patterns allows the
tester to simulate various traffic

and transmission conditions. Auto-
mated patterns built into the

test set provide a means to test
with a variety of patterns quickly
and easily.

Error-free performance ensures
the cable operator’s network is
good from the headend to the sub-
scriber’s home. —
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Voice frequency testing

During loopback testing (Figure
2), another measure of quality voice
service is made through transmit-
ting (voice frequency) VF tones
through the loop. Typically a voice
frequency test is done by sending
three different tones—404 Hz, 1,004
Hz and 2,804 Hz. By measuring the
return level and noise characteris-
tics of these tones, one can verify
voice quality. It is important that
the test set used for telephony test-
ing supports both tone transmission
and noise measurements.

In-service monitoring

The key benefit of performing in-
service monitoring is that it is trans-
parent to the customer—you can
resolve problems without taking
them out of service. The four major
tests described here are monitoring
inbound and outbound DS1s, measur-
ing timing slips, verifying voice quali-
ty, and monitoring signaling events.

Monitoring DS1s

First, check the quality of the DS1
signal itself. If the quality is unaccept-
able, the source of the trouble can
usually be isolated through further

testing. Verify DS1 quality by moni-
toring inbound and outbound DS1s
for errors. This type of monitoring
may be available through the built-in
system software provided by the HDT.

Timing slips

The purpose of checking for timing
slips is to ensure that the service
provider’s equipment and the HDT
equipment are in synchronization. If
the timing between the service
provider and cable network equipment
is allowed to drift for even a short pe-
riod of time, it can cause intermittent
errors. Timing slip measurements com-
pare the timing of the two circuits or
locations and identifies the frequency
deviations that cause the slips. A T-1
test set, equipped with dual receivers
for two-way simultaneous monitoring,
helps users identify timing differences
before they cause errors.

Verifying voice quality

When a quick and simple test is
needed to check voice quality, drop-
ping a voice channel to an audio
speaker provides an effective means
to verify quality. Signal power levels
and noise on the DSO channel can be
measured at this point as well.

Figure 2: Loopback festing

Headend
SONET & i\ Nod (
SONEY ode o0
Test set

Custamer

Again, a key function is that the test
set has dual receivers, which makes
simultaneous monitoring of both di-
rections of the circuit possible.

Monitoring signaling events
Signaling—the process of trans-
ferring call status and routing infor-
mation—is crucial to the delivery of

telephony service. Monitoring sig-
naling events will ensure that calls
go through. Signaling events to
watch are: on/off hooks and digits
being dialed. By monitoring for the
on/off hook states you can confirm
that switch-to-customer communica-
tions are taking place.

The accompanying table on page 52
shows common transmission problems.

Telephony test set

The telephony test set is a valu-
able tool for solving service prob-
lems between the telephony service
provider, cable TV service provider,
and/or the customer. Choosing a test
set that telephony providers already
use and understand can speed this
process. This test instrument must
provide a wide array of capabilities
including DS1 and DSO testing, VF
tone testing, signaling, and drop and
insert capabilities. Additionally, the
ability to integrate the test instru-
ment into a remote testing platform
with a test access switch in the
headend enables complete testing of
multiple DS1s from one location.
This makes optimal use of your test-
ing personnel, while increasing the
uptime of your telephony network.

A simple, proven testing strategy
carried out with a fully featured test
instrument enables you to accurately
qualify your network for operation,
pinpoint the sources of telephony
problems, and offer quality telephony
service to your customers. CT
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By Greg Hutterer

The case for OFDM

s Fred Slowik pointed

out in his article on two-

way architectures in the

January 1997 issue of
Communications Technology,
“Planning system upgrades based
on forward bandwidth expansion
is no longer enough” (page 38).
Why? Because the greatest oppor-
tunities lie in higher-bandwidth,
two-way services—especially for
the business market. Special ser-
vices offer potential revenues
many times greater than plain old
telephone service (POTS). Special
services include: universal voice
grade for private branch exchange
(PBX) trunk access, digital data
service (DDS) for lottery and auto-
mated teller machines, or T-1 or

Greg Hutterer is the program man-
ager for the Homeworx Telephony
Broadband Communications Divi-
ston of ADC Telecommunications.

Figure 2: Seice distribution overview
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Ethernet service for data commu-
nications and business access to
the Internet.

Service providers can look to their
hybrid fiber/coax (HFC) plant as the
most cost-effective medium for

providing two-way bandwidth for
business customers, but it raises the
following integral technical issues:

* How to get the most use from
the return path.

* How to overcome impulse noise

1997 » COMMUNICATIONS TECHNOLOGY



To bend glass without breaking it is impressive.
To do it decades from now is amazing.

Alcatel fiber with the revolutionary AFC3

coating system actually gets stronger and

stays flexible as it ages. Not convinced that'’s

amazing? Consider for a moment. What else

in the world defies the unwritten natural law

that everything gets weaker, more brittle and

less flexible with age? Yet few attributes could

be more important for the fiber you install in

your network. Because after you install it,

you need to access it. Tomorrow. Months from

now. And years from now. Get Alcatel v
AFC3 protected fiber, and you won’t worry

about flexing, stripping or splicing. For years ALCATEL
and years. For a brochure on Alcatel world

class fiber and cable products, please

call 1-800-ALCATEL.
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and narrowband interference.

¢ How to deploy HFC-based
services to different sizes and types
of customers.

A transmission technology
called orthogonal frequency
division multiplexing (OFDM) ad-
dresses all three of these issues. It
provides superior spectral efficien-
cy, resistance to interference, and
flexibility in deployment.

Spectral efficiency

Transmission systems can use a
number of digital modulation meth-
ods. One technique, quadrature am-
plitude modulation (QAM), exploits
the ability of two separate input sig-
nals to be carried on different quad-
rature components of a single
frequency carrier wave. One version
of QAM uses binary-level modula-
tion, generating an output signal
space with four message points.

One Small Step for the
Technician & Installer.
One Giant Leap for Drop
Reliability.

Ste

yo!

A cross section of the ProTex Weathershield
featuring sealing threads, pre-lubrication
and aluminum shielding.

For a FREE SAMPLE of the
ProTex Weathershleld,

call us at 601939 ¢2299
fax 6012 939¢1920.

ProTex, Inc. » 141 Fairmont . Pearl, MS . 39208
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Each of these message points, or
symbols, carries two bits of informa-
tion. This is four-level QAM, also
known as quadrature phase shift
keying (QPSK). QPSK multiplexes
digital service, level 0 (DS0s) into a
higher bit-rate data stream, and
then modulates that data stream
into a single RF carrier.

OFDM uses higher-level QAM to
optimize bandwidth even further, by
modulating the carrier frequency to
six discrete levels of the two carrier
wave components, which allows 6 x 6
or 36 potential symbols. Four of
these are not used, yielding 32 us-
able symbols, or 32-QAM. In an im-
plementation of OFDM with
32-QAM, OFDM maps half the DS0
into one frequency or tone, and the
other half into a different frequen-
cy; the two halves are put together
at the destination. Each DSO0 is as-
signed to two RF carriers, and the
entire signal consists of hundreds of
RF carriers.

Each 6 MHz channel carries 480
frequencies or tones (excluding
tones used for operations channels),
so OFDM allows 240 DSOs to be
carried within that 6 MHz channel.
That compares with only 96 DSOs
that can be handled by QPSK sys-
tems in the same bandwidth, as-
suming similar overhead. The
result: OFDM allows you to provide
more high-bandwidth services in
the same spectrum.

Controlling interference

Narrowband and impulse noise
ingress in the return path is a seri-
ous problem for data-intensive two-
way services, which typically require
a higher-quality signal. The coaxial
legs of the HFC plant can act like a
funnel, feeding noise into the optical
distribution node for transmission to
the headend, and making the return
path a very noisy place.

QPSK transmission systems are
single-carrier systems, so when they
are hit by a powerful interferer, the
whole carrier can be vulnerable. In
fact, a narrowband interferer that
falls anywhere within the frequency
occupied by a QPSK signal can wipe
out that entire signal. Broadband im-
pulse noise can be even worse, affect-
ing all QPSK frequencies. One way to
handle this problem is to reserve
other 2 MHz frequencies as backups
in case the primary frequencies are
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First we gave you the pipeline itself.

NetCaptain

Cable Data Then we developed Crystal Lin€, a system that funnels video, voice and data through

the pipeline. Today, we're harnessing the power of these services with the introduction
of NetCaptain, a new high-speed cable data system that enables broadband network
operators to manage and deliver interactive data and multimedia content at

unprecedented speeds.

As you make decisions that will transform the destiny of your business, Philips

Broadband Networks is doing its part to take your HFC pipeline wherever you want
HEC Bipalille it to go. Our integrated systems comprise a total infrastructure for video, voice and

data, as well as powerful management software to monitor and control all of your

services.
Call 315-682-9105 (in the U.S., call 1-800-448-5171) to learn how we're making the
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hit by narrowband interference. But if
you reserve those frequencies as sec-
ondary, they are not available as pri-
mary channels; bandwidth efficiency
suffers in this tradeoff. In addition, if
impulse noise is the problem, there
may be no regions of spectrum safe
from interference.

In an OFDM system, on the other
hand, each tone or frequency occu-
pies a very narrow slice of spectrum,
so fewer DS0s are affected by

narrowband interferers. When an
OFDM system is hit by narrowband
interference, OFDM remaps the DS0
to another available in-band fre-
quency, without dropping the call.
(See Figure 1 on page 58.)

There will often be noisy spots in
the spectrum. Take a ham radio oper-
ating at 29 MHz, for example. With
QPSK, you can’t use the block around
30 MHz. Clean slices of spectrum 2
MHz:z wide are required. With OFDM

cBl
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you can pack channels closer togeth-
er, with a granularity of only 18 kHz
(one DS0), making greater use of
available spectrum. And if there is
noise, the channels are remapped to
other frequencies, without having to
set aside large bandwidth reserves.
Impulse noise lasts a shorter
time but occupies a wider frequency.
Because frequency-multiplexed sig-
nals are not sliced up by time, they
have symbol periods several times
longer than time division multiplex-
ing (TDM) symbols such as those
used in QPSK systems. This longer
symbol length makes OFDM sub-
stantially more resistant to low-
level impulse noise. Adding a small
interval between symbols, called a
guard interval, makes OFDM even
more resistant to multipath inter-
ference, turning the equalization
process into simple phase and am-
plitude adjustment per tone.

Flexible deployment

When it comes to deploying
modems at customer premises, most
QPSK implementations do not per-
mit different-size modems to be
served by the same headend
modem. The scaleable nature of
OFDM, however, does permit this
mixing and matching of modems.

As a result, with OFDM, service
providers can deliver a range of

| higher-bandwidth services to a range

of customers more efficiently. And
they can do so using the same hard-
ware platform—at the headend and
at the customer premise—for both
telephony and data services, with
the same network management sys-
tem. (See Figure 2 on page 58.)

Special platform
Cable providers are looking for

new revenue streams from a range

of special services, such as DDS for
lottery and automated teller ma-
chine connections, T-1, and Internet
access. These are high-revenue,
high-bandwidth services, which re-
quire more than POTS but less
than four T-1s of total bandwidth—
the level at which competitive local
exchange carriers usually find it
cost-effective to offer fiber-based
services. HFC is a cost-effective

' medium for these two-way services,

and OFDM makes the most of HFC
in terms of spectral efficiency, relia-
bility and flexibility. CT
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This solution lets you take the bull by the horns.

The HP E6000A Mini-OTDR keeps your network up and running, by pinpointing network faults
and degradation more accurately. With the addition of optional Multimode, Optical Power Meter,
and Visual Fault Finder modules, the HP E6000A can provide complete optical fiber testing. So
you can support the installation and maintenance of Telecom and LAN/WAN networks.

The unrivaled combination of 16,000 points and 8 cm sample spacing allows the HP E6000A to
determine the exact location and characteristic of an event. A large (35 dB) dynamic range
means the HP E6000A offers excellent trace quality in less measurement time. And the
continuous (CW) light source built into every HP OTDR module adds even more capability.

As if that wasn't enough, this Mini-OTDR is incredibly easy to use. The HP E6000A’s one-
button operation and award-winning* user interface has automatic trace evaluation and
enables quick repeatable measurements.
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There is a better way.
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Design Hannover, Germany.

*In Canada call 1-800-387-3154, progran nutnber TMU325.

Reader Service Number 9

To find out how the HP EGO00A can
keep your network charging ahead, call
us at 1-800-452-4844>* Ext. 5197,
or visit our Web site at http:/www.
tmo.hp.com/tmo/datasheets/English
/HPEG6000A.html

(ﬁ HEWLETT®
PACKARD



POWERING

FOR

TELEPHONY

By Dan Kerr

Power distribution

in a lifeline network

There have been many articles re-
garding the use of hybrid fiber/coax
(HFC) networks for the reliable de-
livery of digitally compressed video
services, high-speed data, telephony
and lifeline services. But one detail
has often been overlooked: The
method of power distribution from a
central lifeline-quality power supply
to remote locations within the HFC
network. This article will compare
the materials and structures of theo-
retical and commercially available
power distribution cables, and ex-
plain the development of an im-
proved power cable, to help the
reader determine the best option for
their own lifeline service-providing
HFC network.

power solution used by
the telcos is to put a big
diesel generator in the
back lot of the central
office, complete with block warm-
ers, preheated fuel and a solid
preventive maintenance schedule.
But there is more than just a pair
of copper wires between your
headend/central office and your
customer. One must consider
fiber-optic cable, redundant
switching nodes, amplifiers in cas-
cade from one to more than you
might care to admit and perhaps
even a line-powered, network in-
terface device at every home.

For the HFC network operator,
the headend cannot be in the same
location as the power source. The
nature of these networks require
that power be inserted in locations
that optimally balance the load
with the current and voltage han-
dling capacities of the line gear.

Dan Kerr is midwest regional net-
work design manager for Continen-
tal Cablevision. He may be reached
at (513) 435-2092.
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"For the HFC
network
operator, the
headend cannot
he in the sume
location as the
power source.”

And if the HFC architecture being
used has low amplifier cascades,
the fiber-optic cable effectively iso-
lates the fiber-optic node coverage
areas from one another. In lifeline-
capable versions of these networks,
to achieve any economy of scale
from expensive, difficult to place,
generator-supported power sup-
plies, a cable is required to trans-
port the power to the optimum
points within the multiple receiver
HFC network.

In 60 Hz power conduction, what
matters most is the cross-sectional

Table 1: Comparative volume of mefric ton of aluminum and copper

Vital stafistics
Cubic inches/metric fon

Specific grovity
(Density relative to water)

Resistivity. (micro-ohm-<m)

Material modulus of elasicity
(“Stiffness”™ in millions pounds,/square inch)

Dollars /metric ton
(2,200 pound London Metals Market—2,/20/97)

Reference: “Metals Handbook, * American Society for Metals, 1948 Edition, Poges 20-21.

area of the material in question. As
in electricity’s most common analo-
gy—water pipes—the larger the
pipe, the greater amount of water
that can move through it. And ac-
cording to Ohm’s Law, E =1 x R,
the larger the wire, the lower the
resistance and subsequent voltage
drop and the less amperage needed
to provide constant power to the
system components.

The HFC system operator has
several considerations in selecting
the “right” power transportation
cable: 1) the DC-loop resistance, if
a coax, or the total resistance of a
pair of conductors, if individual
wires; 2) the weight and configura-
tion of the cable, with and without
ice, for pole loading; and, 3) the
mechanical characteristics of the
cable, for ease-of-installation and
maintenance.

Materials

Total conductivity is a function of
the cross-sectional area of the wire
and basic conductivity of the materi-
al. Using the equation PI x R?,
doubling the wire’s radius will
quadruple its conductivity. If the

Aluminum Copper
2251 6,801
27 8.96
2.655 1.673
10 16
$1,606 $2,342
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The cost of in-home installation and test can be The spectral magnitude of a TDR’s pulsed DC
murder on your budget. output tends to roll off rapidly at high frequencies.
Thus, traditional TDR-based tests do not measure at
RF frequencies. With FDR, you specify the frequency
range to meet the requirements of your system.

Scheduling appointment times, fumbling through
wiring, and finding owner-installed components
triples the expense compared to a curb-side test.
Cable Mate’s user-friendly display, controls and
menus simplify procedures.
Up to 40 sweeps can be stored
for comparison to historic data.
So, if you want to ensure signal
Cable Mate’s advanced Distance- quality without the budgetary
To-Fault mode displays SWR ___ horror stories, pick up Anritsu

versus distance—clearly indicating DC 500 MHz 1000 MHz  Wiltron’s Cable Mate.
the f e f all FREQUENCY —— ———————
© [reduency respanse of 2 Call 1-800-230-2972.

connections and splitters through-
out the home. Additionally, a 5 MHz to 1200 MHz
synthesized RF sweep verifies SWR specifications.

Unlike time domain reflectometry (TDR), Cable /lnrl tsu

Mate’s frequency domain reflectometry (FDR)

-
works at RF frequencies. This enables Cable Mate WI Itron
to accurately evaluate high-frequency performance. @ www.anritsuwiltron.com

Anritsu Wiltron’s Cable Mate accu-
rately verifies the entire cable
drop, including in-home wiring,
from a curb-side test connection.
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material is changed while the wire
diameter remains constant, like re-
sults can be obtained. For example,
the conductivity of copper is four

times that of nickel. Choosing the
correct material requires balanc-

ing the electrical requirements of
the job against the material’s cost,

Figure 1: Comparisons of mefric tons of wire
Aluminum and copper, (0.15 chms per 1,000 feet)

~t——— (.3263 feet
0.08364 square inches

97.83 pounds /X'

204.95 pounds /K

Aluminum — 22,487 fest @ 50,0714 *

Copper — 10,734 feet @ S0.2182 *

* Materials cost only.

Table 2: Weights and ice loads of theoretical and commercially available conduciors

conductivity and physical and me-
chanical properties.

The four most conductive met-
als, in order, are silver, copper,
gold and aluminum. Cost alone
has narrowed these choices down
to two materials: copper and
aluminum. Some of the basic
properties of these two elements
are specific gravity, or weight per
unit volume; resistivity, or how
good a conductor the material is;
the material modulus of elasticity,
a measure of “stiffness”; and
the material cost. As represented
in Table 1 on page 64, the volume
of a metric ton of aluminum is
more than three times that of ¢
opper. This means that for any
given wire gauge, three times the
length can be drawn from the
same weight of material. Regard-
ing “stiffness,” a wire made of
copper is 1.6 times as difficult to
bend (assuming native, unan-
nealed elements). As a conductor,
copper requires about 63% the
cross-sectional area of an alu-
minum wire to achieve the same
conductivity. And finally the cost
differences. Per unit weight, cop-
per is about 150% more expensive
than aluminum while per unit vol-
ume, the difference increases to
about 480%.

In order to begin comparing these

DC loop Complefe 0.25ich  Total 00 of Bundle Bundle : :
resistonce  circuit suppor bundle wike with 0.25-  with 0.5 dlfferent‘ — We oS UG s
per 1,000 pounds/K'  stond pounds/K"  bundle inch radial  inch rodial th(?m. Given the ultlr‘naFe goal of ef-
feet pounds /K’ inches ice (1) ice (1) ficient power transmission, let’s look
pounds/K'  pounds/K" at conductivity. In the coaxial cable
Notes arena, 0.30 ohms per 1,000 feet DC
Calcuoted pai loop resistance is the best currently
of 0.15chmAL 030 m 17 393 09726 773 1,308 23 | available. This will be used as the
benchmark. To achieve the same
Colculated pair using parallel conductors, a pair of
of 0.150bm U 030 454 121 575 0.7580 888 1,357 23 0.15 ohm/K’ wires is needed. Using
Pait of 1/0 the following equation:
oluminum
conductars 0.33 300 121 421 12100 875 1,484 4 Material resistivity x length/desired
Peit of 2 resistance = area,
copper . . .
conductors 0.32 480 121 501 0.8400 940 1,434 4 and solving for diameter with:
2 x SqRt a/Pl
Power62s 029 284 17 05 09D 1297 s St
1,160 T 030 431 121 552 15 196 1% 5 the sizes of wires with the given
conductivity in copper and alu-
Notes; _ minum are, respectively, 0.2590 and
» Weigh ofice is 57 poundsy/cubc oot 0.3263 inches. Figure 1 demon-
L Wire size ond performance bused on elemental properties. ; th i h irinal
¥ For the 0.15 ohm Al, 80 mil insulafion. For the 0,15 Cu, 60 mil isulatian; Insulation weight—0.031 per cubic inch. SFrates at using the origina ‘rr‘1et-
4 Resistances for wite gouges from 1993 NEC Handbook, page 919, odjusted to 68°F ric tons of material, and equalizing
5 Diameter and weight of 0.625 and 1.160 TX include jacket. for conductivity, twice the length of
wire can be made from aluminum,
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weighing half as much per foot and
with a raw material cost of only a
third that of copper.

The next step is to assess the ef-
fect of the differing diameters. In
aerial cable construction, a point of
more and more concern is the load-
ing of poles. In areas of the country
where ice is not a consideration,
the weight of the calculated copper
wires alone makes them undesir-
able (0.45 pounds/feet vs. 0.27
pounds/feet for aluminum). But
with a full 0.5-inch radial ice load
and a 1/4-inch support strand, the
smaller diameter of the copper
wires, and subsequent lesser ice
loading, nearly negates any materi-
al weight per foot considerations.
This is demonstrated in Table 2 on
page 66. Note that the paired wires
created and insulated by calcula-
tion are shown along with commer-
cially available wires of comparable
conductivity, #2 gauge copper and
1/0 gauge aluminum (and some like
performing coaxial cables) yielding
the same conclusion.

Of the parallel conductor pairs,
the aluminum wires have the best
overall performance for cost and
pole loading. There are still difficul-
ties with this solution; connecting
parallel wires to a system based on
concentric conductors and the in-
stallation charges for what are

Figure 2: Relative force fo deflect
(copper and aluminum)

Aluminum

0.500 0D

55 mil
1 inch 0D [

55 mils



Figure 3: Comparative force fo deflect aluminum tubes and wire

All cross-sectional areas are 0.08364 square inches or 0.15 ohms per 1,000 feat. (Dashed 0.3263-inch wire outline for reference.)
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Tube section modulus = PI/64 * (007 - 1D
Solid wire section modulus = (P * 0D / 64
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0.625" 0D.
46.0 mils

Deflection = (Lood * Length®) /(48 * Material modules * section modulus)

Deflection. length and diameters in inches; lood in pounds.

Aluminum marerial modulus = 10 million pounds per square inch

Equations from Elements of Strength Materials, Timoshenko & MacCullough, 1949, pages 123 and 182.

essentially two feeder cables. How-
ever, if the reader is willing to over-
come these problems, this may be
an acceptable solution.

Structure

To date, coaxial cables have been
the power transportation cable of
choice. Traditional coaxial cables re-
quire a 75 ohm impedance that dic-
tates a specific structural
relationship between the center con-
ductor and shield. For better con-
ductivity, you cannot simply add
more metal to a given cable without
changing the impedance. A larger
cable must be used.

These larger cables are signifi-
cantly more difficult to work with.
Empirically, a .500 coax cable is
much easier to bend than a 1-inch
coax cable, but they have different
wall thicknesses and conductivi-
ties making a true comparison dif-
ficult. Let’s first look at the
relative effect of diameter on stiff-
ness. Using a 55 mil wall thick-
ness, the force, in pounds, required
to deflect a 3-foot section of alu-
minum tube 1-inch is expressed in
the following equation:

Deflection = (Load x length3)/(48 x
material modulus x section modulus)

MAY

Material modulus of aluminum is 10
million pounds/ square inch
Material modulus of copper is 16
million pounds/ square inch

Tube section modulus = (P1/64) x
(OD* - ID%)

For reference, the solid wire section
modulus = (PI x OD*)/64)

From the previous information,
it is calculated that the 1-inch alu-
minum tube is more than 9 times
stiffer than the 0.5-inch tube of
like wall thickness. If these same
tubes were made of copper and the
0.5-inch aluminum tube is as-
signed a stiffness of 1, the 1-inch
and 0.5-inch copper tubes yield a
relative stiffness of 1.6 and 15.1
respectively. The use of aluminum
has significant mechanical advan-
tages. See Figure 2 on page 68.

The previous calculations, while
useful in demonstrating the impor-
tance of diameter in any coaxial
configuration of a power cable, do
not balance stiffness with conduc-
tivity. In Figure 3, standard coaxial
cable outer diameters are shown
with wall thicknesses of a cross-
sectional area equivalent to 0.15
ohms / K'. For this figure, a solid
aluminum wire of the same con-
ductivity as the tubes is used as a
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reference of 1 unit of stiffness.
Again, the diameter, more than the
wall thickness is the chief determi-
nant of the cable’s handling char-
acteristics. The greater inherent
stiffness of copper, even with the
thinner walls its better conductivi-
ty allows, does not yield a mechan-
ically superior tube, given the
same conductive requirements and

conductivity, pole loading and me-
chanical properties is the smallest
aluminum tube with the largest cen-
ter conductor possible. Such a cable
was designed and produced. Using
the thickest available sheath, the 55
mils in a 1-inch coax, and the largest
copper clad wire from which stan-
dard center conductors are drawn, a
0.625 OD. coaxial cable was created.

outer diameters.!
The solution that best combines

This cable, with slightly more alu-
minum in its cross-sectional area
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than the largest commonly available
coax, has a loop resistance of 0.29
ohms/1,000 feet and handles like an
.840 or .875 coax cable.? It retains
the craft-friendliness lost to parallel
conductors and loads poles less than
any other comparable solution (Fig-
ure 3 on page 69.).

The greatest difficulty with the
design is the small clearance be-
tween the center conductor and
sheath inner wall. An entry connec-
tor and splice have been designed

| that use an insulated mandrel to

overcome any conductive problems.
Also used was strengthening the
seizing mechanisms to withstand
the force this much metal can exert
on a connector as the temperature
drops. Finally, the pins on the entry
connector and center conductor
seizing mechanisms of the splice
were increased in size to allow con-

| tinuous loads of 25 amperes to be

conducted without appreciable heat
being created.

It can be seen from the discussion
of metals, structural options and
pole loading requirements, for the
HFC system operator, this newly de-
veloped cable/connector combination
is clearly the best existing solution
to meet the power transportation re-
quirements of a lifeline service capa-

ble, HFC network.

! For comparative purposes, the
stiffness calculations (using the alu-
minum wire for reference) for like
OD tubes made of copper having a
cross-sectional area equivalent to
0.15 ohms/ K’ (0.05284 square inch-
es) are: 1 inch - 17.1 mil wall, 18.33
stiffness; 875 = 19.7 mil wall, 13.88
stiffness; 750 - 23.1 mil wall, 10.03
stiffness; 625 - 28.2 mil wall, 6.77
stiffness; 500 - 36.3 mil wall, 4.10
stiffness; solid wire -326.3 mil diam-

| eter, 0.64 stiffness.
| 2 The measured flexural stiffness of

a 0.840 cable is 23 foot-pounds, the
power feeder 0.625 has a measured
flexural stiffness of 24 foot-pounds

| Acknowledgments: The author great-

ly appreciates the efforts of Mark Al-
rutz of CommScope Inc.; William R.
Kerr, metallurgical consultant; Joe
Hohlmayer of Continental Cablevi-
sion; Gilbert Engineering; and many
others within these companies for
their contributions. CT
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FOR

TELEPHONY

By Rick Marcotte and George Oughton

Juicing up your HFC
net for the next decade

ew services delivered
over hybrid fiber/coax
(HFC) networks such as
telephony, high-speed
data, energy management and in-
teractive TV (ITV) are appearing
on the cable telecommunications
landscape so quickly, it’s almost
becoming a case of “sink or swim.”
The delivery of these services over
the cable TV network is seen by a
number of industry analysts as
fundamental to many MSOs’ out-
right survival.
The expansion of information
services on the HFC network re-
quires a new breed of active com-

Rick Marcotte is director of sales
and marketing and George Oughton
is senior staff engineer for Exide
Electronics’ Emerging Technologies
Group.

ponents plus a dramatic increase
in overall network reliability. Pow-
ering requirements will go beyond
the capabilities of traditional

"The enhanced
ferroresonant
transformer
is analogous
to a 900-pound
gorilla.”

cable TV powering architectures,
creating “unknowns,” particularly
related to network interface unit
(NIU) powered devices. Network

powered loads such as telephones,
energy management interface/con-
trollers, certain cable modems and
other yet-to-be-invented devices,
will be turning on and off at dif-
ferent times at different points in
the network with various power
demands.

In addition, the existing inter-
action of constant power coax am-
plifiers, regardless of the length
of the cascade, will increase the
dynamic power demands on the
network power supplies. The nor-
mal service and repair process,
where a large part of the load can
be switched off, repaired and
switched back on again is another
example of a dynamic load on the
cable TV power supply. These new
and in some cases, unknown dy-
namic network powering demands
will occur in both distributed

Figure 1: Ferroresonant transformer foldback characterisfics
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Figure 2: Virtual fuse frip curve
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and centralized power architectures alike. In the ab-
sence of knowing what future dynamic loads will be,
it’s important that MSOs look ahead and plan for
them now.

Two power "musts”

In order to handle the dynamic loads of tomorrow,
two things have to be true. Manufacturers have to
spec, design and build a more robust power supply to
enhance overload capabilities. Secondly, the power
supply has to have the intelligence to allow you to
use that overload capability only when you need it,
thereby controlling the “brute force” built into the
supply. The future-proof power supply must enable
the network to handle the peak power draws from
these dynamic loads that could be of short duration,
without dropping the load, or turning off the power
supply. The power supply also must prevent the pos-
sibility of damaging the downstream network compo-
nents by delivering sustained overcurrent.

When temporary overloads or short circuits occur,
the inherent capabilities of the traditional cable TV
ferroresonant transformer limits the amount of
current that is delivered. If the overload or short-cir-
cuit demands more current than the transformer can
deliver, the voltage collapses. It’s then up to a tech-
nician to identify the cause of the overload and re-
move it.

This traditional method of dealing with overload
is used by almost all in the cable TV industry today.
It is inherently current limiting to a range of 125-
150% of the rated output current of the power sup-
ply transformer. After reaching the current limit,
the traditional ferroresonant transformer undergoes
a “foldback” process and collapses its output voltage
to zero.

Another option

A better way to handle dynamic load increases is
to build in a larger short-term overload handling
capability. The traditional ferroresonant transformer
makes it possible to deliver more sustained over

MAY 1997 o COMMUNICATIONS TECHNOLOGY




current than the network components can handle,
thus causing actives/passives overheating, stress or
outright failure. In some cases this overload capabil-
ity is not sufficient to clear a short duration fault. In
other cases, it is too much current, particularly
when applied for a long period of time. Thus, the
challenge is limiting the use of this increased over-
load capability so that damage does not occur to the
cable network passive/active components or to the
power supply itself. This requires a “smart” trans-
former.

Next-generation enhanced ferroresonant trans- g VSAV-10-1000-2W2
formers available very soon will be capable of han- % e
dling overloads up to 200% (almost like providing R, -%Q‘N’

network insurance for those dynamic loads of today TRABTS 4

and the future). As seen in Figure 1 on page 72, this
enhanced ferroresonant transformer can deliver up
to 200% of the power supply’s rated output current
before foldback occurs. With this capability, the en-
hanced ferroresonant transformer is analogous to a
900-pound gorilla. Having a 900-pound gorilla is
great, but it’s even more important to control it. In
this case, a digital microprocessor with -advanced
control algorithms has been deployed to harness the
power of the gorilla. The microprocessor intelligence o VSMA-10-1000-2W2Z
acts like a finger on a switch, turning the ferroreso- ,&55 .:j«'

nant transformer off in an overload situation based e

on predefined criteria. This “turn-off” command acts
like a “virtual fuse” to provide protection to the net-
work components and to the power supply itself.

Ideally, the power supply should behave in a man- .
ner whereby short-term high overloads (i.e., 200% *"MB Gain
for one second) can be accommodated without fold-
back or shutdown. However, overloads of 200% for
greater than one second would “blow the fuse” and
turn off the power supply, saving the cable compo-
nent and power supply itself. Fuses are excellent
protection devices, but are difficult to replace. In a
perfect world, the “virtual fuse” would be mainte-
nance-free so that it would replace itself when the *Availa[ﬂe with Power Insertion
overload was removed.

In an overload situation, the “virtual fuse” would
blow (i.e., the microprocessor has turned off the *Plug-in Power Adaptor
power to the ferroresonant transformer). Every five
seconds the microprocessor would turn the ferroreso- 110/220VAC |Ilpl|t
nant transformer back on and monitor the output 12VDC Uutput
current. If the output current overload has ended,
the power supply would remain on (i.e., “replace” the
fuse). If the overload still existed, the virtual fuse *5 Year Warranty
would blow again and the process would be repeat-
ed. The brilliance of the microprocessor is that it al- .
lows for the configuration or adaptation of the power *Desngned and Manufactured
characteristics to correspond with changes in the bv____
loads that it is powering. As illustrated in Figure 2,
the “maintenance-free virtual fuse” trip curve can be
predefined in the microprocessor software code to
deliver the optimal output current for the optimal
amount of time.

«fPassive Return

o} Compact Housing

The microprocessor is the ideal way to deﬁne 1 800 645'7600 1 561 998'9594 FaX 1 561 998'3712
configurability for several reasons, beginning with E-Mail: viewson@ix.netcom.com
its flexibility. Through software code, operating para- hitp://www.viewsonics.com
meters can be configured. The use of a microproces- 6454 E. Rogers Circle Boca Raton, Florida 33487 USA

sor also reduces parts count in the power supply,
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| thereby greatly increasing relia-
bility. In addition, the accuracy
of displayed readings improves.
The microprocessor allows the
cost-effective integration of a digi-
tal liquid crystal display (LCD),
giving the ability for high resolu-

 tion digital metering with true

| root mean square (RMS) measure-
ment at no additional cost. Para-
meters such as input/output
voltage, battery voltage, number
of power events, time on battery
and output current among others,
are easily obtainable. Another
benefit of the microprocessor
is the built-in capability to
deliver digital signaling for tomor-
row’s status monitoring require-

{ ments, via RS-232 or some other
interface, once the network status

{ monitoring systems migrate
toward full digital end-to-end
signaling.

Technicians today typically
take their own digital meters
to get RMS readings from the in-
dividual power supplies. With

| the microprocessor, all of those
values (meter readings) are avail-
able through the LCD, making it
unnecessary for cable technicians
to carry expensive portable me-

| ters. Meter readings become

| easier, especially when power sup-

plies are situated in hard to reach

areas, like telephone poles. Tech-
nicians also are better prepared
to maintain the equipment. When
the product goes into standby,

the microprocessor records it

as an event, and then records

the amount of time spent on bat-

| tery. This digital reading shows
how much the battery has been

| exercised since the last mainte-
nance visit. The technician can

{ then use this information in

! regular maintenance of the batter-

r ies, proactively deciding when re-
placement is needed or if

| maintenance checks need to be
held more frequently.

' No one can be certain about
the nature of tomorrow’s network
from a powering perspective,
but it is important to look ahead
and anticipate future needs. The
best anyone can do is to begin
now by future-proofing HFC net-

| works to ensure that today’s capa-
bilities don’t limit tomorrow’s
progress. CT
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s POWERING

Schemes and devices

FOR

TELEPHONY

By John J. Downey

for “hitting nines”

With the advent of increased services
and the demand for 99.99% reliable
cable systems, more emphasis is being
placed on the integrity of the powering.
A brief amount of downtime caused by
an unreliable powering scheme trans-
lates into service calls, irate sub-
scribers, wasted time, and possibly lost
revenue and customers. Many ap-
proaches can be taken to increase sys-
tem reliability. The use of surge
suppression devices and different fus-
ing schemes is one such approach.

John Downey is a senior field engi-
neer at C-COR Electronics in State
College, PA. He can be reached at
(814) 238-2461, ext. 2207.

SCTE members ros US 1o be thei offdl pblcation

efore any detail is given

about surge termination in

a cable system, it would be

appropriate to mention
something about mainline power sup-
ply problems associated with storms.
If a nonstandby power supply shuts
down because of a storm and starts
back up, transient voltages may pass
through the cable system until the
power supply transformer becomes
saturated.

Most standby power supplies
have delay circuitry and many main-
line power supply vendors offer op-
tional delay circuits to connect to the
secondary side of the transformer.
This will eliminate these transient

leaders turn to us every day in the
'97 SCTE Cable-Tec Expo Show Daily

voltages from being passed through
the cable system.

Another option is to utilize an un-
interruptable power supply (UPS).
The UPS provides AC voltage to the
backup batteries, which in turn feed
an inverter that converts back to AC
voltage. When the AC is not present,
the batteries immediately supply the
power. This eliminates any interrup-
tion in power when the AC is mo-
mentarily shut off.

Grounding, bonding

It also is imperative to assure a
well grounded system. According to
National Electrical Safety Code sec-
tions 92C1 and C3, the cable system
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should be bonded at a maximum interval of four con-
nections per mile. This sometimes translates to every
first and fifth pole. An industry “rule-of-thumb” states
that a separate vertical ground should be used on every
active, mainline power supply, first, tenth and last pole.
Some go as far to ground both sides of an active and
place a shunt over the active. Vertical grounds should
measure less than 25 ohms resistance. A vertical
ground used for a mainline power supply should mea-
sure less than 2 ochms resistance. If these resistances
cannot be met, certain grounding schemes can be used
such as soil reconditioning and ground rod “ganging.”

Power supplies, fusing

Voltage transients don’t “blow” a current limited fuse,
but the surge protection module (SPM) within the am-
plifier power supply will “fire” to protect the power sup-
ply and cause a current spike. This, in turn, will cause
nuisance fuse blowing of the main fuse. Most amplifiers
will use a 3AG, spiral-wound-type, slow blow, main fuse
to eliminate this dilemma because it will accommodate
specific current spikes for short durations. The following
shows the current handling capability vs. time for this
type of fuse: 110% for 4 hours, 135% for 1 hour, and
200% for 5 seconds. These fuses also are more stable
with temperature than the spring-type, slow-blow fuses.

Placement tips

¢ In the cable system. Some transients are longer
in duration and higher in amplitude than what the
SPM can handle, therefore requiring additional protec-
tion. The ideal way to provide transient protection to
your system would be to place a surge terminator in
every active device, but this can be very costly. An op-
tional scheme is described as follows. This method ap-
plies to each powering group in the system.

Maintain a fusible link between the source (mainline
power supply) and the load (actives in system)—a cir-
cuit breaker or fuse in the power inserter (one for each
direction power will travel) or in the first amplifier to
see AC voltage on both sides of the inserter. Some peo-
ple don’t like to use circuit breakers because the inter-
mittent power can be very taxing on your equipment
and the consequential intermittent RF signal can be in-
tolerable for your subscribers. A fusible link is to assure
protection from serious surges that can occur because of
lightning, electric company maintenance, etc. If there is
no fusible link and a current of more than 40 amps con-
tinuous current is sent through a surge terminator, the
surge terminator could fail and short to ground!

First, place one surge terminator in the amplifier on
each side of the power inserter (the first amplifier to see
AC voltage in each direction), or in the power inserter it-
self Some mainline power supplies are furnished with
fuses, circuit breakers and/or a surge suppression device,
thus providing the fusible link and possibly eliminating the
need for extra devices in the first actives. If you have addi-
tional surge terminators allocated to each branch, proceed
with the following: Place one surge terminator in the end-
of-line amplifier (i.e. the trunk/bridger amplifier furthest
from the mainline power supply).

Working back from the end-of-line toward the power
supply, insert one surge terminator in evenly spaced
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LISTENING. You’re looking at the Altec AP38 Cable Placer. It was designed by our engineers.

But it was created by the people who use it. At Altec, we solve problems by listening to our customers. Then

we manufacture equipment solutions that work. The Altec AP38 is a perfect example. Built to place both
fiber and coax, this machine offers 38 feet of working height and a side reach of ever 25 feet, so it can handle
all your upgrade and new build projects. Combined platform and fairlead capacity totals 650 pounds, with
sideload capacity of 500 pounds. The platform even rotates a full 180° to keep the operator in the right
working position. The Altec AP38 is a real piece of work. And it’s just one part of a whole line of Altec
equipment designed to respond to a changing telecommunications industry. Give us a

call and we’ll respond to you, too. Problem solved. 1.800.958.2555 or http://www.altec.com.
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amplifiers. The spacing of these ampli-
fiers will depend on how many surge
terminators you have allocated to each
leg. Some locations that may need spe-
cial attention are hilltops that are fre-
quently subject to lightning strikes,
locations which exhibit bad grounding,
amplifier stations located near high
tension power lines, etc.

¢ In an amplifier: It is impor-
tant to understand in which fuse lo-
cation the surge terminator should
be installed. Do not place a surge
terminator in the main fuse loca-
tion. The surge terminator acts like
a buss bar during normal operation.
Place buss bars (slugs) in the trunk-
in/trunk-out ports of all the trunk
amplifiers in cascade. If cascading
bridger amplifiers, “slug” these ports
also. The best place to insert a surge
terminator in a trunk/bridger ampli-
fier is in any of the “slugged” ports.
If no ports are being “slugged,” place
the surge terminator in the fuse lo-
cation of any unused port.

It is recommended to use fuses or
circuit breakers in the active distri-
bution ports. If the distribution

Cushion grips available.

800-233-8713
Fax: 717-494-0860
SCTE EXPO Booth 612

Click-type wrench with full
contact head.

ports are “slugged,” a surge on that
feeder leg could take down the en-
tire trunk run (including the node).
The fuse would prevent this from
happening. The fuse value is typical-
ly 1.5 times the actual current draw
through that port. This is critical to
the design. If the power inserter
fuse is the weakest link in the cas-
cade, it could still “blow” before the
distribution fuse!

You also could use a buss bar or a
surge terminator in the line exten-
der through fuse location. If the line
extender doesn’t use the through
fuse to power additional line exten-
der(s), a jumper can be cut on the
surge terminator to stop through
power. (Note: Verify that MLP power
paths are striplined or “slugged.”)

Troubleshooting

Circuit breakers are very good for
troubleshooting and eliminating
blown replacement fuses. With a cir-
cuit breaker installed in the blown
fuse location a signal level meter can
be utilized to track down the span
of cable that is bad. Use the 50/50

CLIck CLI with a Lemco torque wrench

TQG-7/16
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TQ-7/16

Click-type speed wrench jumps
hex corners for fast installation

technique to cut the system in half.
Disconnect the power continuity to a
specific span and see if the intermit-
tent RF signal becomes stable. If the
RF signal stabilizes, then the prob-
lem is further down that branch. A
mainline passive is a very good place
to disconnect the continuity by
pulling the face plate. A jumper with
alligator clips can be used to ener-
gize a specific power path and fur-
ther determine the bad span.

Conclusion

The method described herein
should help to minimize certain
nuisance outages while still provid-
ing adequate protection to the am-
plifier stations. This scenario also
targets the one place where the fuse
will “blow” and thus eliminating
guesswork when an outage occurs.
A circuit breaker can be installed to
troubleshoot the system and elimi-
nates wasted fuses. If a serious
problem is encountered, a circuit
breaker can save a trip back to the
fuse location until after the problem
is rectified. €T
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BIDDLE® Modet 510 TDR '
Hand-Held Time Domain Reflectometer - BIDDLE® Model 5358 TDR
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electrical test instruments and Multi-Amp stand for quality, reliability others are unwilling or unable to match, such
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warranty, cerfification and more.

AVO INTEINATIONAL
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BASICS

By Deb Nissen

A kinder, gentler TDR

he time domain reflec-
tometer (TDR) is an in-
strument with a long and
colorful history. Once re-
served for only large cable systems
and higher level engineers, the new,
kinder, gentler TDR is taking its
place among other test instruments
as one of today’s standard trou-
bleshooting tools.

The acronym TDR is used for
good reason. Most people can’t re-
member what the letters stand
for, let alone the full and correct
pronunciation. But, even if you
could remember, the name “time
domain reflectometer” is just too

Deb Nissen is the regional sales
manager for Riser-Bond Instru-
ments located in Lincoln, NE.

Ml'b ®® Q\OQ\LS

Established 1975

darn long for today’s casual and
hurried society. Although the full
name may be a mouthful, it is not
the only hurdle the TDR has had
to overcome. A history of complex-
ity and premium pricing has lim-
ited the use of the TDR in the
past. However, the simplified and
lower cost TDRs of today have
helped the instrument make a
dramatic comeback for both
metallic and fiber-optic cables.
Today, the TDR has become one of
the modern installer’s preference
for tools. The optical time domain
reflectometer (OTDR) evolved as a
direct result of today’s telecommu-
nications needs, but the tradition-
al metallic time domain
reflectometer (MTDR or TDR) has
been around for over 50 years!

CEB

Clean up that Headend..

: (POWERS 16 LNB's)

“CALL US FOR ALL YOUR SATELLITE POWERING,
ROUTING AND CONVERSION PRODUCTS”

DENVER, CO ATLANTA, GA ST.LOUIS, MO PHOENIX, AZ
800-525-8386 800-962-5966 800-821-6800 800-883-8839
303-779-1717 OCALA, FL INDIANAPOLIS, IN

303-779-1749 FAX  800-922-9200 800-761-7610 http://www.megahz.com
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Figure 1: Waveformtype TOR

Operation

The early TDR was an instru-
ment that was very intimidating to
the operator. The numerous knobs
and buttons made its operation
complicated and time consuming.
Although helpful and accurate, the
mere size and weight made it a
cumbersome and not-so-portable in-
strument. In addition, the cost was
very high. These factors resulted in
limited usage by various telecom-
munications industries.

Time and technology have result-
ed in easy-to-use instruments that
are a fraction of the size, weight and
price of earlier instruments. A combi-
nation of these improvements as
well as an explosion in telecommuni-
cations is helping the TDR make a
dramatic comeback in almost every
industry. Whether old or new, wave-
form or digital numeric, all TDRs
work on the same basic principle:
radar. The TDR sends out a pulse of
signal energy. Any faults, compo-
nents, or the end of the cable itself
will reflect some or all of the signal
energy back to the instrument.

The time for the signal to travel
down the cable and back from the
various reflection points is calculat-
ed, converted from time to distance,
and then displayed as a numeric
distance reading or as a waveform



MEET THE FCC EAS DEADLINE WITH

TWISTER

CADCO Systems” EMERGENCY ALERT SYSTEM

The TWISTER Emergency Alert System (EAS)
is specially designed for the Cable Industry and provides the following features

in a SINGLE 31/2" vertical, 19" rack mount unit at very ECONOMICAL pricing.

4 MICROPROCESSOR CONTROL ¢ IF MODULATOR
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interpretation of the cable being
tested. These results are displayed
on the instrument. From this infor-
mation, the operator interprets the
status of the cable under test.

Two types

TDRs today come in a variety of
sizes, shapes and options. There are
two distinct types of TDRs today: the
new, digital numeric type and the more
traditional waveform type. (See Figure
1 on page 84 and Figure 2 on this
page.) The digital numeric TDR is
smaller, less expensive and provides
only “distance-to-fault” readings. These
instruments are designed to find only
catastrophic problems and will read
shorter distances than their more so-
phisticated counterpart. However, the
low cost allows the possibility for a one-
in-every-service-vehicle application.

The waveform TDR will read
longer distances and will locate
much smaller problems. A physi-
cal representation of the cable
and condition is displayed as a
waveform on the instrument. The
“waveform display” feature pro-
vides the operator with more

information regarding the condi-
tion of the cable and components.
The instrument will test any type
of cable including coaxial, twisted-
pair, parallel or virtually any other
cable that has at least two metallic
conductors or a conductor and a
metallic sheath. In addition, the op-
erator only needs access to one end

Figure 2: Digitol numerictype TOR

of the cable in order to test. The
TDR is “matched” to the cable by en-
tering the velocity of propagation
(VOP) of the cable being tested. This
enables the operator to obtain the
most accurate readings possible.
The TDR is also able to locate a
variety of fault types. Opens, shorts
and even partial opens and shorts

Instrument

M’bc@ Q\OQ\LS @ General

Established 1975

HEADEND PRODUCTS

C6M-ll 1 GHz Modulator

DENVER, CO ATLANTA, GA
800-525-8386 800-962-5966
303-779-1717 OCALA, FL

303-779-1749 FAX  800-922-9200

DigiCipher Il DSR-4500

“Call us for all your Jerrold requirements”™

ST.LOUIS, MO
800-821-6800

INDIANAPOLIS, IN
800-761-7610

PHOENIX, AZ
800-883-8839

http://www.megahz.com

can be located. System components,
water in the cable, and almost any
other factor that causes a change in
the constant impedance of the cable
can be located. Field experience and
a trained eye can identify the type of
trouble, or the component, that is re-
flected in the waveform. The severity
of the fault can even be determined.

Features

The speed and accuracy of the
TDR is probably the biggest
reason the instrument has become
so popular. With environmental is-
sues forcing more and more cable
underground, the ability to locate
the distance to a fault underground
is vital. A few minutes with a TDR
can save hours (or even days) of
work. Although the same basic prin-
ciple and function of the TDR has
remained the same since World War
II, there are a variety of features on
modern day instruments that en-
hance their appeal and usefulness.
The following are some of the fea-
tures you may find on today’s TDRs:

¢ Multiple cursors (or mark-
ers). These allow a TDR to measure
between any two points along the
waveform. Older TDRs or TDRs
without this feature can measure
only from the output pulse or con-
nection point, out to a fault or the
end of the cable.

* Waveform storage. This al-
lows the waveform of a cable to be
stored for use at a later time. It also
allows the operator to compare one
waveform with another.

* Computer interface. This is
fairly common with many instru-

| ments today. Having the ability to

download stored information to a
computer for future reference is vital.
¢ Intermittent fault detection.

v This allows the TDR to monitor the

cable, waiting for a momentary or
intermittent fault to occur. This is
extremely helpful for elusive faults
that only occur occasionally.

The major stumbling block with
any test instrument is the “learning
curve.” Even today’s simplified TDR
needs to be used and experimented
with, in order to get the most out of
all of its functions. The more familiar
you are with it, the more you will be
able to get out of it. With some effort,

[ i ’” [}
\ Unique” Products For the 21st Century! / the TDR can become your most trust-

ed and efficient test instrument. CT
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By Gord Lavery ond Scott Crysler

Tool time:
Today’s & tomorrow’s

one are the days when
your customers wanted
cable TV for receiving dis-
tant network channels or
for better reception of their favorite
programs. Today there is a vast myri-
ad of programming that targets every
interest. Add to that new services
such as telephony, access to the Inter-
net via the World Wide Web, and in-
teractive services of gaming, shopping
and banking. The deployment of these
new services and use of new technolo-
gies has definitely changed the work
environment for cable plant con-
struction, installation and cus-
tomer service personnel.

These new services, as
well as the new specialty
TV broadcasters that are
being added to satellite
broadcast services every
month, take more spec-
trum and hence more space in
the cable system bandwidth. In
most areas of North America a
300 MHz system is considered
obsolete and a 450 MHz sys-
tem is barely adequate. They
were quite acceptable
only four or five years
ago. To offer new ser-
vices, the cablecos
have had to assess
their plant and con-
sider the age of the
cable and equipment, the de-
sign bandwidth, plus the technical
specifications of the cable, passives
and amplifiers.

Increased bandwidth, utilization
of return path and adding digital
services require considerations that
follow.

What is the optimum forward
and return bandwidth for our future
service requirements?

Gord Lavery and Scott Crysler are
in training and technical services
for Ben/Hughes Cable Prep.

Photo: Bob Sullivan :

If the bandwidth requirement is
too much for the current sub-chan-
nel assignment (available for the
past several decades but not used
too often) do we use a low-split or a
high-split system architecture?

Should we consider digital compres-
sion to conserve bandwidth and make
our program services more secure?

Since the additional amplifiers will
require more power do we use our
current 60 VAC power supplies and
add more of them or do we purchase
the new 90 VAC power supplies now

available?

To meet the signal level speci-
fications required at the cus-
tomers’ outlets, are we
going to have to engi-
neer the distribution
system so there is
more level at the multi-
tap? Then consider changing out
the customer service drops from
the old standard RG-59 coaxial
cable to RG-6 for the normal
length service drops and use
RG-7 and RG-11 for extra long
drops.

Is it necessary to
train our field person-
nel now so they under-
stand the new
technologies?

Should we consider
purchasing the new

tools that have been specif-
ically designed for the installation of
the cable and connectors developed
because of new technology require-
ments?

Will we have to upgrade our field
personnel’s knowledge by giving
them some additional training on
the use of the new tools?

In addition to the previous train-
ing is there a need to upgrade skills
concerning placement of equipment
and connectorization because of
technical considerations that have
to be addressed for return path

AY 1997 « COMMUNICATIONS TECHNOLOGY



signal transportation, higher band-
widths and digital compression?

Yes, yes, yes to all the previous
considerations plus many other im-
portant items such as the financial
aspects and field personnel staffing
level requirements. This article dis-
cusses changes in tools of the trade
plus related training as a result of
the technical requirements that are
now becoming the norm.

Tools of the trade

Improvements in tool design have
considerably increased productivity,
provided a consistent level of profes-
sional results, and yielded a greatly
enhanced system reliability. The use
of tube cutters, knives and plastic
scrapers on trunk and feeder cables,
and utility knives, wire strippers and
pliers on drop cables is quickly becom-
ing the exception, not the norm.
Newer combination strip/core tools
used on the semiflex (solid sheath)
coaxial cables and modern drop cable
preparation tools leave the cable
ready to install the connector precise-
ly. The connectorization for drop ca-
bles is now more exact regarding
specific strip lengths and the amount
of braid required to fold over the jack-
et, and the length of the center con-
ductor. Solid sheath cables require
precise coring depths, score-free jacket
removal and dimensioned center con-
ductor protrusions.

It was once said that “Man is a tool
using animal...Without tools he is
nothing. With tools he is all.” The
point is that these modern tools make
life easier for everybody concerned.
Specialty coaxial cable cutters quickly
provide a straight and rounded cut
that makes cable insertion into prepa-
ration tools much easier and reduces
the wear on the tip of the coring blade.
Jacket strippers are being made to
tighter tolerances and with plastic
guide sleeve inserts to reduce the
chance of scoring the outer conductor.
Coring bits now have a cutting blade
that leaves a bevel on the edge of the
outer conductor that makes it easier
to install the connector and less likely
to damage the connectors internal “O”
ring. Ratchet handles make hand cor-
ing easier in close quarters and reduce
arm fatigue. Center conductor clean-
ers now provide equal pressure to
both sides of the conductor to reduce
bending and replaceable plastic scrap-
ers eliminate conductor scoring.

MAY

Because of the need for reduced
signal leakage, an improved mois-
ture barrier, and better 75 ochm im-
pedance match, F-type compression
fittings are becoming more preva-
lent. They are quickly replacing the
hex fittings because of the more
concentric nature of the connector.
This has led to the development of a
new series of compression tools that
cradle the cable and connector in
the perfect position to allow the

compression mechanism to be accu-
rately and fully activated. One
brand even has changeable inserts
that allow for a variety of connector
interfaces. Drop cable preparation
has become (with the exception of
quad cable) a simple one-step
process. Dimensions are controlled
by preset replaceable cartridges
that precisely cut though the jacket,
braids/tapes and dielectric, leaving
the impedance of the cable intact.

Now Microwave Filter Company offers the widest
selection of filters at the lowest prices on the
market. So request our new Cable Catalog Vol. 1 #4

and price list today!

ML

MICROWAVE FILTER COMPANY

6743 Kinne Street * East Syracuse, NY 13057

800-448-1666 * 315-438-4700 * Fax: 315-463-1467

http://www.ras.com/mwfilter/mwfilter.htm
E-MAIL: mfc@ras.com

Reader Service Number 224

1997 « COMMUNICATIONS TECHNOLOGY 89



Tools of the trade are becoming
much better and easier to use, with
consideration being given to field
rugged requirements and a height-
ened awareness for more ergonomic

designs and lighter weight materials.

Consideration for the installer’s safe-
ty also is a factor that tool manufac-
turers must make when designing
new tools. Current manufacturing
processes are providing more precise
dimension yields in tools that leave

little room for error by the installer.
Manufacturers specializing in pro-
duction of tools for our industry must
consider all Society of Cable Telecom-
munications Engineers and American
National Standards Institute stan-
dards. Industry standards are being
set by the SCTE Interface Practices
and In-Home Cabling Subcommittee.
This volunteer committee is now sev-
eral separate groups working on de-
veloping further standards for the

Lindsay Electronics
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network interface device, surge pro-
tection, drop bonding and safety, drop
and multiple dwelling unite (MDU)
actives, drop passives, F-connector in-
stall and performance, as well as on-
premise cable installation.

Training

Improved safety procedures and
proper tool usage are provided by
training, which has become a neces-
sity rather than an option. This
training provides assurance that the
correct applications are followed for
meeting the stringent requirements
of today’s very high tech broadband
RF cablesystems. Training on tool
usage results in far less damage to
the cable and equipment. Therefore,
service calls caused by poor work-
manship and installation methods
are reduced considerably. Less
downtime caused by poor workman-
ship and improper tool useage
equals more satisfied customers.

Training is being provided by some
manufacturers in the form of tool
clinics, video presentations, interac-
tive catalogs containing instructional
material, educational newsletters and
hands-on demonstrations. Contact
your manufacturer of choice for more
information on how they can help you
bring your staff up to speed with the
new tools that are available.

The SCTE as well as other spe-
cialized training groups provide
quality on-site hands-on training
services. Training field personnel
costs time and money but is truly
an excellent investment that will
pay great dividends.

Summary

Some of the basics have changed
dramatically in the last few years,
and they can not be taken for grant-
ed. Modern tools, more knowledge,
and better workmanship combine to
make a better field employee, which
in turn creates an excellent broad-
band RF distribution system. This
leads to a reduction in service calls
(which saves the operator money)
and less downtime for the cus-
tomers. To improve bottom lines,
system operators need to be giving
more thought to the purchase of
modern tools of the trade, job skills
and upgrading of field staff when
considering their rebuild require-
ments and future high tech service
additions. CT
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Plug and Play Technology

only from ANTRROMX

Change, Add, Upgrade, Modify,
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And never have to splice in a
‘newtap...EVER!!!
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Belden is ready today ' . CATV, plenum, and
with the bandwidth you need g riser-rated coaxial cables.

for your customers to access the Heavy-duty coaxial aerial and burial
Information Highway. Whatever the cables. New multimedia composite cables
requirement — Personal Communications Services (twisted pair and coaxial) in aerial and burial construc-
(PCS), interactive services (such as video on demand, tions, available in concentric or parallel designs.

home shopping, and distance learning), or digitally com-
pressed signals — Belden can accommodate you with
cable backed by ISO certification.

Select the cable you need to fuffill your customer's

advanced video, audio, and data needs by

requesting a copy of the Belden Broadband

As the long-standing leader in data, networking and Cables Brochure or Cahle Television Catalog. REGTSTERED 4

audio/video cables, Belden's ability is second to none in
qB

roviding the right cable for the bandwidth you need. You'll 1
provicing e 1 y Bﬂl[lﬂ Call: 1-800-BELDEN-4

also find our current lineup of broadband products without
P P http://www.belden.com

equal: Standard indoor, aerial, and burial coaxial drop cable.

Copynght 1997, Belden Inc

Reader Service Number 8



Ground testers

AVO International enhanced its
line of digital ground testers, which
include the Megger DET5/4D and
DET5/4R, four-terminal instru-
ments, and the DET62D, a three-
terminal instrument. They are
designed for one-touch operation
and automatically check for exces-
sive current and voltage spike resis-
tances and noise interference that
could give misleading results. Short-
ing bars are included to simplify
testing with two leads such as for
continuity testing or ground elec-
trode measurement.

Reader service #310

Routing switchers

A new line of small matrix rout-
ing switchers was developed by
Sigma Electronics as an addition
to the Series 2100 modular prod-
ucts. The Sigma Lite routing
switchers are compatible with all
other Series 2100 modules and
functions. These switchers can re-
side in the same frame(s) with
Sigma’s analog and digital distrib-
ution, analog and digital color bars
and black generators, plus analog
signal processing products. The
product is available in three sizes:
8x 8,16 x 8 and 16 x 16.

Reader service #309

Video file server

Sony unveiled its VideoStore
video file server at the National
Cable Television Association’s NCTA
’97 show in New Orleans. The file
server is designed for digital ad in-
sertion, program delivery and near-
video-on-demand (NVOD) systems
and features automated media man-
agement, predictive maintenance
and hot-swappability. The system

PRODUCT NN

uses Channelmatic’s MVP software,
and currently runs 264 channels of
video nationwide with 136 to be in-
stalled soon.

Channelmatic’s software includes
real-time traffic interface; responds
quickly to late arriving copy; pos-
sesses global copy deletion and re-
placement,; real-time network status
and control; local and wide area net-
working/satellite content connectivi-
ty for national, regional and local
zoning; library management; and
positive verification. Sony’s Video-
Store offers 4 GB SeaGate disk dri-
ves, new serial digital input board
(BKST 103), digitally encoded
MPEG-2 output via an Ethernet con-
nection, embedded clip ID numbers,
closed caption support, and flexible
and expandable open architecture.
Reader service #308

® L] ®
Fiber-optic kits

Wilcom now has four new test
kits for fiber-optic fiber installation
and maintenance. The kits come in
both single-mode and multimode
versions; and offer either a single
wavelength or duel wavelength
source. Wilcom also developed a dual
laser source for both single-mode and
multimode applications. The Model
FS8514 offers laser outputs at 850
nm and 1310 nm with an output
power level of -7 dBm, adjustable +2
dB. Spectral width is less than 10 nm
at 850 nm and 7 nm at 1,310 nm.
Lasers integrated into a choice of ST,
FC/PC or SC connectors are capable
of launching into either multimode or

single-mode fiber. The laser source
also offers three selectable modula-
tion frequencies of 270 Hz, 1 kHz
and 2 kHz, which are useful for sig-
nal tracing tones.

Reader service #307

Descrambler

Motorola began a trial phase for its
new HomeClear broadband video sys-
tem, a cable TV device that provides
centralized descrambling (+50 chan-
nels) for TV signals in the home and
returns control of the TV set and VCR
to cable subscribers. HomeClear is a
12 x 7 inch box installed on the side of
a home. The system allows channels
to be denied at the home, giving oper-
ators a way of tiering service levels.

Multichannel Communication
Sciences based in San Diego, provid-
ed the key elements of the system
with its broadband signal processing
technology called OmniBand. The
system provides all authorized ana-
log signals in the clear and passes
through all digital signals to enable
deployment of lower cost digital TV
decoders, which do not contain ana-
log TV receivers or descramblers.
Reader service #306

F-interfaces

Recessed male F-interface con-
nectors are now available from
Bomar Interconnect Products Inc. a
manufacturer of connectors and ac-
cessories for voice and data trans-
mission. The connector is designed
for use in applications where push-
on plugs eventually erode the in-
tegrity of jacks threads. Bomar
offers female/female F-adapters as
well as adapters configured female
F/TNC, female F/BNC, etc.
Reader service #305
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At Phatonic Components, Inc. our
quality is always in plain view. We are
recognized as a leading supplier of high
quality fiber optic components for the
CATV., Telecommunication and Data
Communication industries. See what

PCI can do for you!

“We Bring Quality to Light”

Fiber Cable Assemblies
Connector Adapters
Couplers

WDM'’s

Fiber Attenuators
Fiber Distribution

Test Equipment

..|I||||
PCI

Photonic Components, Inc.
1630 Oakland Road, Suite A202
San Jose, CA 95131

(408) 436-2380

Fax: (408) 436-2388

Come see us at the 1997 Cable-Tec show, booth #1342

Reader Service Number 6




he following is a listing of

some of the videotapes

currently available by

mail order through the
Society of Cable Telecommunications
Engineers. The prices listed are for
SCTE members only. Nonmembers
must add 20% when ordering.

& Tap to TV: Strengthening the Weak-
est Link—Robert Glass and Pam No-
bles address the installer’s function
and career, covering training, service
call reduction programs, bonding and
CLI and fire code regulations in the
context of cable material choices. (45
min.) Order #T-1102, $30.

& Fiber-Optic Trunk Restoration—
Charles Mogray Jr., Dave Johnson
and Ron Causey explore typical
fiber faults that occur, as well as
temporary and permanent repairs.
They clearly cover topics such as
site evaluation, damage assessment,
repair/ restoration and what a typi-
cal restoration kit should consist of.
(70 min.) Order #T-1103, $45.

RS SHELF

& A Look Back—The Birth of Broad-
band Communications—Industry pi-
oneers Edward Allen, Leonard
Ecker, Kenneth Simons, E. Stratford
Smith and Archer Taylor provide
unique and entertaining insight into
how our industry started and devel-
oped. (70 min.) Order #T-1105, $45.

& Exploring Fiber-Optic Architec-
tures—Ed Callahan, Earl Langen-
berg, Bob Luff, Jay Vaughan and
David Willis discuss the different
fiber architectures in use today, cov-
ering fiber’s uses, performance and
future applications. (1-1/2 hrs.)
Order #T-1106, $45.

Note: The videotapes are in color
and available in the NTSC 1/2-inch
VHS format only. They are available
in stock and will be delivered ap-
proximately three weeks after re-
ceipt of order with full payment.

Shipping: Videotapes are shipped
UPS. No P.O. boxes, please. SCTE
pays surface shipping charges within

the continental U.S. only. Orders to
Canada or Mexico: Please add $5
(U.S.) for each videotape. Orders to
Europe, Africa, Asia or South Ameri-
ca: SCTE will invoice the recipient
for additional air or surface ship-
ping charges (please specify). “Rush”
orders: a $15 surcharge will be col-
lected on all such orders. The sur-
charge and air shipping cost can be
charged to a Visa or MasterCard.

To order: All orders must be pre-
paid. Shipping and handling costs
are included in the continental U.S.
All prices are in U.S. dollars. SCTE
accepts MasterCard and Visa. To
qualify for SCTE member prices, a
valid SCTE identification number is
required, or a complete membership
application with dues payment must
accompany your order.

Orders without full and proper
payment will be returned. Send or-
ders to: SCTE, 140 Philips Rd.,
Exton, PA 19341-1318 or fax with
credit card information to (610)
363-5898. CT

Win A FREE Trip Co the 1338

SCTE Conference on Emerging Technologies
Gan Antonio, Texas > Januvary 28-30, 1398

Communications Technology, the official trade journal of the SCTE, and
US Airways are sponsoring a FREE trip for two to the SCTE’s 1998 Conference
on Emerging Technologies. One winner will be chosen at the SCTE Cable-Tec Expo
in June. The trip will include: * 2 Roundtrip Tickets on U*S Airways
X Hotel Accomodations

2 Passes to the Emerging Technologies Conference

ook for your entry form in
Communications Technology's SCTE
Cable-Tec Expo Show Daily, which
will be distributed at the show.

For more information,
call 301-340-7788, ext. 4253.

st W Carinen -

"Plu'llips

COMMUNICATIONS

TECHNOLOGY
U'S ATIRWAYS

Phillips Business Information, inc. « 1201 Seven Locks Road « Potomac, MO0 20854 « Tel 301-340-1520 « Fax: 301-340-0542
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ADVERTISEMENT

CABLE INNOVATIONS PRODUCTS SHOWCASE

PLS-125™, PLS-225™, PLS-220™

Power Line Surge Suppressors
The PLS-125, PLS-225 and PLS-220 reducs out-
ages and customer complaints by eliminating
breaker outages, blown fuses in pewer supplies,
and damage to power supplies due to voltage tran-
sients, surges, spikes, and lightning. The PLS-125,
PLS-220, and PLS-225 also protect expensive
headend equipment from overvoltage related
damage. Reader Service Number 301

DLPS-15D™ Drop Line Power

Suppressor
Developed and patented by Cable Innovations, the
1 Ghz., UL approved DLPS-15D protects drop line
electronics from damaging faults due to surges,
transients, spikes, and lightning. The DLPS-15D,
using dual direction Sidactor technology, protects
both directions (from the house and into the
house). With a trigger sensing time of one
nanosecond, the DLPS-15D wili virtually
eliminate damage to drop line eiectronics caused
by overvoltages.
If you are currently using Zener diodes, gas
discharge tubes, MOV's or just a ground block,
you are taking unnecessary risks with your
equipment and with your subscriber's electronics.
The DLPS-15D offers a longer life, greater surrent
handling capacity and faster response than any
other type of protection.

Reader Service Number 302

DLPS-15DF™ High Pass
Filter/Drop Line Power

Suppressor

The DLPS-15DF is an essential ingredient in
achieving the reliability and subscriber satisfaction
necessary in those systems that need to eliminate
return path noise and protect both their equipment
and the subscriber's electronics.

The DLPS-15DF offers the same suppression as
the DLPS-15D, taking any overvoltage directly
off the center conductor and zapping it to ground
instantaneously before any damage can occur to
cable line electronics or the subscriber's
electronics.

The DLPS-15DF offers a wider and deeper filter,
longer life, greater current handling capacity and
faster response than any other type of

protector/filter. - poager Service Number 303

GB-401™ Direct Pickup Filter

Eliminates ghosting and diagonal lines due to direct pick
problems The GB-401 (Ghost Buster) is a patented filter
used to solve direct pickup problems caused by cable ready
TV’s and VCR's (ghosting & diagonal lines). A high percent-
age of "cable ready" televisions and VCR's are manufactured
with a shielding deficiency problem. Most brandnames and
models are susceptible to this problem, regardless of how
new or expensive the set is. These poorly shielded units may
experience degraded picture quality because strong local TV
signals get into the tuner and mix the cable signals inside the
set. When a television receives two channels at once, the
picture will have interference in the background. The
GB-401 eliminates this problem.

Reader Service Number 304

The 99.99%
Reliability Factor

[Cable Innovation's CLPS-4065 Surge Suppressor]

Cable Innovations surge suppression products are an essential
ingredient in achieving the 99.99% reliability necessary in CATV
systems today. The CLPS-4065 and CLPS-4065P1 (power inserter).
patented surge suppression technology, protects trunk line and feeder
line electronices from overvoltages, and virtually eliminates overvoltage
related outages. The CLPS-4065 and CLPS-4065P1 are simply the very
best surge suppressors available. If you're concerned about the
reliability of your system, call us today.

Cable Innovations 130 Stanley Court Lawrenceville, GA 30245
800-~952-5146 fax 770-962-6133 www.Rightmove.com/cableinnov

Reader Service Number 210

See the Cable Innovations

Showcase Products on this page!
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TRAINING

o BU VAR — -_]
Broadband Training
A comprehensive, broadband
technology seminar

Minneapolis, Minnesota
Lansing, Michigan
Pittsburgh, Pennsylvanio
Nashville, Tennessee
Open Week

New Orleans, lovisiona
Atlonta, Georgia
Baltimore, Marylond
Boston, Mossachusetts
Bangor, Maine
Syracuse, New York

September 10-12,1997
Seplember 17-19, 1997
September 24-26, 1997
Oclober 1-3, 1997
October 8-10, 1997
QOctober 15-17, 1997
October 22-24, 1997
QOctober 29-31, 1997
November 5.7, 1997
November 12-14, 1997
November 19-21, 1997

Includes hands-on training in Philip’s mobile
classroom, simulating a complete hybrid fiber
coax (HFC) system.

For Information/registration, call:
1.800.448.5171
In NY State: 1.800.522.7464
Philips Broadband Networks, Inc.
100 Fairgrounds Dr., Manlius, NY 13104

Let make things better

GENESIS CABLE SURPLUS SUPPLY

FACTORY AUTHORIZED SUPPLIER PHILIPS BROADBAND REFURBISHED

MAGNAVOX 450

Full Selections 8000 Series
330 & 450 MHz Electronics Taps & Couplers
SAVINGS! SAVINGS! SAVINGS! 50,000 Surplus Taps Immediately Available |

Converters
DPV #5 Refurbished » DPV #7 Refurbished « SA 8550’s
Complete Selection of JM Telecoms Remotes Featuring
Cable Only 2 in 1 with Volume Control ¢ Free Batteries
Full Selection Gilbert Connectors » Connectors or Electronics — Cash Paid

Wanted: Surplus Equipment
et Genesis Cable Surplus Maximize Return On Surplus Inventory

LIPS

WE BUY & SELL
SURPLUS NEW & USED

Connectors, Taps,
Headend, Line Gear, Misc.

TM BROKERS
5402 Highway 95 - Cocolalla, ID 83813
Tel: (208) 683-2797 or (208) 683-2019

Fax: (208) 683-2374
SEE INVENTORY ON HOME PAGE

EMAIL :moorstacomtch.iea.com
HOME PAGE:http://wwwW.iea.com/-moorst
We Accept M/C or Visa

Emergency Alert
Systems By

Idea/onics

TO MEET THE FCC MANDATE or
For local franchise requirements
Complete Audio and Video or
Audio only systems available.
Compatible with all headends.

Affordable

Idea/onics

The Pioneers in Emergency Alert Systems
(701) 786-3904
Fax: (701) 786-4294

Call Ed Manley at 916-971-8989 » Fax 916-971-8988

Genesis Cable Surplus Supply « 3487 N. Orange Ave.,No. Highlands, CA 95660

Ienith Tocom

Operates oll PM, PZ & ST Operates ol 5503 &

series Zenith converters 5507 series VIP converters
$3.75 $3.75

O Y SUEEP [FAVORITE
L —

SRC175 (beige) SRC 175 (black)
Operotes oll 8500 fo 8580 series non-volume
S converters $4.00

ALSO AVAILABLE:

SA 475 PAN 120

JER 400 PAN 140

JER 450 PAN 170

JER 550 Pioneer (w/vol)
JERCFT2000  &dn-1 UNIVERSAL

Al remotes ore quolity tested. Coll for specs

—— VOLUME DISCOUNTS ENCOURAGED —

TOP [ASES

ALSO AVAILABLE:

SA 8500 PAN 110
SA8511  PAN 120
SA 8520  PAN 130
SA 8525  PAN 140
= SAB550  quantity
$5.95 ony quonfity  SA8580 pricing
Fits Scientific-Atlanto 8600 series. A 8590  discountst

800-644-6682

Novaplex, Inc. 8818 Bradley Ave, Sun Valley CA 91352
FAX: 818/504-6522 ¢ credit terms available
http://www.novaplex.com

SA 8600

Operates 8600

oftscreen progrom
$4.50

J(7200 $3.75 ony quontity  SC8600
Fits Jerrold 7200 series.

5




When You Need Quality and Dependability, You Need oo m wmmon WEBUY

RITE CABLE CONSTRUCTION, INC. UN:& ey

Specializing in R EQUIFMENT
Telecommunications Construction — Including Strand Mapping, Asbuilt Mapping, Fiber Optic Routing & LINE AMPLIFIERS, TAPS, CONNECTORS
Design, Splicing Schematic, Map Digitizing, System Design, Project Management, Fiber Splicing & CONVERTERS - ALL TYPES AND MAKES
Testing. Aerial & Underground Construction, Coaxial Splicing & Activation. System Sweep & Proof of HEADEND EQUIPMENT

Performance Testing. Complete Residential Installation, MDU Pre-Wire/Post Wire & Material Management.

“Do it the RITE way the first time.”
Les Smith. President 1-800-327-0280
P.O. Box 3040 (32723-3040) Fax: 1-904-738-0870
1207 S. Woodland Blvd., Suite 1

USA ¢ (619) 631-2324 « Fax (619) 631-1184

Is Quality Construction

Cutting Edge performance PO ——
for Windows® 9S/NT Quality Smoothwall, Ribbed,
New Deﬂgn Pro- Corrugated or Aerial Innerduct
Introductory pricing - Calll ki Aol
Des:gn & Draftmg Affordable Design & Drafting your local distributor or call us
Software Solutions CADD system for AutoCAD LT! at: 814455-7587.
. oo
Download a Freeware Visit our website or call for demos

Design Calculator (800) 465-5652 GOIdcom M:;% —

from our website  (go9) 346.2778 fax: (609) 782-0841  Www.goldcominc. (om 1422 IwinDr. Ere, PA 16505 +B14/455-7587 Fax B14/ 4548756
www.pyramidind.com w

. R | °

Quallt.y C able & Elec tronics Illc N (BOUGHT /7 sOLD / SERVICED |
. , SA 9260 Agile Mod . .. ... .. 275 ||
1950 NW 44th Street, Pompano Bch., F1. 33064 SA 8510 Comverter T $1$25 A

+ (954) 978-8845 Fax: (95: e Magnavox 450mhz Station . . . .$349
Tel: (954) 978 8§4 Fax: (954) 978-8§31 Gl White VCIl .. ... ... . $249 (Il

Internet: http://www. com Jerrold 450mhz Station . . . . . .. $349

JLE 330mhz to 550 mhz . . . .$35-125
Regal 450 4 Port Tap .. .. ... $1.50 |
Scientific Adanta WE SERVICE WHAT WE SELL | [
SINCE 1982 -
All Types of Equipment Wanted — FAX list!! L
')
SELVICES, INC. =
1.800-98-ARENA ¢  FAX 1.610-279-5805 (@)
Belden -o
IF YOUR LIGHT IS OUT, =%

YOU COULD BE FINED!

AL Avoid Costly
Magnavox } Comm/Scope FCC Fines
~ with CFT’s

& [ TowerSentry .

For more information
on how to put TowerSentry~
to work for you, call...

1-800-448-8099
\

Pico Macom

Cable-ing the world....

Headend / Line E quipment / Drop Material / Converters

Tower Light and Transmitter Monitoring Specialists




Custom Made

ISPECT « PAINT « REPAIR « RE-GUY « LIGHTING + ANTENNA
FE‘ENDLlNES + ANALYSIS - ERECT « DISMANTLE * LINE SWEEPING : IndUStry J\D Jumper Assemblies
HERMAN 5 JOHNSTON Service ROCKY MOUNTAIN  a'Brands Fittings/Cable
N J. JOHI Since JUMPER CABLES i — —
“g:‘stil ;::,’;:.,‘.“;;;“‘ 1966 P.0. Box 9707 * Helena, MT. 59604 5 E ﬁéma'e RG - 56

«PL * Other

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

“ Call for pricing and free sample. (406) 458-6563 ”

NATIONWIDE TOWER COMPANY

BROADCAST »C A TV » MICROWAVE
CELLULAR + PCS *» WIRELESS TOWERS

Hizsem

PO BOX 130+ POOLE. KENTUCKY 42484 \.\(‘I..J\
TEL (502) 533-6600 + FAX (802) 533-0044 * fynw1 @ 8ol com

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

pegmagre CAD Charles Wright

Famd (815) 698-2564

I 0 0%m DRAFTING Rt. 116 & 1-57, Central Plaza
......... SERV'CES INC AshkumY IL 60911

* As-Built Mapping
* System Design
¢ System Walkout

* Base Mapping
¢ Strand Mapping
* Digitizing Services

Specializing in high volume precision drafting.
“Quality service for all your
cable drafting and design needs.”
Call for literature.

Gilbert AHS RG-56 Belden
LRC RG-59 Times
Off Shore RG-11 Comm/Scope
PPC RG-213 Intercomp
RG-214
> We will make any cable assembly. Quick delivery on all colors and lengths.
Fax: (602) 582-2915, PH: (602) 581-0331
[s== 335 W. Melinda Drive, Phoenix, AZ. 85027 USA
o
Davi
— - vid Sylvestre
——— 860-953-9240
e EDdJ
(]
(=
COMMUNICATIONS INC.
WIRELESS SERVICE
(]
Area Evals

Data Base Information

Wireless Installs/Roof & Trees
MDU Prewire/Postwire

65 Tower Trucks for Site Surveys

BRIDGEPOINT
COMMUNICATIONS INC.

Aerial
New Build
Fiber Placement Upgrade Splicing
Installations Splicing

(800) 766-2188

DALLAS « HOUSTON ¢ PHOENIX « BOSTON « HONOLULU

Underground
Rebuild

BUSINESS

. Hi-res Fonts
Video Poster™ | §itsttsy 75
Low cost Character generators :
*Infra-red VCR deck control
*Full weather station options
*Free Hi-res graphics & Logo
*User sets Time & date events

*Battery backed Ramdisk = =
*Program all via modem from IBM MAC or VP

" Graphics \\Ngs#
Crawl messages

Demo

Tel:714-671-2009%*Fax:714-255-9984| video tape
1] | WEB-->http://home.earthlink.net/~engcon

WE BUY SCRAP CATV CABLE

MIDWEST CABLE SERVICES
800-852-6276
10 YRS OF NATIONWIDE SERVICE

PO Box 96 Argos, IN 46501

PDI SURPLUS EQUIPMENT

We Buy, Sell and Trade! New or Refurbished

B Converters
B Test Equipment
B and much more!!!

B Trunk Amps
N Line Extenders
W Taps

All equipment is refurbished and tested in
PDI's state of the art test facility.
1 year warranty on all surplus equipment!!

1-800-242-1606 (561) 998-0600 FAX: (561) 998-0608
http://www.pdi-eft.com E-Mail JonPDI@aol.com




RETURN PATH ACTIVATION 130 SPECIALIZED TRUCKS IN STOCK (1100
A O b FELOCATION SERVICE (10) Telsta-Versilift 1 Ton Buckets In Stock
- RERACK AND REWIRE (10) Digger Derricks Etc.
. Fgg g;lgg:sw PERFORMANCE (50) 28 To 75 Ft Bucket Trucks In Stock
- VIDEO TRIANUAL PROOFS Call For Price List: (215) 721-4444 Fax: (215) 721-4350
« RETURN ACTIVATION Updyke Inc
\ « ON SITE TRAINING
TSB / - e e Inc.
S D A e NG e . ; M Truck & Equipment Sales
- SYSTEM DESIGN — 2 - Ak
- MAP MANAGEMENT AND SYSTEM UPDATES = -—g = Hit]ﬁ;déefizlj}:)?z()f)ggA
PO. Box 305 .
Pn) 56000 800-292-0126 We Buy Surplus Trucks
Commercial Spun Aluminum Antennas CABLE CONSTRUCTORS, INC.
AZ/EL, POLAR, HORIZON & DUAL AXIS MOUNTS COMPLETE TURNKEY CONSTRUCTION  1-800-338-9299
SIZES ) CALL FOR PRICING * Coaxial and Fiber * Material Supply oo
3 meter 10 (800) 627-9443 * Mapping and Design » Emergency Fiber Restoration
3.3 meter 11’ * Member SCTE * System Sweep —
3.7 meter 12' DH Satellite : Esggzgszmgiﬁgt"’a“°” ; Froot :; Periormance W
3.9 meter 13’ — 600 N. Marquette Rd. * Aerial, Underground & * Complete Turnkey Project —_—
, rairie du Chien, Wl « USA » 53821 Fiber C tructi M t
4.2 meter 14 Phone (608) 326-8406 Iber Lonstruction anagemen =
4.5 meter 14.8’ Fax (608) 326-4233 l quality service performed on a timely basis —
5 meter 16’ E MAIL CCi @ cableconstructors.com » http://www.cableconstructors.com w
w
EL BT e e | .' -
Gleg@E Sl @il @l:Eiges FRE E =
_BUY | SELL |REPAIR} MFQ JUPQRADER jane; WAVETEK M t —
— = eter
Upgrading or adding channels? | with your repair or sales orders ~°
Contact us for all your equipment needs. We Buy, Sell & Repair rm
Magnayox @8 Stem - CATV EQUIPMENT —
Updrades anagers Call for Details _
Addressable S-A, C-COR RMT ENGINEERING
Converters Mag, EQ’s \V...CALL for details 800-228-0633 o
864-574-0155 ¢ Fax 864-574-0383 e e-mail sales@dbtronics.com E-mail info@rmteng.com o
http://www.dbtronics.com Web site http:/mww.rmteng.com B

vieeeeeenenee.. HIDRO-GRUBERT  ..................
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Bucket Trucks, Trailer Mount Buckets. Aerial Buckets, Bridge Inspector Devices
Only one in the market capable of being installed on 1/2 ton trucks.

BL12/T 40ft BL10/C 34ft BL13/43ft

We offer 360 degree continuous rotation, air pressure, hydraulic pressure and 110v on the bucket.
Leveling system through aircraft cables
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E-mail: hgusa@aol.com
Hidro-Grubert USA ¢ 714-736-9210 Los Angeles ¢ 704-544-9950 North Carolina ¢ 305-863-2721 Miami
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BUSINESS

UFO’s

INNOVATIVE TEST AND MEASUREMENT SOLUTIONS

Manufacturers of High Quality Test Equipment ...

- + for the CATV and Telecommunications Industries rOn
(Ultra Flat OUfP.Uf *0.25 dB) Field Designed Portable Spectrum Analyzer,
Return Path Harmonic Test Generators Low Level Sweep System AT 400 SERIES

High output level :- 51 dBmV
Battery operation :- >9 Hours Typical

Vision Teq

Simiply better. .

MULTI-Carrier RF Signal Generators
2,4,& 10 carrier models

from $495M
inc. = (800) 297-9726

(NORTH AMERICA TOLL FREE)

A Portable, battery operated Internet: hitp://www.avantron.com
Tel (954) 346-6144 ¢+ Fax (954) 346-6812/9357 and rack mounted models E-ManI: ms?fq@avamrgnjcom
A Testing & Substitution ax -725-563

Splicing, Activation & Acrial
Construction Crews nceded for

long-term work in the New England
area. Paid Weekly.
PLEASE CALL
(800) 233-7350

FREE 44pg Catalog & 8 Audlo VdeoA I
oot L
oy
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Video & Audio Dist Ampih.
RGE-Syne Dist Ampls Routing Switchers

OPAMP LABS INC {213) 934-3566
1033 N Sycamore Av LOiANQELiS CA, 30038

= http:iwww.opamplabs.com F==="

is
Eye Catching!

The June-July issues of
Communicalions
Technology feature the
Data Over Cable Series
To profit from the data
revolution in cable you
have to reach the

market now.

For more information

call:
1-800-325-0156

SCTE MEMBERSHIP APPLICATION

NAME: PHONE:
MSO: FAX: -
COMPANY: TITLE:
ADDRESS:
CITY: STATE:. ZIP:
ON-LINE ADDRESS: HAM RADIO CALL SIGN: —
Affiliation: [ Cable O Telephone O Other:___ _
Job Description: O Manager/Administrator [ Operations O Financial

O Installer O Sales 0 Construction

O Engincer A Technician OQowher._

Membership Type: [ Individual @ $40 [ International @ $60* O Sustaining Member Co. @ $250
*Applicants from outside the U.S. include an additional $20 for mailing cxpenses.

Muake checks payable to SCTE, or include MasterCard or Visa information below. Please make payments in
U.S. funds, drawn on a U.S. bank. SCTE is a 501 (c) (6) non-profit professional membership organization.
Your dues may be tax deductible. Consult your local IRS office or tax advisor. Additional member material
will be mailed within 30 days. Duces are billed annually.

An Individual SCTE member will receive all standard benefits of membership. A Sustaining member is
listed under the company name and has one contact person who is atforded all benetits of an individual
membership. Sustaining member companies are given discounts while exhibiting at the SCTE Cable-Tec Expo.

Type of Card: O MasterCard O Visa Card#:
Exp. Date: Signature: _— _ S

Sponsoring Chapter or Meeting Group:

Sponsoring Member: _

Send Completed Application to: SC TE 140 Phlllps Road,
Exton, PA 19341-1318 or Fax to: (610) 363-5898

Complimentary Subscription Application

OvYEs! [ want to receive/continue to receive a FREE subscriptionto CONO
Communications Technology, SCTE’s Official Trade Journal.

Signature_ Date__
(Stgntmue and date uqmrezl b\ US. Postul Service.)

B. Please check the category that 11.Q Cable TV Component Technical/Engineering

best describes your firm’s pri- Manufacturers 22.Q Vice Presidert

mary business {check only one):  12.0Q Cable TV Investors 23.0 Director
Cabie TV Systems Operations 13.Q Financial Institutions, Brokers 24.0 Manager
combined & Consultants 25.0 Engineer

03.Q Independent Cable TV 14.Q Law Firm or Govt. Agencies 26.Q Technician

Systems 15.Q Program Producers, 27.0Q Instalier
04.0 MSO {two or more Distributors and Syndicators 28.Q Sales
Cable TV Systems) 16.Q Advertising Agencies 29.Q Marketing
05.Q Cable TV Contractors 17.Q Educational TV Stations, 30.Q Other (please speafy)
06.Q Cable TV Program Networks Schools and Libraries — e —
07.Q SMATV, DBS Operator 18.0 Other (please specify)
08.0 MMDS, STV or LPTV o D. Which one of the following best
Operations describes your involvement in

9A.0 Microwave C. Please check the category that the decision to purchase a
9B.0 Telecommunications Carrier best describes your job title: product/service? {check only one)
9C.Q Electric Utility (check only one) 31.Q Recommend
9D.0 Satellite Manufacturer 19.0 Corporate Management 32.Q Specify
9E.Q Satellite Distributor/Dealer 20.0 Management 33.0 Evaluate
9F. O Fiber-Optic Manufacturer 21.Q Programming 34.Q Approve

10.0 Commercial TV Broadcasters 35.0 Notinvolved




Leader in the placement of Cellular Telephone Professionals Since 1975
Tel: 817-598-7623 » Fax: 817-599-4483 « E-mail: jyoung@staffing.net

JOBS GALORE!

TECHNICAL ¢ ENGINEERS ¢« MANAGERS
# JIM YOUNG & ASSOCIATES One Young Plaza » Weatherford, TX 76086

TESINC

6523 N. Black Canyon Highway
. Suite 200
tegeseienec Phoenix, Arizona 85015

ADycom Company  (602) 242-8110 FAX (602) 242-8227

Cable Search Associates Wanted!

Professional Search and Placement

Experienced long term help for

. . |
Engmee"ng ° Munngement Southeast rebuilds/upgrades

e Technicians ® Sales on d’;f;;'u?‘;e"(‘:’fews

* Marketing ® Construction Splicers
Installers
Call or Write Field Engineers
WICK KIRBY
Office (630) 369-2620 FAX (630) 369-0126 CABLE MAN, INC.
P.0. Box 2347 * Naperville, IL 60567 Call (601) 374-5832
Fees Paid Fax: (601) 374-2198

EXPERIENCED CATV
POSITIONS AVAILABLE NATIONWIDE
LONG TERM VDT PROJECTS
IMMEDIATE OPENING: FL & CA
TESTERS, MDU ENG'S, INSPECTORS
CATV TECH'S. TRUCK & TOOLS REQ'D
BENEFIT PACKAGE A BIG PLUS

An Equal Opportunity Employer

Send Resumes and Call: 1-800-800-7886

Play A Role In The
Cable Telephony
Convergence

Sprint PCS - Southern California/Nevada is
affiliated with the Cox Communications
family. We are a rapidly growing, success-
ful company with an aggressive schedule
to build a Personal Communication
Services network in the Southern California
Marketplace. Individuals with a background
in CATV are of vital importance, as we build a system that inte-
grates cable technology and PCS.

Manager, CATV Product Development

Product & Training Development Engineer
Supervisor, CATV Network Performance & Integration
Staff Engineer, Standards & Methods

Performance & Integration Techs
Plant Maintenance Techs

Entitlements/Regulatory Coordinator
Network Designer

Field Engineer
Quality Control Inspector

If you enjoy challenges while working in a creative
environment, please fax/mail your resume imme-
diately. Some positions offer relocation packages.
Sprint PCS, Attn: Technical Recruiter, Job Code
CBL003, 18200 Von Karman Ave., Suite 100,
Irvine, CA 92612. FAX: (714) 623-5115. We are an
Equal Opportunity Employer.

== Sprint.  Sprint PCS"

S THE COMPASS GROUP

RECRUITING SERVICES

More Challenge? Increased Compensation?
Location Change? Promoted Responsibilities?

If these are issues tht are of concern to you -

CONTACT US

If you have experience in any of the following disciplines,
we can point your career in the right direction

HEADEND TECHS  SERVICE TECHS
CHIEF TECHS MCTE. TECHS
RF ENGRS SYSTEM ENGRS

CONTACT: Bruce Daniel or Judi Hall

3514 STAGECOACH TRAIL A WEATHERFORD, TX 76087
PHONE: (800) 795-0299 A FAX: (817) 594-5734
E-MAIL: recruit] @airmail.net

SCTE Sustaining
Member

eter

roehlich & Co.
executive search

F.0. Box 339 Weatherford, TX 76086
(800) 742-4947 FAX (817) 594-1337

email: pfsearch@flash.net

All levels of
Technical Positions-
Corporate to Hourly.

Operators and
Manufacturers
Call or Write. Fees Paid.
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May

7: SCTE Great Plains Chapter
seminar, installation troubleshoot-
ing, Bellevue, NE. Contact Randy
Parker, (402) 292-4049.

7: SCTE Mid-South Chapter
meeting, Installer Certification

exams to be administered, Memphis,

TN. Contact Kathy Andrews, (901)
365-1770, ext. 4110.

8: Society of Cable Telecommu-
nications Engineers Satellite
Tele-Seminar program, “Regulatory
Issues,” Galaxy 1R, Transponder 14,
2:30-3:30 p.m. ET. Contact Janene
Martin, (610) 363-6888, ext. 220.
12-15: The Light Brigade training
course for installers, maintenance
personnel and engineer designers,
“Fiber Optics 1-2-3: Installation, De-
sign & Maintenance,” Washington,
DC, and Orlando, FL. Contact Lisa
Johnson, (800) 451-7128.

14: SCTE Badger State Chapter
seminar, safety, Fond du Lac, WL

Contact Vicki Marts, (316) 262-4270.

14: SCTE Ohio Valley Chapter

Mlﬂ Q\OQ\I‘S

Established 1975

HEADEND SWITCHING

~ N v 0 4R

seminar, BCT/E tutorial on Catego-
ry V, “Data Networking and Archi-
tecture,” Farborn, OH. Contact Dan
McKay, (614) 236-1292, ext. 222.
14-15: Hewlett Packard’s “Design-
ing for EMC” training class, Dallas.
Contact (800) 472-5277.

14-16: DTV: The Digital Television
Forum, Santa Monica, CA. Contact

Adam Abelson, (800) 647-7600, ext. 25.

15: SCTE Chesapeake Chapter
seminar, preventive maintenance/
headend-to-house drop, and
BCT/E and Installer Certification
exams to be administered, Bowie,
MD. Contact Bruce Weintraub,
(301) 294-7607.

15: SCTE Ohio Valley Chapter
seminar, BCT/E tutorial on Catego-
ry V, “Data Networking and Archi-
tecture,” Pittsburgh. Contact
Marianne McClain, (412) 531-5710.
15: SCTE Shasta/Rogue Chapter
meeting, BCT/E and Installer Certi-
fication exams to be administered,
Redding, CA. Contact Mike Smith,
(541) 779-1814.

MONROE
ELECTRONICS

AND CONTROL

631 Program Timer

630 4x1 RF Switch

629 Stereo A/NV DA

Planning ahead

Aug. 18-20: 1997 Great Lakes
Cable Expo, Indianapolis. Contact
show management, (317) 845-8100.
Sept. 15-17: ICSPAT/DSP World
1997, International Conference on
Signal Processing Applications and
Technology, San Diego. Contact
Jennifer Call, (415) 278-5239.

Oct. 20-22: Eastern Cable

Show, Atlanta. Contact Southern
Cable Television Association, (404)
255-1608.

Dec. 2-4: Converging Technolo-
gies Expo & Conference, Los
Angeles. Contact John Golicz, (203)
256-4700, ext. 121.

Dec. 10-12: The Western Show,
Anaheim, CA. Contact the Califor-
nia Cable Television Association,
(510) 428-2225.

16: SCTE Dakota Territories
Chapter seminar, upgrades, Wran-
gler, Mobrige, SD. Contact Tony
Gauer, (605) 426-6140.

17: SCTE Cascade Range Chap-
ter meeting, BCT/E Certification
exams to be administered, Beaver-

| ton, OR. Contact Betty Reed, (360)

891-3295.

19-21: Society of Cable Telecom-
munications Engineers regional
training seminar, “Technology for
Technicians II,” San Bernardino,
CA. Contact SCTE national head-
quarters, (610) 363-6888.

20-21: Hewlett Packard’s “Design-

| ing for EMC” training class, Denver.

Contact (800) 472-5277.

22: SCTE Greater Chicago Chap-
ter seminar, broadband architec-
tures, Arlington Heights, IL. Contact

| Joe Thomas, (815) 356-6105.

22: SCTE Michiana Chapter sem-
inar, BCT/E tutorial on Category V,
“Data Networks and Architectures,”
New Buffalo, MI. Contact Russ
Stickney, (219) 259-8015.

23: SCTE Oklahoma Chapter

“Call us, we’ll help you make the switch!”

seminar, cable modems, Norman,
OK. Contact Doug Huston, (405)

DENVER, CO ATLANTA, GA ST.LOUIS, MO PHOENIX, AZ | 348-4925
800-525-8386 800-962-5966 800-821-6800 800-883-8839 | 30: SCTE Wheat State Chapt
303-779-1717 OCALA, FL INDIANAPOLIS, IN : eat State Chapter

meeting, BCT/E Certification
exams to be administered, Great
Bend, KS. Contact Vicki Marts,
(316) 262-4270.

303-779-1749 FAX  800-922-9200 800-761-7610

\ “Unique” Products For the 21st Century! /

http://www.megahz.com

Reader Service Number 130
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June

1-5: Supercomm 97, New Orleans.
Contact David Swanston, (703) 734-
3300.

4: SCTE Great Plains Chapter
meeting, BCT/E and Installer Certi-
fication exams to be administered,
Bellevue, NE. Contact Randy Park-
er, (402) 292-4049.

4-7: Cable-Tec Expo ’97, Orlando,
FL. Contact SCTE special projects
department, (610) 363-6888.

9-13: International Conference
on Consumer Electronics, Chica-
go. Contact Diane Williams, (716)
392-3862. .

10-11: SCTE Wheat State Chap-
ter meeting, BCT/E Certification
exams to be administered, Wichita,
KS. Contact Vicki Marts, (316) 262-
4270.

10-13: The Light Brigade training
course for installers, maintenance
personnel and engineer designers,
“Fiber Optics 1-2-3: Installation, De-
sign & Maintenance,” Phoenix. Con-
tact Lisa Johnson, (800) 451-7128.
11: SCTE Rocky Mountain Chap-
ter seminar, powering/safety. Con-
tact Hugh Long, (303) 603-5236.

12: Society of Cable Telecommu-
nications Engineers Satellite
Tele-Seminar program, “Digital
Technology,” Galaxy 1R, Transpon-
der 14, 2:30-3:30 p.m. ET. Contact
Janene Martin, (610) 363-6888, ext.
220.

12: SCTE Music City Chapter
meeting, BCT/E and Installer Certi-
fication exams to be administered,
Nashville, TN. Contact Ken Long,
(615) 244-7462, ext. 319.

14: SCTE Llano Estacado Chap-
ter seminar, construction practices,
Lubbock, TX. Contact David Fielder,
(806) 793-7475, ext. 4518.

18: SCTE Bluegrass Chapter
seminar, digital, Elizabethtown, KY.
Contact Max Henry, (502) 435-4433.
18: Smokey Mountain Chapter
seminar, installation practices, and
meters and leakage detection, John-
son City, TN. Contact Roy Tester,
(615) 878-56502.

23-24: Society of Cable Telecom-
munications Engineers regional
training seminar, “Introduction to
Telephony,” Chattanooga, TN. Con-
tact SCTE national headquarters,
(610) 363-6888.

24: Career Fair Coordinators Inc.’s
high tech career fair, Austin, TX. Con-
tact Ceilia Smith, (972) 462-8807.

MAY

25-27: Society of Cable Telecom-
munications Engineers regional
training seminar, “Technology for
Technicians I1,” Chattanooga, TN.
Contact SCTE National Headquar-
ters, (610) 363-6888.

July

8-9: SCTE Wheat State Chapter
meeting, BCT/E Certification
exams to be administered, Wichi-
ta, KS. Contact Vicki Marts, (316)
262-4270.

9: SCTE Great Plains Chapter
seminar, HSD/wireline telephony,
Bellevue, NE. Contact Randy Park-
er, (402) 292-4049.

9: SCTE Mid-South Chapter
meeting, BCT/E and Installer Cer-
tification exams to be adminis-
tered, Memphis, TN. Contact
Kathy Andrews, (901) 365-1770,
ext. 4110.

10: Society of Cable Telecom-
munications Engineers Satellite
Tele-Seminar program, in-premises
wiring issues, Galaxy 1R, Trans-
ponder 14, 2:30-3:30 p.m. ET. Con-
tact Janene Martin, (610) 363-6888,
ext. 220.

14: Career Fair Coordinators’
high tech career fair, Denver. Con-
tact Ceilia Smith, (972) 462-8807.
16: SCTE Oklahoma Chapter
seminar, telephony, and BCT/E Cer-
tification exams to be administered,
Oklahoma City. Contact Doug Hus-
ton, 405-348-4225,

16: SCTE Piedmont Chapter
seminar, interactive services and
the how and why of Certification,
and BCT/E Certification exams to
be administered. Contact Tod
Dean, Chapter Voice Mail: (919)
220-3889.

17: SCTE Chesapeake Chapter
seminar, safety, and BCT/E and In-
staller Certification exams to be ad-
ministered, Bowie, MD. Contact
Bruce Weintraub, (301) 294-7607.
17: SCTE Greater Chicago Chap-
ter seminar, installation—the last
mile, Willowbrook, IL. Contact Joe
Thomas, (815) 356-6105.

23: SCTE Badger State Chapter
seminar, BCT/E tutorial on Catego-
ry III, “Transportation Systems,”
Fond du Lac, WI. Contact Brian
Revak, (715) 493-2605.

23: SCTE Rocky Mountain Chap-
ter seminar, distribution/optical
link performance. Contact Hugh
Long, (303) 603-5236. CT

Innovative

Approaches

To Provide
AML
Microwave

Solutions

Digital
Multichannel
Two-Way
Broadband

Call today for a free quote:

Tel (702) 363-5660
Fax (702) 363-2960
camllas@ibm.net

Cable AML...The leader
in broadband microwave.

Reader Service Number 79
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ur historical guru (aka
Editor Rex Porter) has
provided us with these
trivia questions on the
cable industry. Answers to the last
set of questions appear first. (The
last “Cable Trivia” ran on page 98 of
the February issue.)

Look for answers to this
month’s questions in a future
issue (along with a new set of
questions). The person supplying
the most correct answers will be
awarded a special Trivia T-shirt.
You may only win once per calen-
dar year.

To be in the running for a prize,
your answers need to be post-
marked or faxed to us by the 20th
of the month of the issue date
that the specific trivia test ap-
pears in.

The first person who sends in the
most correct answers will be the
award winner. Good luck!

Your answers need to be sent to:
The Trivia Judge, Communications
Technology, 1900 Grant St., Suite
720, Denver, CO 80203 or fax: (303)
839-1564.

Trivia #13 answers
1) Ed Allen

2) Warren Braun

3) Hank Cicconi

4) Ben Conroy, Jr.

5) Ken Gunter

CABLE

TRIVIA

By Rex Porter

Trivia #14
1) In 1954, the FCC granted the
first common carrier microwave con-
struction permit to:

A) United Video in Chicago

B) J. E. Belknap & Associates in
Popular Bluff, MO

C) Valley Cable TV in Santa
Maria, CA

D) AT&T in Casper, WY

2) The forerunner of the National
Cable Television Association, the Na-
tional Community Television Coun-
cil, was organized at the Necho-Allen
Hotel in:

A) New York

B) Pottsville, PA

C) Allentown, PA

D) Washington, DC

3) In 1970, the Federal Communi-
cations Commission allowed the
merger of Teleprompter and H&B
American. That meant Telepromp-
ter, in 1970, would be the largest
cable company in the country,
serving 10% of the industry. Their
subscriber total was:

A) 419,000

B) 256,000

C) 766,000

D) 936,000

4) Ted Turner’s WTCG call letters
stand for:
A) Worlds Tiniest Cable Group

B) Worlds True Communications
Group

C) Watch This Channel Grow

D) Worlds Terrific Communica-
tions Growth

5) Channels featuring sports, pro-
grams for children families, women,
minorities, etc., and aimed at specific
interest groups, are usually known as:

A) Narrowcasting

B) Broadcasting

C) Multicasting

D) Imaging

6) In 1985, five cable MSOs pur-
chased Teleprompter’s parent,
Group W. They were:

A) Storer, TCI, ATC, Century and
Sammons

B) Storer, TCI, ATC, Comcast and
Century

C) TCI, ATC, Comcast, Century
and Daniels

D) TCI, Storer, ATC, Sammons
and Daniels

SCTE INSTALLER PROGRAM INFORMATION REQUEST CARD

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

[0 Please send me information and an application for the SCTE Installer Program

Name

Address

Phone () FAX ( )

®
SETE The Society of Cable Telecommunications Engineers  Mail to:
“Training, Certification, Standards™ SCTE

140 Philips Rd., Exton, PA 19341-1318
OR FAX TO: (610) 363-5898
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By the National Cable Television Institute

Return signals in bridger amps: Part

This month begins a series on the return
amplifier module in 450-550 MHz trunk/
bridger amplifiers. Its purpose is to provide

Figure 3: Block diagrom of o C-COR refurn amplifier module

useful information complemented by train- i
1 ] inforce rial i Roverse RF Gai EQlor si Reverse RF from
ing suggestions to reinforce the mater ial in gl Son la T ke Site, L emeifie Lg-oupa
a classroom setting. The top portion is ex- diplex fiter (08 8) T30 Mio) (0-35 dB) (uigainy | R
. b

cerpte{i from a lesson in NCTI’s Systgm. A e X
Technician Course. The hands-on training module
suggestions are modeled after NCTT’s facil- LEGEND:
itator training courses for administering :::""": e

- trol signals
hands-on labs. © NCTI. S

t is important to understand the
operation of your system’s trunk/ bridger am-
plifier(s) return modules, their controls and
test points in order to quickly repair/replace
any bad components or make any necessary adjustments
to restore the return broadband cable data and RF sig-
nals to their proper operating levels.
A reverse amplifier module (Figure 1) amplifies the re-
turn frequencies (sub-split, 5-30 MHz; mid-split, 5-116

Figure 1: ScientificAtlanta reverse omplifier module

Figure 2: Return omplifier module in @ Magnavox mainstafion

block diagram
30 db '- Forward trunk| Trunk output 30 db
test = amplifier diplex filter *— 1
1runk"\°'“J’; | ot e [
g‘g‘:"\Ll | .+.l_____ il _ T,mmu
AC 7 [Compisie | e
Trunk | L | control I~ L AC

| | module
{AGT/ASC) |

MHz; or high-split, 5-186 MHz), combines the return RF
signals of the feeder(s) and trunk onto the same signal, and
routes that signal to the trunk input port (Figure 2). These
signals may be status monitoring, customer impulse pay-
per-view buy signals and/or a return video carrier. Since re-
verse RF signals are lower in frequency and narrower in
bandwidth than forward RF signals, there is less attenua-
tion and cable loss at these frequencies. This means the re-
verse adjustments are more conservative compared to
those made when balancing the forward RF path.

Figure 3 is the block diagram of a C-COR return
amplifier module. This return amplifier module re-
ceives its input signal from the output diplex filter in
the trunk amplifier module. The reverse RF signals are
fed directly to the reverse amplifier and amplified by
18.5 dB (full gain). The output of the reverse amplifier
is applied to the slope control, which is manually ad-
justed to vary the output slope by 0-3.5 dB. The signals
then go to the equalizer (EQ) or thermal equalizer
(EQT), where the slope is adjusted by 2-7 dB to a tilt
value within the slope control’s range. (During level
balancing, the EQ/EQT is selected and inserted prior to
“fine tuning” with the slope control.) These signals are
then fed to the gain control where they undergo the
final output signal level adjustment (0-8 dB). This ad-
justed output signal level is sent to the trunk input
diplex filter and on to continue upstream to the next
amplifier station.

Next month’s installment will cover the controls, equalizers
and attenuator pads used to adjust the return signals in
450-550 MHz trunk/ bridger amplifiers.

Huands-on performance training

Proficiency objectives: Identify the reverse RF fre-
quency band used and the signal flow through the major
components on a block diagram of your system’s
trunk/bridger amplifier(s).

Provide each student with a block diagram of your sys-
tem’s trunk/bridger amplifier(s) and the specs for the
return frequencies used.

108

Use the block diagram to show the return signal flow
through the major components, while describing what
each does and how it affects the signals in the amp’s
return path.

Verify that each student knows the return frequency
band used and signal flow on a block diagram through
the return path of your system’s trunk/bridger amplifi-
er(s), and can describe the functions of the major com-
ponents. €T
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O'Wavetek Corp., 1996

Multi-User Capabiities... Ger the lutest
in Waverek sweep technology. With

the multi-user capabilities of the
Stealth Reverse Sweep System, vour sweep technicians can
simultancously perform reverse sweeps and help climinate the
impact of ingress on the measurement.

Fore Powerful... Engincered for powerful performance, the
Stealth Reverse Sweep has +50dBmV output to cnsure
measurement capability, even in high ingress and noisc
environments or with high-loss test points. Sweep techs ean
quickly and easily pertorm sweeps, idenufy problem arcas,
and troubleshoor with the handheld Stealth.

The Stealth is precision engineered to save time, simplify testing,

reduce fatigue, and gain comprehensive results. No wonder the
Stealth is preferred by technicians around the world.
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Wavetek .. partuers in producticity for over 35 years

Wavetek’'s Multi-User Stealth Reverse Sweep

F

Greater Performance... Only with the Wavetek Stealth do vou enjoy
precise measurements of forward and return path alignment and. ..

Up to 10 simultancous users

S0dBmV cutput to help eliminate corruption from ingress
In-service signal analyzer for C/N and hum

Noise and ingress speetrum display

Automarted 24-hour testing capability

* High-resolution, casv-viewing LLCD sereens

¢ Rugged/water resistant hand-held field unit

Confidence... 'I'hc Stealth Reverse Sweep Svstem is just part of
Waverek's complete line of quality test and measerement
cquipment. We pioneered the SAM ... Sweepless Sweep ... and,
Return Sweep. Each product delivers all the performance,
precision, speed, and case of use you demand — ar a vatue vou
expect - from the leader. We are your signal meter specialists.

Pawer up for the interactive revolution with the Stealth Multi-User
Reverse Sweep System. In the U.S. call,

1-800-622-5515

Worlowide Sales Offices

United Kingdom (44) 1603-404-824
I ranee (33) 1-4746-6800

Germany (49) 89-996-410

Eastern Europe (43) 1-214-5110

Iintted States (1) 317-788-9331
Southeast Asia (65) 356-2322
Asia Pacific (832) 2788-6221
China (86) 10-6500-2255
Tapan (B1) 427-57-3444

http://www.wavetek.com
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By Bill Riker

It’'s getting closer to Expo time!

he excitement is really
building here at SCTE
national headquarters as
Cable-Tec Expo '97 draws
near. By now, all Society members
should have received their registra-
tion packages; many have already
registered and are anticipating com-
ing to the biggest and most progres-
sive conference we've ever offered.
Cable-Tec Expo '97, which will be
held June 4-7 at the Orange County
Convention Center in Orlando, FL,
is the industry’s leading hardware
trade show. Its unique format en-
ables cable telecommunications ven-
dors to interact with the field
personnel who use their products on
a daily basis. Conversely, Expo af-
fords system operators the opportu-
nity to ask questions about a
particular product or service, and
learn about new offerings. This is an
educational event for exhibitors and
attendees, not a sales-oriented show.

Events schedvled

Our 21st Annual Engineering
Conference kicks off Expo '97 on
Wednesday, June 4. The conference’s
general session has been reduced to
four hours this year, rather than the
full-day presentation of past years.
This change allows for an additional
three hours of exhibition time.
While geared toward engineers, the
Engineering Conference will ad-
dress topics of interest to personnel
at all levels of employment. Engi-
neering leaders will explore current
issues that impact our industry’s fu-
ture: from preparing for digital de-
ployment, to cable modem
technology, to product strategy.

Many of the Society’s Engineering
Subcommittees will meet at Expo '97
to develop technical standards. In
addition to the SCTE Engineering
Committee, groups planning to meet
at Expo include our Data Standards,
Design and Construction, Digital
Video, Emergency Alert Systems,

Bill Riker is president of the Society of
Cable Telecommunications Engineers.
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Interface Practices, Maintenance
Practices and Procedures, and Mate-
rial Management/Inventory Subcom-
mittees. All SCTE members are
urged to attend.

Immediately following the Engi-
neering Conference, SCTE is hosting
its Annual Awards Luncheon. Honors
to be presented include SCTE Mem-
ber of the Year, Chairman’s Award
and SCTE Hall of Fame. Recipients
are recognized for their contributions
to their industry, as well as their un-
ceasing efforts to advance our indus-
try through SCTE training,
certification and standards. New se-
nior members will be honored as sea-
soned professionals who meet the
stringent requirements of their mem-
bership. Also, SCTE will award edu-
cational scholarship grants to
industry personnel who show great
potential for advancement. Our tech-
nical scholarship program gives tu-
ition assistance to active national
members who wish to further their
knowledge of this industry through
training. The Awards Luncheon will
include a presentation of General In-
strument’s Milton Jerrold Shapp
Memorial Scholarship, established in
memory of the former Pennsylvania
governor and founder of Jerrold Elec-
tronics. The recipient will be a high
school student who is the child of a
cable industry employee and has
shown exceptional academic and per-
sonal achievement.

Of course, the primary purpose of
Cable-Tec Expo is education. Ten tech-
nical workshops to be held on June 5
and 6 will provide “hands-on” demon-
strations dealing with the proper de-
sign, operation and maintenance of
broadband telecommunications sys-
tems. This unique scheduling will en-
able attendees to attend up to six of
the 10 sessions. Topics for these inter-
active presentations include cable
modems, quality audio in the headend,
inside wiring options, return path
problems and solutions, and surge
suppression, fusing and “slugging.”

In the Exhibition Hall on June 4, 5
and 6, SCTE will provide a Technical

Training Cen-
ter for ex-
hibitors to
demonstrate
their products.
A fiber-optic
splicing demon- =
stration area
also will be
available. You
can receive
training in the
Philips Broadband trailer on the dis-
play floor. On June 5, 6 and 7, Broad-
band Communications Technician/
Engineer (BCT/E) and Installer Cer-
tification testing will be available to
members.

Exhibit hours

Based on attendee questionnaire
results from Expo '96, and because of
the show’s growing popularity, we real-
ized that attendees would need more
time to fully examine the large num-
ber of informative exhibitions that are
being presented. In response to at-
tendee and exhibitor requests, this
year’s Expo has been expanded to fea-
ture 16 full hours of exhibits through-
out the event. With more than 350
companies planning to exhibit at Expo
'97, this schedule change was imple-
mented to better accommodate every-
one involved with the show. SCTE was
one of the first organizations in the
cable industry to offer a trade show
with “exclusive” exhibit hours that did-
n’t conflict with its training sessions.

Attendees won’t want to miss the
1997 Expo Evening, June 6 at the
Rain forest Cafe in the Disney Village
Marketplace. The Society would like
to thank Antec, CommScope, General
Instrument, Philips Broadband and
Scientific-Atlanta for sponsoring this
special event.

I am greatly looking forward to
this year’s Cable-Tec Expo. From
the pre-conference sessions on June
3 to the close of testing on June 7, it
will be the most comprehensive pro-
gram we've ever offered. I hope to
see all of you in the “Sunshine
State” next month. CT
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ChestarNet'., The
Difference is Striking

O

Examine CheetahNet" carefully and you'll see that its speed, reliability and inspired
design are striking. CheetahNet is exactly what you need for fault detection and
network performance analysis. Featuring a powerful, open-systems architecture,
CheetahNet integrates with third-party software systems and monitors multi-vendor
HFC plants.

Versatility

Whether you prefer the power of UNIX or the ease-of-use of Windows NT,
CheetahNet is compatible. 1t works equally well on either platform.

\Q

Speed

CheetahNet collects and cross-correlates analog parameters from third-party
systems, performance monitoring data and multi-vendor network status.
You'll identify degrading systems, instantly detect faults and determine

the root cause of major failures.

Reliability

From the headend to end-of line,
CheetahNet monitors the entire
plant. Even on the return

path, CheetahNet

automatically isolates

sources of ingress.

CheetahNet fills a

critical gap in network

monitoring. No other

. system even comes close.

S Extraordinary innovation
: has made the Cheetah

System the standard for

monitoring the world’s

largest broadband

networks.

: (941) 756-6000
v, -
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Manufactures

The Largest Variety of Steel MDU Enclosures
Designed for the Cable Television Industry.
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% Multilink



