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The GainMaker m 
Broadband Amplifier Platform 
Your Edge in the Network Upgrade Game 

Reader Service N 

You know all about the upgrade game. Good decisions 

can mean more revenue, satisfied customers and a 
competitive edge. The wrong move could spell disaster. 

That's why Scientific-Atlanta introduced the GainMaker 

broadband amplifier platform. It can help you increase reliability. 
reduce outages and deliver revenue-generating new services like 
video-on-demand and the Internet. In fact. most operators can 
increase bandwidth without expensive respacing. And since it 

was designed to deliver 870 MHz. the GainMaker platform 
should outperform products adapted from older technology. 

Of course, every player in this game has unique requirements 
and goals. Tell us about yours. We'll show you what 

you need to play the upgrade game—and win. 

www.sciatl.com/gainmaker 
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Training 
SCTE's training partnerships 
with state cable associa-
tions and the Society's local 
groups will help to educate 
nontechnical staff members 
on the business opportuni-
ties and challenges that to-
morrow's technologies hold. 

www.scte.org 

Built on 
Past Success 
Upgraded for 

Future Excellence 

Certification 
Certification's true value is its 
pledge to constant learning, en-
couraging individuals to hone 
their public presentation skills, 
write technical articles, attend 
training programs and serve in 
volunteer leadership positions 
during their three-year recertifi-
cation period. 

Standards 
The SCTE Standards Depart-
ment, the only American Na-
tional Standards Institute-
accredited standards devel-
oper in the cable industry, 
has attained ANSI approval 
for four standards docu-
ments since 1996. 

STE 

SCTE • 140 Philips Road • Exton, PA 19341-1318 • (610) 363-6888 • Fax: (610) 363-5898 
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Four reasons to forget 
everything you've ever 
known about batteries. 

There's a new standard in communications batteries. AlphaCell Batteries. Designed specifically for the demands of cable TV and broadband applications. 

Improved performance, longer runtimes and extended service life. Six different models incorporating four separate technologies. Battery solutions offered by the 

company with more than 20 years of communications powering experience. Find out more: Tel: 360-647-2360 Fax: 360-671-4936 www.alpha.com 

ALPHA TECHNOLOGIES protecting the power in communications. ft — 
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Finally. A Cable Modem 
That Can Be Self-Installed. 
Anyone can do it. Just ask TCA Cable TV. A full 80 percent 
of their Terayon cable modem installations are self-installed 
by their customers. Anyone can install Terayon's robust 
cable modems. Grandma, the kids, even Dad. 

Proven, Robust Performance 
How do they do it? It's built into the box. Terayon's proven, 
robust S-CDMA technolog gives you extra margin, so your 
modem system stays up and running, even when you're 
running the hair dryer. No kidding. You can deploy modems 
over a wider range of cable plant conditions without the 
usual gold-plated plant upgrade. Put your gold to better use. 

Ready to Install 
Terayon's modems come fully 
packaged and ready to install. 
About as easy as plugging in 
a toaster. And if you're ready 
for retail, so is Terayon. 

Take it to the Bank 
That's not all. The real beauty of Terayon modems 
is higher revenue sooner. By switching to Terayon, 
Shaw Communications found that they could deploy modem 
systems in half the time. And they significantly reduced 
startup and operational costs. Wake up. You can too. 

Visit Them on the Web 
Forget the bus. The fastest way to find Terayon 

is on the web. Check out www.terayon.com 
or call them directly. You won't regret it. 
I've got my Terayon modem. Now go 
get yours. Tell them I sent you. 

www.terayon.com 

• 

TERAYON 
COMMUNICATION SYSTEMS 

TELEPHONE: 888.7.TERAYON OR 408.727.4400 

FAX:408.727.6205 EMAIL: info@≥terayon.com 
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EDITOR'S 

By Rex Porter 

Don't Forget Who You Are 

A nd don't forget what you do. Your broadband hybrid fiber/coax (HK) architecture can carry services not yet imagined. And business people across the industry know that. 

But they may not know the equipment's 
complexity or the need for continued 
training. And they may not care. 
You work tirelessly to make sure cable's 

networks deliver TV programming while 
adding other valuable content. It'll never 
be easy. But be aware that some will want 
you to give them an advantage by adding 
their services, to the detriment of others. 

Your obligation is to provide a "clean" 
network that delivers analog and/or digital 
TV programming, commercial data, Inter-
net access, telephony and high definition 
TV (HDTV) when required. Equipment 
manufacturers are obligated to develop 
equipment and services that enhance prof-
its without degrading other services. 
The Society of Cable Telecommunica-

tions Engineers, the American National 
Standards Institute and CableLabs work 

tirelessly to make sure industry specifica-
tions and standards protect the engineer-
ing community. 

Be careful in choosing equipment as we 
move into new waters. Be even more care-
ful of people in your own organization 
who may attempt to make buying deci-
sions based on less than a full understand-
ing of the network and its equipment. 
I have spoken with some sales and mar-

keting people who do not see the impor-
tance of specifications and standards. 
During the past 50 years, our industry has 
matured because MS0 management re-
quired operations managers to improve 
the bottom line by adding programming, 
improving customer relations, clustering 
and many other new ideas. 
MSO management likewise has required 

technical managers to improve the bottom 

• 

line by developing networks to launch 
new services, ensuring that these net-
works will continue to deliver a full 
menu. Before equipment or services are 
added to your system, you must decide 
whether the addition is compatible. 
You have been trained for this responsi-

bility. Some companies plan to sell 
"around" you. If you fold and let others 
make the decisions, they may later say: 
"You should have known better. You knew 
I didn't have a technical background." 

Communications Technology will not 
compromise our position. As the SCTE's 
official trade journal, our responsibility is 
to the health of the engineering and tech-
nical community. We may lose some ad-
vertisers, but we'd rather keep your trust. 

Rex Porter 
Editor-in-Chief 

Flex Clips 
Preserve signal quality 

at the drop 

for years to come! 

W Écirazrateer a-run-amt.) 
Direct merchants to the telecommunications industry 

800-257-2448 • fax: 303-986-1042 • e-mail: mail@dropsupplies.com 
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Are your 
spliners ready 

for the drop? 

Available from 

Grab any Regal splitter and drop 

it to the floor. Pick it up and do it 

again. Now, measure its operating 

specifications. They won't change. 

Because every Regal splitter has a 

circuit board that's screwed tight to 

its housing — not soldered so 

it can shift and alter during 

rough treatment. At Regal, 

the specs we publish are the 

specs you can expect in the 

real world. 

REGAL /I 
WE BRING YOUR SIGNAL HOME. 

TelelAfire SUPPLY • 1-88TeleWire 
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Third row, center...every night! 
Until now, getting real "surround sound" in a home theater meant 

renting a movie. But now there's the DSG2000BD BTSC 
Stereo Generator from Standard Communications. 

And sound on cable TV will never be the same. 

Using Standard's advanced digital signal processing 
(DSP) technology (we're the only ones who have it) the 

DSG2000BD digitizes incoming audio signals and 
generates fantastic stereo specs — specs mere 

analog encoders can only envy. 

But that's only the first reason to put 
them in your headend. 

The DSG2000BD also has a host of 
convenient, well-engineered features such as 

front-panel stereo and SAP test jacks, a built-
in Bessel-Null Test Signal and an auxiliary 

audio input for EAS or commercial insertion. 
Pre-calibrated indicators guarantee critical 
levels are properly set and available options 
make it a breeze to add SAP and/or AGC 

capabilities. And to top it off, each 
DSG2000BD contains two complete stereo 

encoders in a single rack-unit of space. 

If you're looking for natural, beautiful, 
"in-the-middle-of-it-all" sound, 

there are only two places to get it. 
From Standard Communications. And live. 

111111111 
Standard 
Communications 

The right technology for right now. 
800/745-2445 

wwwstandardcomm.com/satcom 
P.O. Box 92151 

Los Angeles, CA 90009-2151 
FAX: 310/532-0397 
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AT&T Makes HEC Headlines 
Cisco and General Instrument plan to 
work with AT&T to develop and test a 
seamless, end-to-end Internet protocol 
(IP) solution for id's cable lines. 

At press time, specific agreements had 
not been reached, but the plan calls for a 
Cisco/GI backbone that combines broad-
band Internet, phone and video services 
over a single cable line. The plan aims for 
deployment on a mass market scale over 
AT&T's hybrid fiber/coax (HFC) net-
works. The proposed network combines 
advanced networking and voice-over-IP 
(VoIP) technologies to enable cost-effec-
tive delivery to consumers while stream-
lining operational demands. 

Using broadband packet technologies, 
data, voice and video services, which tra-
ditionally required construction of multi-
ple parallel legacy networks, would be 
delivered using one integrated high-speed 
infrastructure. 
The IP backbone Cisco and GI are dis-

cussing likely will contain the Cisco 12000 
Gigabit Switch Router (GSR), a multi-giga-
bit, carrier-class, IP backbone router and the 
Universal Broadband Router (uBR) to create 
a scalable interface between subscriber cable 
modems and the backbone data network. 

The packet telephony gateways they're 

planning are based on the Cisco AS5X00 
VolP gateway servers. 

In the proposed architecture, GI's suite 

of customer premise equipment (CPE) 
also is integrated into AT&T's network. 
GI's CPE solutions include stand-alone 
Broadband Telephony Interface (BTI) ter-
minals and integrated BTI products for the 
SURFboard high-speed cable modem and 
the DCT-5000+ advanced set-top. 
By integrating the set-top terminal, 

cable modem and BTI into one system, 
the platform is intended to offer an alter-
native to traditional circuit-switched tele-
phony systems. As development efforts 
advance, the three companies are aiming 
to conduct a market trial late this year and 
offer commercial availability in 2000. 

DBS Competition Inspires Cable 
A recent study comparing pricing and ser-

vices from cable and direct broadcast 
satellite (DBS) operators indicates that 
cable represents the lowest pricing per 
package, and DBS offers greater program-
ming value per dollar spent. 
Carmel Group researchers estimate that 

U.S. cable TV subscribers are at the 68 
million mark. DBS, they say, has attracted 

9 million subscribers to its services. 
"This study indicates that competition 

from the 5-year-old DBS industry has 
forced the cable industry to catch up, in 
terms of creating more flexible and at-
tractively-priced programming services," 
says Carmel Group Chairman Jimmy 
Schaeffler. 
The Carmel Group surveyed prices and 

programming offered by four national DBS 
service companies and six cable operators. 
Included in the study were Cox in San 
Diego and Santa Barbara, CA; TCI in Den-
ver and Monterey, CA; and Time Warner 
in New York and Lexington, NC. 
The study indicated that a consumer's 

investment in cable TV vs. DBS and the 
programming value varies substantially. 
Although cable requires a lower overall 
payment month-by-month, DBS sub-
scribers are receiving more content and 
paying a lower cost per channel. 

"As the gap closes between the cost of 
hardware and content offered by both 
cable and DBS companies, the real battle-
field between these two entertainment and 
information providers will be fought at-
tempting to increase bandwidth," Schaef-
fler says. "This will control how many 
new services companies will be able to 

Reader Service Number 7 
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The PDI-SE-1 and PDI-SE-2 stereo encoders, utilizing new technology, offer the CATV system operator 
low cost, user friendly ways to upgrade existing channels for BTSC Stereo. They will work with most 
CATV video modulators. Incorporated in the unit is dbx® licensed companding giving the subscriber 
rich SURROUND SOUND Stereo. Balancing of stereo signals from any local source is easily accomplished 
using front panel controls and deviation meters. The PDI-SE-1 and PDI-SE-2 require only 1 3/4" of 
rack space to hold either one or two encoders. 

FEATURES 

• Automatic level control 
• dbx® licensed companding 
• Requires just 1 3/4' of rack space 

• LED metering 
• 2 year warranty 
• Baseband or optional 4.5 MHz output 

PDI - Electronics For 
Telecommunications Toll Free: 1-800-242-1606 Web Site: www.pdi-eft.com 
6353 West Rogers Circle - Bay 6 Local: 561-998-0600 E-mail: PDI.Electronics@worldnet.att.net 
Boca Raton, Florida 33487 Fax: 561-998-0608 Hablamos Espanol y Falamos Portugues 
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ATLANTA, GA 
800-962-5966 

OCALA, FL 
800-922-9200 

• Flat, small aperture port ends. 

• High return loss, patented round seizing pins. 

• Higher center conductor holding force. 

• Higher low-frequency isolation 
for modem applications. 

• Larger weather boot sealing ridges. 

• Low intermod design. 

• Hum/DC isolator circuitry. 

• Lacquer coated, 
solderback covers. 

• 20-years of splitter 
mfg experience. 

• Optional Round 
Seizing Pins 

IN 
erzum GHiSG-2ie 
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@LIMO 
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offer and charge additional fees for in the 
future." 
When comparing premium service 

packages from both cable TV and DBS 
companies, the study indicated that cable 
subscribers in all six markets surveyed 
save $200 annually. For medium-priced 
services, cable and DBS have nearly the 
same number of video offerings. For more 
information, call (310) 201-8845. 

NEWS RITES 
• The National Cable Television Center 
and Museum needs some vintage gear 
to fill gaps in its collection. Among 
the needed items are Scientific-At-
lanta amplifiers of all kinds and vin-
tages, Ameco Pace Setter amps, 
Jerrold SX-1 and SLE line extenders, 
Starline-One amps, and Amplvision 
105 low band amps. The Center also 
would like lists of any other equip-
ment that might be available. Contact 
Dave Willis at DWillis542@aol.com. 
• General Instrument is talking with at 
least four companies about mergers or 
investments. Reports indicate that Lu-
cent, Royal Philips Electronics, Cisco 
and Motorola are potential suitors. 
• @Home and Cisco Systems are plan-
ning their second Internet Revolution 
Expo, a "moveable feast" of broadband 
cable products and services where 
consumers sample the power of high-
speed Internet access in the comfort of 
the local mall. Building on the re-
sponse to last year's 12-city excursion, 
the 1999 tour is slated to kick off in 
the spring and travel to 20 bustling 
shopping malls throughout the United 
States and Canada. 
• Scientific-Atlanta has signed up for a 
portion of Microsoft's WebTV software 
platform and services. The broadband 
communication systems supplier plans 
to integrate Microsoft's WebTV service 
into its Explorer 2000 set-top boxes. S-A 
says it will team with Microsoft to de-
sign a new set-top that integrates Win-
dows CE into Microsoft's WebTV 
software platform. S-As marketing vice 
president Steve Necessary says the move 
will help operators roll out services in 
their systems and advance the cause of 
interactive services deployment. ( T 
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Find and fix any problem long before you head to the field. Wavetek Wandel & Goltermann's comprehensive line of CATV 

testing products lets you conquer just about any problem — even training issues. Take our handheld tools. Each operates in the 

same basic way, so moving from one meter to the next requires very little training. And, of course, the less training required, 

the faster you're in the field. Wanna know more? Take a look at all Wavetek Wandel & Goltermann's 

Find & Fix solutions at www.wavetek.com or call 1-800-851-1202 or 1-317-788-9351. 
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DEPLOYMENTWATCH 
By Greta Durr 

Thether by itself or in a set-top, cable modem technology has landed. Different 

approaches to deployment are evolving along with the technology, as the 

broadband industry embraces the high-speed network dream. 

Terayon Advances in Cable Modems 
Recent announcements that CableLabs 
has selected Terayon to co-author the 
new Data Over Cable Service Interface 
Specification (DOCSIS), success on the 
retail front and a data deployment by 
Frontiervision have the industry talking. 
Terayon's synchronous code division mul-
tiple access (S-CDMA) is at the root of 
the buzz. 

Frontiervision, with nearly a million 
subscribers, recently bought State 
Cable of Augusta, ME, and has been 
working with Internet service providers 
(ISPs) to build its data service operation 
via Terayon's S-CDMA technology. Ac-
celerated deployments are planned 
throughout the quarter in Maine and in 
Columbus, OH. 
Other deployments are taking place 

through consumer installation. Modems 
may be obtained from the operator or a 
retailer. Cablevision, for example, has a 
deal in New York and Connecticut to 
market Terapro modems and installation 
kits through The Wiz, a consumer elec-
tronics chain. 
TCA in Texas is reporting an 80% suc-

cess rate with subscriber installations. 
Customers pick up the modems and in-
stallation instructions at a designated loca-
tion. There, the operator offers tiered 
services to commercial and residential 
subscribers. "They're saving a bundle on 
installation and maintenance," says Teray-
on's John Hamburger about the operator's 
deployment of an estimated 10,000 Teray-
on cable modems. 
Hamburger says that Terayon's sys-

tem allows operators to deploy data 
services quickly and cost-effectively. 
The S-CDMA technology, Hamburger 

says, allows maximum control over 
bandwidth and works over a range of 
cable plant conditions—from noisy 
coaxial systems to upgraded hybrid 
fiber/coax (HFC) systems. 
S-CDMAs success in diverse environ-

ments may have helped gain CableLabs' 
attention for the new DOCSIS spec, Ham-
burger says. "It's a sign that the technology 
is moving more mainstream." 

S-A's Set-tops Boast Cable Modems 
Scientific-Atlanta is using a different strat-
egy to deliver cable modem technology to 
consumers by attaching it to the Explorer 
2000 advanced digital set-top. Subscribers 
in several systems are now using set-tops 
that began with Time Warner's Pegasus 
program several years ago. 

S-A reports that it has received purchase 
orders or commitments for its interactive 
digital network from 14 cable operators in 
the United States and Canada, represent-
ing 75 systems with 16 million cable sub-
scribers. Operators include Time Warner, 
Cox, TCI, Comcast, Adelphia, Marcus, 
Rogers and Videotron. 
Cox is launching Explorer 2000 set-tops 

coupled with network deployments in 
three of its largest properties. The series of 
launches has begun in Phoenix, Cox's 
largest system with an estimated 600,000 
subscribers. Subsequent launches include 
the MSO's 500,000-subscriber San Diego 
system and its Oklahoma City system, 
which has 121,000 customers. 

Time Warner is now launching the Ex-
plorer 2000 in its Austin, TX, system, 
following the purchase of 100,000 units. 
The MS0 is committed to buy an addi-
tional million set-tops for deployment 
nationwide. 

Both operators are rolling out the set-
tops' services in phases. Initially, they are 
offering digital channels and then moving 
into video-on-demand (VOD), e-mail and 
electronic commerce. Eventually, a smart 
card slot built into the Explorer 2000 will 
allow debit card payments to be made over 
the set-top. 
S-A says that the set-top's open archi-

tecture affords great flexibility in the 
addition of new services. Because the 
set-top has an Ethernet port, it can 
connect to a personal computer (PC), 
functioning as a stand-alone cable 
modem while also delivering TV ser-
vices. Internet protocol (IP) telephony 
is a future option in store for Explorer 
2000, says Steve Necessary, marketing 
vice president of S-A. CT 

Greta Dun' is assistant editor at "Communi-
cations Technology" in Denver E-mail de-
ployment information or comments to 
gdurr@phillips.com. 

Who's Who in Deployment: 
HSA's Service Area Booms 

High Speed Access Corp. is deploying 
high-speed data services in several 
cable systems in Georgia, Kentucky, 
California and Illinois, passing an esti-
mated 80,500 homes. 
HSA is in the process of launching 

service in Covington Cable's Coving-
ton, Oxford, Porterdale, and Newton 
County, GA, systems; Vista Broadband 
Communications' Smyrna, GA, sys-
tem; Ultronics' Chula Vista, East Lake 
development in Chula Vista, and Na-
tional City, CA, systems; Irvine Com-
munity Television's Irvine, KY, system; 
and Western Cable Communications' 
Plainfield, IL, system. 
The various deployments all were 

slated to begin in the first half of this 
year. 
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The secret to fast internet service. 

Samsung's InfoRanger' Cable Modem 

The secret to retail success. 

dere 
Introducing Samsung's newest addition to its family of retail 

products — the Samsung InfoRanger. Our twenty years of 

retail experience across multiple channels makes 

Samsung the ideal choice as your cable modem partner. 

Samsung — the fastest way to cable internet access, and 

retail success. 
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1-888-987-4357 www.samsungtelecom.com Challenge the Limits anti, 
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SCTE UPDATE 

SCTE Member of the Year Award 
The Society of Cable Telecommunications 
Engineers is seeking nominations for its 
1999 Member of the Year Award. Each 
year a member is recognized for outstand-
ing contributions to the goals and purpos-
es of the Society. 

All persons nominated for the award 
must be active members of the Society. 
SCTE headquarters must receive written 
nominations no later than April 15, 1999. 
Nominations are presented to the SCTE 
board of directors for consideration and 
selection. The award is presented each 
year at Cable-Tec Expo, which will be 
held May 25-28 in Orlando, FL. For more 
information, contact the Membership Ser-
vices Department at (610) 363-6888. 

SCTE Standards Boast Growth 
The SCTE Standards Department reports 
considerable growth within its Standards 

Development Organizations (SD0s). 
• Existing active membership includes 
more than 600 professionals from do-
mestic and international organizations, 
representing 25 countries. 
• The 125 organizations represent cable 
operators, suppliers, educators, govern-
ment agencies and the interested public. 
• There are more than 133 standards doc-
uments, many of which are approved by 
the American National Standards Insti-
tute and International Telecommunica-
tions Union-Telecommunications, in 
addition to 35 video training and text-
book materials. These are available for 
sale through SCTE. 
• SCTE SD0s, including engineering sub-
committees and independent groups, 
have doubled to 12. 
• Standards development meetings have 
increased to 40 planned sessions in 
1999. 
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• Electronic communications facilities 
now include two World Wide Web sites 
and five e-mail reflectors. 

For more information on how to join 
SCTE SD0s, contact Ted Woo, Ph.D., di-
rector of standards, at (610) 363-6888 or 
e-mail twoo@scte.org. 

SCIE Announces 1999 Vendor Shows 
Local chapters of the SCTE offer industry 
field personnel unique opportunities to 
learn firsthand about the latest hardware 
trends through regional training events. 
SCTE Vendor Days were created to 

bring broadband products, services and 
information to operations personnel at the 
local level. The annual shows, which 
focus on education rather than sales, pro-
vide a wide variety of learning experiences 
that allow attendees to enhance their pro-
fessional knowledge with intensive train-
ing that's cutting edge and cost-effective. 

These events feature tabletop displays 
and hands-on demonstrations, plus com-
prehensive technical training seminars. 
For attendees, Vendor Days are a valuable 
chance to share experiences with industry 
peers through networking and "problems-
and-solutions" exchanges. 

Scheduled Vendor Days include: 
• March 10-12: Northern California Chap-

ters (Concord, CA) 
• March 11: Ohio Valley SCTE Chapter 
(Columbus, OH) 
• March 17: Great Lakes SCTE Chapter 
(Troy, MI) 
• March 17: Old Dominion SCTE Chapter 
(Richmond, VA) 
• March 25: South Florida Chapter (Fort 
Lauderdale, FL) 
• April 15: Wheat State Chapter (Wichita, 
KS) 
• May 13: Penn-Ohio SCTE Chapter 
(Pittsburgh) 

For more information about these 
events, contact SCTE Director of Commu-
nications Steve Townsend at (610) 363-
6888, fax (610) 363-5898, or e-mail to 
stownsend@scte.org. Chapter and meeting 
group information also can be found on 
SCTE's Web site at www.scte.org. (•T 
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Digital Video can give your subscribers 
picture quality unmatched by analog 
technology. Unfortunately, with digital, 
there is a very small difference between 
a channel working and not working at all. 
A picture that looks perfect, may be only 
a couple dB away from breaking up. The 
Hukk CR1200 QAM Monitor can tell you 
for sure the quality of your installation. 
so you don't have to learn about it from 
angry subscribers. 

Comprehensive Digital Testing 

The CR1200 includes a constellation dis-
play, bit error rate testing, average power 
and signal-to-noise ratio so you'll know 
the quality of your 64/256 QAM signals 
anywhere in your network, right up to 
the set-top converter. 

The Hukk CR1200 QAM Monitor 
A Much Better Way! 

441e . Built in Analog SLM 

Built for the field, the CR1200 provides 
unmatched digital testing capability in 
a rugged, lightweight package. So you 
don't have to carry two instruments, the 
CR1200 even includes an analog signal 
level meter with automated 24 hour 
FCC testing. 

Call For a Demo 

Don't leave the success of your digital 
implementation to chance, try out a 
CR1200 in your system today. Your 
subscribers will thank you, especially 
during the big game! 

Hukk Engineering, Inc. 

3250-D Peachtree Corners Circle 
Norcross, GA 30092 
Phone: 888-236-8948 770-446-6086 
Fax: 770-446-6850 
Web: www.hukk.com 
Email: info@htikk.com 
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Interview 
with 
aLeade 

By Rex Porter 

SCTE President John Clark 

ohn Clark, new president of the Society of Cable Telecommunications Engineers, is 

no stranger to cable TV. Clark has held numerous and varied positions within the 

industry. He is a former CfAM TAW and Case Study Award winner and a former chairman of 

the (TAM National Pay-Per-View Conference. He was a managing director/CEO for Telecom 

New Zealand's First Media cable subsidiary and served as senior vice president of marketing 

and programming for Crown Media and Cencom Cable Associates. Most recently, Clark served 

as executive vice president for TELE-TV Media. 

Communications Technology: John, 
give us a little background about where 
you're from. 
John Clark: I am originally from New 
Jersey. So with family in the Exton, PA, 
area, it's great to be back East, having 
been gone for 25 years—especially to an 
area as beautiful as Chester County. I 
have an undergraduate degree and a 
master's degree in business from the 
University of Maryland. I started out 
after graduate school in the hotel and 
fast-food businesses. 

Communications Technology: Everyone 
seems to have entered cable in a novel way. 
How about you? 
John Clark: I joined the cable N business 
in January 1980 under some very unusual 
circumstances. The way I got into this 

business all starts with the classified ad 
section from the Columbus, OH, Dispatch 
newspaper. There was a small ad in the 
classified section that said, "Wanted— 
Contestants for Sports Trivia Television 
Show," and I called the number. 

It turned out to be tryouts for contes-
tants on a QUBE/Columbus live, two-
way, interactive show called 
"PowerPlay." I went over to the QUBE 
studios, and there were 20 people who 
had applied for the roles-19 bartenders 
and myself. I was fortunate enough to 
win one of the preliminary rounds and 
ended up becoming a contestant on 
QUBE Cable's "PowerPlay," and that's 
really how I got into cable TV. 
I kept winning different rounds of 

the "PowerPlay" contest, and this kept 
me going back and forth to the QUBE 

studio. Now, while I was doing that, I 
kept running into such people as Larry 
Wangberg, who at the time was general 
manager, and Scott Kurnit, who was 
programming manager. 

So, I started to see what cable TV and 
new cable technology was all about. I 
got so excited that Larry and I worked 
out a new position for me at 
QUBE/Columbus in the area of fran-
chising. And because I lost in the semi-
finals of the championship round of 
"PowerPlay," I didn't win a trip for two 
to the Rose Bowl, but I did gain a job in 
the new cable TV business, and I've 
been in it ever since. 

Communications Technology: I was 
pleased to serve on the search committee 
this last year and really am pleased that 
we could find such a qualified candidate 
for SCTE president. I know you have 
been involved with CTAM and other 
organizations. How's cable been to you 
so far, John? 
John Clark: I think I've certainly enjoyed, 
over the 20 years, meeting the people of 
the cable business. I think we share a 
pride in building a business that some 
people, such as broadcasters, used to 
laugh at, and now we've converted it into 
a media powerhouse. 

Another thing I've enjoyed is the variety 
of opportunities that cable has offered. 
I've worked at the system, regional and 
corporate levels. I've worked on both the 
programmer and the MSO/operator 
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Ted Woo told me recently that the SCTE 
Standards Department had celebrated 
three new standards in one day. And this 
has never before been achieved by any in-
dustry in history. How do we show the 
total value of the SCTE? 
John Clark: I think this illustrates that we 
have a communications challenge that re-
ally includes two fronts 

r"The role of the engineering and 
technology community 
in our business overall 

probably has 
never been more 

important." 
First of all, we are fortunate that the 

SCTE has a lot of very beneficial and pow-
erful programs that are already in place 
and are occurring. So we do have the 
story to tell. So the first front is reinforc-
ing the SCTE's position among the engi-
neering and technology group in our 
business. Overall, I think this is solid, and 
a very good job has been done in the past 
to achieve this. 
1 think the second front is new oppor-

tunity to gain the recognition from peo-
ple beyond our members about the 
positive contribution the SCTE makes to 
the industry. 
With this message, we want to reach 

the people who manage and approve the 
participation of SCTE members in such 
things as regional seminars, Vendor Days, 
chapter meetings, Emerging Technologies, 
and the Expo. 
One of our goals is to build support 

among the industry overall among opera-
tions people, financial people and chief 
executive officers to recognize what we 
are doing to make it easier for our mem-
bers and their organizations to take full 
advantage of what SCTE offers. 

Communications Technology: So, in 
the past while training, education and 

certification might have been recognized 
as fundamental to career growth, that 
message has not gotten out to the people 
who control the time available to those 
engineers. 

Does that mean you are going to be 
spending a great portion of your time ed-
ucating the CEOs and company owners 
about how important it is that their tech-
nicians and engineers keep up with the 
changes in technology? 
John Clark: That's exactly what we are 
attempting to do. Some people have re-
ferred to it as "engineering empower-
ment." Fortunately, I think the timing 
is right. 

Probably the biggest issues facing 
cable people in the operations, execu-
tive and financial arenas are: How do we 
deploy and in what form do we deploy 
new technology? 
The role of the engineering and tech-

nology community in our business overall 
probably has never been more important. 
And the decisions we're being faced with 
have never been larger. 

Expanding the SCTE mission and con-
tributing to a broader audience is an ex-
tremely important objective and one 
which I would describe our feelings about 
as "evangelical." 

Communications Technology: So 
we'll have the opportunity to follow your 
success through your messages to the 
SCTE in your "President's Message" col-
umn each month in "Communications 
Technology" magazine right on into the 
new century. 
John Clark: Right. I'm thrilled to have the 
resources of Communications Technology 
and the editorial opportunities to commu-
nicate with our members. It's a very valu-
able tool that we plan to fully utilize. 

In looking at the SCTE, I've always 
been struck by one of its strengths, and 
that's that the SCTE has a clear mis-
sion, and our role at SCTE now is to 
update that mission as we enter a 
changing future. 

While the mission will remain the 
same, our methods of serving our mem-
bers will change. r 

Rex Porter is editor-in-chief of "Communica-

tions Technology." He can be reached via e-
mail at tvrex@earthlink.net. 
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HRANAC—Notes for the Tech 
o 

By Ron Hranac 

The World of RFI 

ere mention of the acronym "RFI" can cause many of us to cringe. Why? The three 

letters stand for radio frequency interference, a phenomenon often associated with 

signal leakage, ingress, public relations and even equipment technical specifications. 

With regard to the latter, the term RFI oc-
casionally is misused when describing net-
work and drop component shielding 
effectiveness. For instance, you've proba-
bly seen drop splitters labeled "100 dB 
RFI" or something similar, when they 
should have said "100 dB SE" to be tech-
nically correct. But I digress. 

So, just what is RFI? As its name im-
plies, it's a form of interference, objection-
able or otherwise. The "RF" in RFI 
suggests the interference occurs to, from, 
or by signals in the radio frequency spec-
trum. Signal leakage from our cable net-
works probably is the most well-known 
type of RFI in our industry, followed 
closely by ingress. I suppose one also 
could define active device-generated noisc 
and distortions as forms of RFI, especially 
if they become visible in the pictures. 

FCC rules 
Let's look at the most obvious form of 

RFI: signal leakage. Most of us are inti-
mately familiar with the Federal Com-
munications Commission's signal 
leakage requirements. They can be 

found in Part 76, Subpart K of the 
FCC's rules and regulations. 

In a nutshell, the FCC says signal leak-
age must not exceed the following: For 
frequencies less than and including 54 
MHz and over 216 MHz, the signal leak-
age limit is 15 pV/m at a distance of 30 
meters. For frequencies over 54 MHz and 
up to and including 216 MHz, the signal 
leakage limit is 20 pV/m at a distance of 
three meters. 
Almost all leakage measurements are 

performed in the VHF midband, so we use 
the 20 pV/m signal leakage limit. This 

means that leakage from any part of the 

system—headend, network and drops— 

must not exceed 20 pV/m at a three-meter 
measurement distance. 

If you use a resonant half-wave dipole 
and a signal level meter (SLM) or equiva-
lent for leakage measurements, the maxi-
mum dipole level (that is, the signal level 
-at the dipole antenna's terminals before 
balun, downlead and filter loss, and any 
preamplifier gain) must not exceed about 
-41 dBmV to -44 dBmV. This assumes 
your measurement frequencies are be-
tween 108 MHz and 150 MHz. 

"Signal leakage 
from our cable 

networks probably is 
the most well-known 
type of RFI in our 
industry, followed 
closely by ingress." 

In general, most systems do a pretty 
good job of complying with the FCC's 
leakage requirements. It's an ongoing bat-
tle, though, because of a variety of factors 
that seemingly conspire to keep us on our 
toes. You know the drill: installation 
workmanship problems, rodent damage to 
feeder cables, illegal connections, poorly 
shielded TV sets and videocassette 
recorders (VCRs), and so on. Still, did you 
know that in some cases your system can 

be in full compliance with the 20 pV/m 
limit and at the same time be in violation 
of Part 76? 

Yes, RFI can rear its ugly head when 
leaks are below 20 pV/m. This problem 
falls under the harmful interference clause 
of §76.613(a): "Harmful interference is 
any emission, radiation or induction 
which endangers the functioning of a ra-
dionavigation service or of other safety 
service or seriously degrades, obstructs or 
repeatedly interrupts a radiocommunica-
tion service operating in accordance with 
this chapter." 

§76.613(b) continues, "The operator of 
a cable television system that causes 
harmful interference shall promptly take 
appropriate measures to eliminate the 
harmful interference." So, even a lowly 5 
pV/m leak that causes "harmful interfer-
ence" can get you in trouble, despite the 
fact that it's some 12 dB below the 20 
pV/m leakage limit. 

For instance... 
Let me give you an example. I'm a ham 

radio operator and have a high-gain 
VHF/UHF Yagi antenna array on the roof 

of my house. I can turn the rotator to 
point the antennas in a northerly direction 
and receive an interfering signal on 
145.25 MHz. 

This most likely is a leak from a neigh-
bor's cable-compatible TV set or VCR, and 
I assume it's well below 20 pV/m at three 
meters. (It registers only about S2 or S3 
on my radio's signal strength meter.) If I 
point the antennas any other direction, 
the signal in most cases falls below the 
radio's noise floor. 

There happens to be a two-meter ham 
repeater in the Denver area with its out-
put on 145.25 MHz. At my house, the 
repeater's received signal strength usual-
ly is 59 or greater, no matter which way 
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I point the directional antennas, so the 
repeater is at least 30 dB stronger than 
the interfering signal. 

When the repeater transmits, its signal 
is much stronger than the interference. 
That, combined with what is known as 
"FM capture effect," means the local inter-

ference is receivable only when my anten-
na points in a certain direction and when 
the repeater isn't transmitting. 

In this example, even though I can 
receive an interfering signal on 145.25 
MHz, and it may break squelch on a 
scanning-type receiver, it does not con-
stitute "harmful interference" because it 
does not disrupt or prevent communi-
cations. In fact, I would venture a guess 
that most cable TV signal leakage detec-
tion equipment probably couldn't even 
hear it. 

However, if the leak happened to be 
strong enough to prevent me from receiv-
ing the repeater, it could be defined as 
harmful interference even if the leak were 
below 20 pV/m. 

RFI and ingress 
Now let's look at ingress from an RFI 

perspective. Any place a leak exists repre-
sents a potential ingress point. After all, if 
a problem exists that allows signals to leak 
out of a cable TV system, then it's highly 
likely that over-the-air signals can leak in 
at the same location. 
Our subscribers are pretty good about 

letting us know when ingress exists. A 
common complaint is interference on one 
or more midband channels. Ch. 18 inter-
ference usually comes from radio trans-
missions in the two-meter ham band, and 
interference on Chs. 19, 20 and 21 is 
caused by pager transmitters, police, taxi 

and other VHF two-way radios. 
When this type of RFI exists, it's un-

fair to point fingers at the ham down the 
street or the pager transmitter on a near-
by tower. Simply blaming the signal 
source for causing interference is irre-
sponsible. Over-the-air users are licensed 

to use those frequencies and have every 
right to do so. 
You need to determine if the ingress is 

getting into the system because of a sys-
tem problem or direct pickup in the sub-
scriber's equipment. We are responsible 
for the integrity of our networks, but not 
the performance of subscribers' TV sets or 

VCRs. If you find leakage near the com-
plaining subscriber's residence and fix it, 
and if the ingress interference goes away, 
you've just solved a problem. 

However, if you find the system has 
no leaks or ingress and can demonstrate 
with a different TV set or maybe with a 
converter connected to the subscriber's 
so-called cable-ready set that the inter-
ference is a constimer equipment prob-
lem, you've just entered the public 
relations world. 

Technicians and PR 
The keys to resolving these types of 

problems are good troubleshooting skills, 
cooperation and communication. If you 
determine the problem is with the sub-
scriber's equipment, you must carefully 

explain how the interference is getting in-
side the device without making the sub-
scriber feel like he or she bought an 
RFI-susceptible piece of junk. That may 
indeed be the case, but saying so does no 
good for anyone involved. 

Offering a potential solution such as a 
converter in front of the affected device at 
least shows good faith on your part, even 
though your system is functioning proper-
ly and you have no liability to resolve a 
nonsystem problem. 
Under no circumstances should you 

attempt to fix the set yourself. Not only 
is it likely against your company's poli-
cy, but you also may be in violation of 
various local or state laws. Laws and 
policies aside, the minute you take the 
back off the TV is the same instant the 
TV set "just doesn't work the same any-

more." Buying the subscriber a new TV 
set may not go over well with system 
management. 

If you'd like to learn more about the 
world of RFI, I suggest you pick up a 
copy of The ARRL RFI Book (ISBN 0-
87259-683-4, American Radio Relay 
League, Newington, CT, 1998). It sells for 
$20 and is available directly from ARRL, 
most ham radio stores, or can be ordered 
at your local bookstore. ( T 

Ron Hranac is senior vice president of engi-
neering for the Denver-based consulting firm 
Coaxial International. He also is senior tech-
nical editor for "Communications Technolo-
gy" magazine. He can be reached via e-mail 
at rhranac@aol.com. 
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TE LEPHONY 

By Justin J. Junkus 

Make the Connection: 
The Telephony Switch Interface 

f you believe, as I do, that switched technology will be the near-term delivery mode for 

telephony in cable, you need to understand the way a cable company subscriber's coax 

plant gets connected to a switch built for telephony's "last mile" of twisted-pair. 

It's important to examine the evolution of 
telephony's loop carriers into host digital 
terminals (HDTs). Also critical are the two 
major specifications for digital switch loop 
systems—TR-008 and TR-303. 

The telco system 
To begin, it helps to understand the 

electrical characteristics of the telephone 
company's local loop and how that en-
ables the telephony switch to recognize 
that a subscriber has picked up the tele-
phone receiver and is requesting service. 
When the phone is on-hook, the circuit 

between the telephone office and the sub-
scriber is open. When the phone is off-
hook, a switch in the telephone set 
connects one of the wires in the sub-
scriber's pair to the other wire in that 
same pair. 
By connecting the wires, the telephone 

establishes a closed electrical circuit to 
the telephony switch, which enables cur-
rent to flow. This flow of current is how 
the switch knows a subscriber is request-
ing service. Because the two wires to the 
subscriber form a loop to and from the 
switch when the circuit is closed, this 
method of requesting service is called 
"loop start." 
The amount of current that flows de-

pends on the resistance of the circuit. Re-
sistance is directly proportional to the 
length of wire for a given wire gauge (di-
ameter). In order for the current flow to be 
adequate to enable the switching equip-

ment to recognize that the subscriber has 
gone off-hook, the resistance limit for the 
loop is 1,300 ohms maximum. 

Given the range of wire gauges in the 
field, most telephony loop engineers 
equate this to a distance limit of approxi-
mately 18,000 feet of wire for station 
equipment to be connected directly to the 

"As population moved 
away from urban 
environments, it 

became increasingly 
difficult to meet tie 

distance limitations of 
twisted copper pair." 

switch. On a map, the point-to-point dis-
tance usually is shorter because the wire 
route is not a straight line to the switch. 
As population moved away from urban 

environments, it became increasingly dif-
ficult to meet the distance limitations of 
twisted copper pair. To overcome this 
limitation and to provide a way to save 
on cabling, telcos introduced loop carrier 
systems. 

Loop carrier systems multiplex several 
individual subscriber lines onto a carrier 
between a remote terminal and a central ' 
office terminal (COT). The line side loop 
carrier system is connected to the twisted-
pair going to the subscriber. The opposite 
side (the one that looks toward the tele- • 
phony switch) is connected to one or 
more multiplexed lines to the central of-
fice housing the telephony switch. 
The multiplexed lines may be analog oi 

digital technology. Today, the predominan 
technology is digital time division multi-
plexing (TDM). Typically, the digital line 
is a T-1 or DS-1 connection, consisting of 
24 time slots. Each of 24 subscriber lines, 
therefore, gets to use the multiplexed con-
nection 1/24th of the time. 

Several analog lines thus share one 
digital high-speed line from the remote 
terminal to the telephone office. Stan-
dard methods of regenerating a digital 
signal provide a way to increase the dis-
tance between the telephone company 
switch and the subscriber beyond the 
18,000-foot limitation of a direct loop 
connection. 

In systems introduced before the early 
1980s, a COT at the switch location con-
verts the digital input from the remote ter-
minal back to individual analog lines. The 
switch receives the output of the COT as 
though it were a direct connection to a 
subscriber line. The switch can be analog 
or digital technology. 

Bellcore standards 
In the mid-1980s, Bellcore issued speci-

fication TR-008, which was the first speci-
fication to describe a digital interface 
between a remote digital terminal (RDT) 
and a local digital switch. Because a digital 
switch by definition processes digital sig-
nals, it is no longer necessary to have a 
COT to convert back to analog. )10-
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Instead, a telco can add a special inter-
face unit to the switch itself to provide a 
connection point for a digital line from 
the RDT and to manage any incompatibil-
ities in the digital signal formats used by 
the digital line and the switch. 
TR-008 also provides for a concentrated 

mode of operation, where there can be 
more inputs to the RDT than available 

paths to the switch. (Concentration is a 
full topic by itself, and I will discuss it in 
a future column.) The TR-008 specifica-
tion supports up to 96 subscriber lines per 
RDT in either a concentrated or noncon-
centrated mode. 
The late 1980s saw the introduction of 

more sophisticated loop carrier systems 
called next-generation digital loop carri-
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ers (NGDLCs). These NGDLCs added 
enhanced maintenance monitoring, mul-
tiple paths between the switch and the 
RDT for reliability and improved con-
centration. The new technology greatly 

increased the number of possible DS-1 
lines between the RDT and the local 
switch that could be served by the RDT. 
In addition, NGDLCs have a time slot 
interchanger (TSI). 

One of the capabilities made possible by 
a TSI is integrated network access (INA). 
This is the ability to accept high-rate digi-
tal lines, such as a DS-1, as a subscriber 
side input and to complete a direct con-
nection for these lines to digital networks 

"Although cable's 
switch access 

architecture evolved 
from the telephone 
company s oop 

access, it is different." 

beyond the switch, without intermediate 
analog-to-digital conversion steps. The 
TSI also provides the ability to add and 
drop individual voice circuits from the 
subscriber side digital line at the NGDLC. 

Bellcore formalized most of these 
NGDLC capabilities in its TR-303 inter-
face specification (also known as GR-
303). In particular, TR-303 has become 
the current standard for interconnecting 
an integrated digital loop carrier (DLC) 
system to a digital switch. With a standard 
for the interconnection, it became possible 
to mix and match switches from one ven-
dor with NGDLCs from another vendor. 
This opened the door for cable telephony's 
subscriber connection to a digital switch. 

Where cable comes in 
Although cable's switch access architec-

ture evolved from the telephone compa-
ny's loop access, it is different. Instead of a 
loop carrier system in the path between 
the switch and the subscriber, cable's 
switched telephony systems contain an 
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HDT. The HDT consists of an RF modem system connected to an 
internal NGDLC. 
On the switch side of the HDT, TR-303 provides a way to pre-

sent signals from the HDT to the digital switch in a format the 
switch will recognize and process. As long as the NGDLC part of 
the HDT meets the specifications of TR-303, it can interconnect 
with any vendor's switch that is TR-303 compliant. Most digital 
switches on the market today are TR-303 compliant. 
The RF modems in the HDT are very similar to the RF modems 

used in high-speed data cable modem termination systems 
(CMTSs). The RF modem system is the interface between the 
HDT and network interface units (NIUs) at the subscriber's 
premises. In general, the RF modems function similarly to RF 
cable modems found in CMTSs for high-speed data applications. 

Although these modems are frequency agile, cable engineers 
generally assign the operating frequency when the system is in-
stalled. You can either assign specific frequencies or designate an 
acceptable frequency band and allow the system to assign a fre-
quency within that band to a particular modem. 

There is an initialization process between the corresponding 
modems in the NIUs and the RF moderns in the HDT to establish 
communication between the modems in the HDT and the 
modems in the NIUs. This process varies among vendors, but typ-
ically it includes adjusting amplitude levels and measuring round-
trip delays. 
The number of modems required at the HDT varies depending 

on the vendor, the modulation method used by the vendor and 
the way subscriber calls are assigned to frequencies. 

Different methods 
One type of system assigns calls to multiple time slots riding on 

one carrier, while another assigns each call to a unique pair of fre-
quencies within a 6-MHz channel. For a time slot-oriented sys-
tem, one modem at the HDT can receive as many calls as there are 
timeslots. The signals in the time slots that are the output of the 
RF modem system can be processed by the NGDLC similarly to 
the way an NGDLC handles INA. 

Unlike its loop carrier system cousin, an HDT is not necessarily 
located remotely from the telephony switch. HDTs may be located 
in a headend or at hubs. When they are located in hubs, the path 
back to the digital switch may be totally separate from the path 
used for other cable services and may use synchronous optical 
network (SONET) as the digital transport technology 

As a final note on this topic, when evaluating a hybrid 
fiber/coax (HFC) switched telephony solution, it is important to 
verify whether the HDT-to-switch interface is TR-303 or TR-008. 
Both are available, and many NGDLC features are provided in sys-
tems with only a TR-008 interface. 
The key benefit of the TR-303 interface is the improved con-

centration in the HDT, which conserves switch resources. This 
can be especially important when the cable operator does not own 
the switch. ( T 

Justin J. Junkus is president of KnowledgeLink, a consulting and train-
ing firm specializing in the cable telecommunications industry. To dis-
cuss this topic further, or to find out more about KnowledgeLink, you 
may e-mail him atjjunkus@aol.com. 
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By Jennifer Whalen 

elephony grabbed the spotlight at the Society of Cable Telecommunications Engineers' 

1999 Emerging Technologies Conference in Dallas. Cable engineers will have to solve crit-

ical reliability and network management challenges to compete with traditional telcos. 

Mention residential telephony to your 
chief financial officer, and you may see the 
proverbial dollar bills flash before his eyes. 
While your system's executives might view 
residential phone service as the next lucra-
tive revenue source, it's up to you, the en-
gineer, to make it both reliable and 
manageable. Some of the best engineering 
minds in the industry outlined pitfalls and 
solutions to making this happen at SCTE's 
recent Emerging Technologies Conference. 

According to Jim Yatsko, district manager 
of Internet protocol (IP) access technology 
for AT&T, the current plain old telephone 
service (POTS) delivers end-to-end phone 
call availability of 99.93% or about 365 min-
utes of downtime per year. If you want to 
capture more than orders for second lines, 
you'll have to tackle the reliability issue. 

Yatsko reported that 66% of hybrid 
fiber/coax (HFC) telephony network out-
ages can be attributed to customer 
premise equipment (CPE) powering. You 
currently have two choices to solve this 
problem—network power or battery back-
up. "One of these solutions needs to be 
deployed if HFC telephony is to be com-
petitive with what local exchange carriers 
(LECs) offer today," Yatsko said. 
The advantages of network power are 

its high reliability and the ability to install 
the system just once, which over the long 
run saves money. However, the costs of in-
stalling network power are high, with 
only low initial take rates of the new ser-
vices being offered. Also, we don't yet 
know the power consumption require-
ments of emerging devices that will inte-
grate telephony and high-speed data, and 
neither do we know the future service 
mix. Both factors add uncertainty to any 
network power solution. 

You also can turn to battery backup to 
solve CPE powering. Battery solutions 
offer low initial costs, and they can be de-
ployed quickly. However, because CPE 
batteries run out of power, they offer only 
limited backup capabilities. You'll also 
need a system of routine battery replace-
ment to ensure that the CPE battery is not 
dead when the power fails, added Yatsko. 

Other solutions are available for in-
creasing the reliability of your HFC tele-
phony network, although these don't 
deliver as much "bang for the buck," said 
Yatsko, as solving the CPE powering prob-
lem. Things to consider include: 
• Reducing the number of actives in cas-
cade through deeper fiber deployment 
• Reducing the number of homes per 
node from around 2,000 to 600 
• Adding backup power to each node 
• Selecting hardware (such as amps, line 
extenders, connectors and such) with a 
high mean time between failure (MTBF) 
• Requiring vendors to provide cost-effec-

tive equipment with high MTBF 
• Implementing network management and 
alarm correlation to reduce mean time 
to repair (MTTR) 

Proactive network management 
Before launching telephony and high-

speed data services, you'll need to add ro-
bust operation support systems (OSS) for 
network monitoring, fault management, 
service provisioning and billing. The pro-
liferation of intelligent customer terminals 
such as telephony network interface units 
(NIUs), cable modems and advanced set-
top boxes can drastically change how you 
manage your network, said Esteban Sandi-
no, manager of advanced network tech-
nologies for TCI. 

We must move from a reactive to a 
proactive mode of operation," Sandino 
said. "Through the collection of statistics, 
we'll know way in advance if there is sig-
nal degradation in the return path....We'll 
be able to identify problems before they 
become real for the end user." 

TCI's network operations center (NOC) 
uses data collected from its telephony 
NIUs to reduce customer-noticed faults, 
Sandino reported. The NOC collects vari-
ous statics and alarms generated by net-
work elements or terminals. Engineers 
then analyze the data to drive improve-
ments across the entire HFC service net-
work. Improvements can include network 
upgrades or preventive maintenance. 
Once the network achieves a higher 

performance threshold, the engineers use 
that as the new baseline against which to 
compare future measurements. Using this 
method, TCI's engineers reduced the rate 
of reported network problems in one of its 
systems by more than 80% over an 18-
month period, Sandino said. 

Keep the customer happy 
Lucent Technology's Richard Baughman 

agreed that trouble management and fault 
correlation are key to maintaining reliable 
service for customers. "You don't want 
customers to call you with an outage un-
less it's something on their premise," 
Baughman said. "You want to be able to 
say, yes, you know about the problem and 
tell them how long it will take to repair. 
This will make customers feel better and 
think that you are taking care of the prob-
lem, so the cable company doesn't lose the 
primary line to the telco." CT 

Jennifer Whalen is editor of "Communica-
tions Technology." She can be reached at 
(301) 340-7788, ext. 2057 or via e-mail at 
jwhalen@phillips.com. 

36 MARCH 1999 • COMMUNICATIONS TECHNOLOGY 



The Guardian RSVP Return Path Evaluator 

BECAUSE 
MOST INGRESS IS 

HOMEMADE 
'Easily measures the carrier/ 

(ingress and noise) 
ratio of the entire return path 

with a pass/fail grade 

¡Automatically verifies that 
communication with the head-
end is within range of set top 

terminal capability 

iWorks with the Guardian isoMeter 
to quickly and easily test the 
subscriber's in-house cable 

for ingress potential 

ISpecifically designed for 
the needs (and budget) of every 

CATV installer 

With the Guardian RSVP Return Path Evaluator You'll Identify 
and Stop Ingress at the Source: The Subscriber's Home 

It's simple—most 
return path prob-
lems originate in 
the subscriber's 
home. Flawed 
installation, 
faulty cabling, 

and mis-installed 
Guardian 

RSVP or loose hardware 
can disrupt the return 

path and your system's revenue stream 
by admitting ingress. 

The Guardian RSVP— return path 
evaluator puts you in control of the return 
path one home at a time because the 
Guardian RSVP hardens your system with 
each and every installation and 
maintenance visit. 

Working with a Guardian IsoMeter 
reverse leakage detector in the field and 
a standard Trilithic 9580'' reverse path 
analyzer in the headend, the Guardian 
RSVP analyzes the return path as well 
as the ingress potential and shielding 
integrity of subscribers' home wiring. 

Test The Entire Return Path: Just 
press "TEST" and the Guardian RSVP 
quickly determines whether the reverse 
signal strength needed is within the 
capability of the set top terminal or 
modem, then just as swiftly evaluates 
the carrier/(ingress and noise) ratio from 
the set top to the headend, providing the 
installer with a clear "PASS" or "FAIL" 
message and full measurement data 
for troubleshooting. 

Test Shielding Integrity: By simply 
connecting the Guardian RSVP to the 
subscriber's ground block, your technician 
can flood the home's cabling system with 
a calibrated return test frequency that 
makes all leaks immediately detectable 
to the Guardian 'soMeter. 

The Guardian RSVP return path 
evaluator will help you protect the value 
of your return path because with the 
RSVP you'll home in on ingress before 
it enters your system. 

GUARDIAN 
RSVP 

Call now for a free white paper (800)344-2412 

Return Path Evaluator 

(317)895-3600 (317)895-3613 FAX www.trilithic.com 
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• 
FROM THE SCTE 

By David Devereaux-Weber 

An Idea Blossoms on the List: 
DC for Standby Power 

A n SCIE-List subscriber gets an idea for how to improve something and passes it along to 

the List. As usual, this has been edited to fit. 

From: Max Morales 
Date: Wednesday, Dec. 16, 1998 
Subject: Powering question/idea 

Dear colleagues, 
I just came up with an idea that either 

shows the benefits of getting some rest, 
cleaning the office and organizing thoughts, 
or is one of the most stupid things I've 
come up with! Those of you who have 
known me for some time surely know that 
I've come up with more than one stupid 
idea, but out of so many, every once in a 
while one of them is something that works. 

This thought is related to power. We 
use AC in cable systems because of the 
detrimental effects of running DC through 
the plant and its dissimilar metals. And 
we use quasi-square waves to obtain as 
much power as possible out of that AC. 

However, I just started wondering what 
would happen if we were to use DC from 
the power supplies during stand-by time 
only. I guess a three-battery unit would be 
able to provide 36 VDC, and a six-battery 
unit would be able to provide 72 VDC. It 
seems that running on DC during standby 
times would allow for extended battery 
operation since the inefficiency of the DC-
AC conversion process would be eliminat-
ed. Also, the amplifiers may be able to 
work longer, even at lower voltages, since 
there wouldn't be a need to convert the 
AC back to DC to power up the hybrids 
and other components. 

It would seem that the corrosion prob-
lems would not be much of an issue, since 
the DC would be used only during stand-
by times, which could be as long as five to 
10 hours, more than enough time even for 

major power outages. 
I guess the questions here are: 
1) Do the power-passing and power-ex-

tracting components of cable systems 
work just as well at DC as they do at 50 
Hz or 60 Hz? It seems to me that they 
should, since we can measure through 
them with DC ohm meters. 

2) How does a conventional switching 
AC-DC power pack react to being fed DC 
instead of AC? Does it pass it and regulate 
it down to the voltage required by the 
amps, or does it chop off during every 8-
10 msec, which is the equivalent switch-
ing rate of twice per cycle at 60 Hz or 50 
Hz? On this note, it also seems that hum 
would not be an issue with low voltage, 
since the hum often is caused as a byprod-
uct of the regulating and filtering associat-
ed with the AC-DC conversion process. 

3) If the two technical questions above 
are nonissues, then are there any other 
technical or legal obstacles to doing this? 

If this appears to be feasible, is there 
anybody out there who has access to a 
simulation system where it can be tried? 

I'm looking forward to hearing your 
comments. If this is totally ridiculous, 
don't beat upon me too badly—my upcon-
verter and my magic combiner worked. 

[Here followed several comments, some seri-
ous, some rather less so.] 

From: Max Morales 
Date: Thursday, Dec. 17, 1998 
Subject: Re: Powering Thought 
Hey guys, I was serious. 
1 can't test it because I don't have access 

to a system right now, and I was not talk-
ing about adding more power supplies at 
each amplifier or anything like that, but 
rather eliminating the DC-AC inverters 
from the existing standby power supplies. 
Also, the issue is not only powering am-
plifiers, but also telephony gear, whether 
circuit-switched or Internet protocol (IP), 
at the residence. 

From: Karl Poirier 
Date: Friday, Dec. 18, 1998 
Subject: RE: DC Powering 
Most direct (transformerless) amplifier 

power packs work just fine on positive 
DC voltage; the incoming AC is first recti-
fied and then chopped again into "pseudo 
AC" to drive the switching supply. While 
36 V might be low, 72 V certainly would 
work. It's an interesting idea that might 
just take off more than you expect. 
I would agree that the corrosion and 

subsequent development of semiconduc-
tor type deposits would be minimal be-
cause of the time duration. 
Good idea, Max. This is where the List 

really works. ( 

Dave Devereaux-Weber, PE., is a network en-
gineer at the University of Wisconsin-Madi-
son. He is a senior member of the SCTE, and 
he can be reached via e-mail at djdevere@fac-
staff wisc.edu. 

Get on the List 
To subscribe to the List, send the mes-
sage: subscribe scte-list your name 

If you are Alfred E. Neuman of Mad 
Magazine, you would e-mail the com-

mand subscribe scte-list Alfred E. Neu-
man to the address: 
listserver@relay.doit.wisc.edu. 
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With Videotek's High Performance Demodulator. 
The DM-200 is the industry leader for high-performance 

agile demodulators. With a signal-to-noise ratio better than 

60dB and differential gain and phase less than 1% and 1°, 
the DM-200 is a unique engineering feat packaged in a half-

rack one RU size. Nearly 25 years of agile demodulator 
experience has enabled Videotek to design the demod you 
have been asking for — a replacement for the long 

discontinued TEK 1450. The challenge has been met, and in 
the process features such as BTSC stereo, SAP, and total 
computer control were engineered to meet today's 

requirements—at about one fourth the price. 

Only Videotek offers all the performance, all the features, 
and all the controls in a single compact affordable package. 
Stay tuned with the new benchmark DM-200. 

For more information and (or) a free 30-day trial, see our 

web site at www.videotek.com or call and talk with one of our 
expert sales engineers at 1-800-800-5719. 

Premium Quality, Intelligent Design, 

Smart Price... That's Videotek. 
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=VIDEOTEK 
mom A Zero Defects Company 

TM 

Five Year Warranty 

ISO-9001 Certified 

243 Shoemaker Road, Pottstown, PA 19464 Toll Free: (800) 800-5719 (610) 327-2292 Fax: (610) 327-9295 
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SCTE ON 

By Alan Babcock 

SCTE Offers "Virtual" Training 

A few months ago, I discussed various methods for providing training, including class-room instruction, videotape, interactive video disk (IVD), and even computer-based 

training (OM. Each of these methods has an appropriate place in an overall training strategy (ex-

cept perhaps IVD because the technology is outdated). 

The Society of Cable Telecommunications 
Engineers traditionally has provided 
paper-based and videotape training pro-
grams, but the Society now is entering the 
era of electronic training delivery with 
two specific products. 

Digital "DigiPoints" 
You may have noticed that your 1999 

Interval, SCTE's monthly newsletter for 
members, was significantly different 
from past Interval issues. One significant 
difference from the training perspective 
was the removal of the "DigiPoints" 
technical insert. 
Through the past two years, "Digi-

Points" has introduced concepts and 
applications of digital technology that 

were foreign to our industry just a few 

years ago. SCTE has provided "Digi-
Points" as a source of training in digital 
technology, and many members appreci-
ated the training provided through it. 
We haven't stopped producing "Digi-
Points," but we have changed the deliv-
ery mechanism for this important 
member benefit. 

In January, we began providing "Digi-
Points" on our Web site. Check it out. 
The version on the Web still includes 
the level of training you expect, but 
now you can find it delivered in an 

AURORA INSTRUMENTS, INC 
124 South Maple Street 

Ambler, PA 19002 
Telephone: 800/510-6318 

Fax 21 5/646-4721 
E-Mail: AuroraSplr@AOLcorn 

You Use LeVIVIIMIr-V er,tic 
Fibers. Shouldn't You Use It to 

Splice Them, Too? 

A, Aurora Instruments, Inc. we think you should. We've token 

the guesswork out of splicing by using the most advanced 

active alignment system available in our family of fusion splicers. 

Active optical alignment enables you to obtain the lowest splice loss 

and most accurate loss estimate possible. 

Our fusion splicers will automatically optimize fiber alignment, com-

plete the splice and accurately estimate splice loss in an average of 

35 seconds with an average splice loss 0.016 dB on single mode 

fibers. All this, plus our-user-friendly packaging, superb durability 

and high level of customer service means Aurora's fusion splicers 

provide you with a complete splicing solution. 

Call for our new splicers: 

• Fusion 3500 (LID/PAS) 

• Fusion 3000 (PAS) 

Proudly Built in the U.S.A. 

AURORA 
V01011.1111.1 10 • ••11,11.111. W0111.0 
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electronic medium. Using technology to 
train about technology—what a con-
cept! Right now, “DigiPoints” is avail-
able to anyone accessing our Web site, 
but soon "DigiPoints" will be moved to 
an exclusive "Members Only" area being 
created on our site. 
We have plans to further enhance our 

presence on the Internet by creating new 
training opportunities and providing addi-
tional member services via our Web site. 
To ensure that SCTE membership remains 
of value, we plan to restrict some of these 
services and benefits to members only 
The details still are being worked out, 

so watch for more information in the 
coming weeks on how you can access 
such exclusive and informative data. If 
you haven't visited the Web site lately, I 

suggest you take a look. Go to 
www.scte.org. 

Virtual troubleshooting 
Another application of technology in 

training is a CBT program that is soon to 
be released. SCTE has created a program 
that will help teach troubleshooting 
skills. The program can be loaded onto a 
computer (Windows 95 capable) and will 
help a technician learn the basic logic for 

finding and fixing common problems 
found in a cable network. Here is how 
the program works. 
A problem description is presented at 

the opening of a scenario. The description 
explains a problem from the customer's 
perspective. The technician will be shown 
a graphic of the equipment found in the 
home and will need to choose an action 
from a list of options. Possible actions in-
clude: measure converter RF input, check 
TV channel selector and check videocas-
sette recorder (VCR) output connection. 

After selecting an action, the results of 
that action will be given. Results could in-
clude the measured RF signal levels, the 
channel selected by the tuner, or a de-
scription of the condition of a cable or 
connection. 

Various screens are available depicting 

the customer equipment inside the 
home, the drop, bonding block and 
other devices between the tap and entry 
into the home, and a system map. Signal 
levels, AC and DC voltages, and other 
data are available at appropriate points 
in each screen. 

Each screen has a unique set of pos-
sible action steps. For example, if you 

move to an amplifier location, possible 
actions would include RF input/output 
levels, AC and DC voltage readings, 
and so on. Each action taken provides 
some type of result. Users can refer to 
this data to determine the next action. 
Clues will be given along the way when 

users stray from the intended course 
of action. 
The program will track the steps taken 

and award points for correct actions. Points 
also are subtracted for taking incorrect ac-
tions. In this way, each scenario has a maxi-
mum number of points that can be earned. 
This allows the program to judge the prop-
er steps taken to fix a problem. )11.-
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Your cables are on solid ground with our new 

GIMIND WIRE 
FASTENERS 

Super hard nail 

drives into wood 

concrete, mortar 

or brick 

• For 10, 12,&14 ga. Ground Wire 
• Black Aluminum Body will Not 
Crack, Split, Chip or Rust 
• With Hard NailOr Screw For 
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Fastener firmly grips ground wire 

allowing nail or screw to be hammered 
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Ordinary Fasteners 
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PHOENIX, AZ 

800-883-883• 
DALLAS, TX 
800-628-008t 

21st Century! 

Points also are earned for successful 
resolution, but the maximum score is pos-

sible only if users take the proper steps in 
finding and fixing the cause of the prob-
lem. Follow-up after repair also is critical 
to make sure the fix corrected the cus-
tomer complaint. After all, more than one 
problem could exist. 

Cooperation is key 
The initial program will include three 

scenarios, and a "test" version of the pro-
gram also will exist for use in the Broad-
band Service Technician Certification 
program. We will be working with local 
chapters to provide the software for certi-
fication testing purposes. 

"Now you can find 
('DigiPoints') 

delivered in an elec-
tronic medium. Using 
technology to train 
about technology 
what a concept!" 

We have demonstrated the program at a 
few chapter meetings and have provided 
"beta" versions to various people for trial. 
A lot of people have provided input into 
the troubleshooting logic and problems 
depicted in the program. 
I know that there probably are as many 

ways to troubleshoot a line problem as 
there are technicians, but I believe the 
program depicts the troubleshooting 
methods that are most commonly accept-
ed and practiced by experienced field 
technicians. Look for the program to be 
available in the next few months. 

Don't expect this to be as exciting as 
Doom or as graphically pleasing as Myst 
or Riven, but we are confident you will 
find it useful and even fun. (•T 

Alan Babcock is director of training develop-

ment for the Society of Cable Telecommuni-
cations Engineers. He can be e-mailed at 
ababcock@scte.org. 
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need more 
bandw-dth? 
You need solutions, not stress. 

Todays' market is demanding that you provide your customers with all of 
the latest services and technologies. Fiber overlays, Digital set-tops, Video 
on Demand, the Internet and Telephony over cable are all top priorities. 
The challenge is to keep up with these demands and stay within bud-
get...without stressing you or your plant. 

At CableServ, we can provide extra bandwidth without requiring a change 
out of your existing amplifiers. Plus, we can help retain your present spacing, 
achieve required distortion specifications and even decrease current 
consumption. Add the benefit of upgrading your equipment to an expanded 
5-40 MHz reverse path complete with all of the required accessories and 
you have the total CableSery bandwidth solution. 

CableSery offers proven turnkey solutions for most C-COR, G.I., S.A. and 
Philips equipment, complete with an industry leading 24-month warranty. 
Our top-notch engineering, design, testing and QA capabilities-make it 
happen. Plus, our obsession with customer service is moving us towards 
achieving our ISO 9001 international quality certification. 

Expanding your system capacity may not require a full-scale rebuild--we 
have a better way. For full service stress relief, Call CableServ, at 1-800-
668-2033, e-mail us at inquiries@cableserv.com., or visit our website at 
wunecableserte.com. 

Internationally: (416) 789-4581, Fax: (416) 789-3838 

Come see us at Booth #950 at The Western Show 

CableSery Electronics Ltd: 1020 Lawrence Ave. West, Suite 201, Toronto, Ontario, 

Canada M6A 1C8 

We can help. 

CableServ's Hybrid Equipped 
Reverse Amplifiers:„ 

Outperform and replace all Jerrold, Philips & 
Scientific Atlanta discrete amplifiers 

Use a JXP-A or SXP style pad for fixed slope and 
gain control, leaving one less part to stock 

• Have a -20-dB test point at the input for exact set 
up saving time and money 

Jerrold Solutions-AC, JLE, JLP and XQLE/XRLE 
Line Extenders and Si-450 Trunk Stations 

Magnavox Solutions-All 6LE Series Line Extenders 
and GNA\TNA Network Amplifiers 

Scientific Atlanta Solutions-DA's and System II 
Network Amplifiers 
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ALaunch 
t'Télephony 
Winner 

Gain Customers with Circuit-Switched Now; Migrate to IP Later 

By Wade Carter 

o doubt Internet protocol (IP) telephony over cable is a promising technology. It pledges 

to leverage the cable modem and digital set-top infrastructure to provide residential 

telephony service. 

Advantages of this technology include: 

• Lower customer premises equipment 

(CPE) costs through voice, data and 
video integration 

• Lower backbone costs by leveraging ex-
isting data networks 

• New revenue streams through novel ap-
plications that exploit voice, data and 

video integration 

Unfortunately, specifications for voice 
over IP (VolP) are not yet complete, so 

how can you take advantage of pent-up 
demand for competitive telephony ser-

vices? You can deploy circuit-switched 
cable telephony today to capture cus-

tomers and then move those customers to 

VolP as the technology solidifies. 

PocketCoble 
To get a sense of how ready VolP is for 

deployment, we need to review the status 
of industry standards and to compare 

VoIP against consumer requirements for 

residential telephony. We can use existing 
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circuit-switched cable telephony as a 
benchmark. 

PacketCable is an ambitious effort to 
develop specifications that will enable 
end-to-end VoIP over a hybrid fiber/coax 
(HFC) network with full interoperability 
with the public switched telephone net-
work (PSTN). It builds on earlier versions 
of the Data Over Cable System Interface 
Specification (DOCSIS). 
The PacketCable architecture (see Fig-

ure 1 on page 46) defines the major com-
ponents required for a scalable, 

multivendor, interoperable VolP network. 
We envision that the embedded client will 

be a DOCSIS cable modem with integrated 
telephony interfaces. The call management 
server provides the intelligence to mute calls 
and support residential telephony features 
such as call waiting, three-way calling, and 
calling name and number delivery 
The media gateway converts packetized 

voice streams into a time division multi-
plexing (TDM) format suitable for car-
riage over the circuit-switched PSTN. The 
signaling gateway provides a means for 

the call management server to signal 
across today's Signaling System 7 (SS7) 
network for purposes of 1-800 and 1-900 
number database lookups, as well as for 
credit card calls. 
The challenge for those writing Packet-

Cable specs is to define all these inter-
faces. In turn, the vendor community 
must develop a new set of network ele-
ments for the distributed network and 
perform interoperability testing. 

Circuit-switched cable telephony 
MSOs that have launched circuit-

switched cable telephony are competing 
with incumbent telephone operators for 
primary-line service. The MS0s, however, 
have reported penetration rates greater 
than 20%, thereby indicating that cable 
telephony is a viable product. 

"Consumers care less 
I about the underlying 
tecnnology than the 

service itself." 

A cable telephony system consists ot a 
host digital terminal (HDT) at the head-
end or hub and a network interface unit 
(NIU) at the subscriber's premise. (See 
Figure 2 on page 47.) Because the HDT is 
based on digital loop carrier (DLC) tech-
nology and protocols, cable telephony can 
access a host of services and infrastruc-
tures that have been developed for the cir-
cuit-switched network. 

Cable telephony is based on low laten-
cy, constant bit rate (CBR) protocols over 
the HFC networks, so it can inherently 
meet the same quality standards as the 
PSTN. During the last three years, manu-
facturers have aggressively power-opti-
mized cable telephony NIUs to make 
them viable and cost-effective to power 
networks with high penetration rates. 
The attributes of existing circuit-switched 

cable telephony service provide a bench-
mark for IP telephony over cable. New VolP 
services must have similar attributes and 
meet primary consumer requirements. > 
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Figure 1: PocketCable model 
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Consumers care less about the underlying 
technology than the service itself. There-
fore, it's illustrative to review consumer re-
quirements and compare how both VolP 
and circuit-switched cable telephony stack 
up against those requirements. 

lifeline service 
Consumers rely on their telephones for 

emergency service. Therefore, service 
must be available during a commercial 

power outage. For VolP HFC access 
equipment, the embedded client device 
must be low-power (approximately 3 
watts) so that it can be operated economi-
cally via the HFC plant (network power) 
or powered locally with battery backup in 
the event of a commercial power failure. 

Today's cable modems typically draw 10-
15 watts, and digital set-tops draw more 
than 20 watts; therefore, heavy power opti-
mization is required. Cable telephony 

products provided by several vendors are 
much lower than 3 watts for two-line 
NIUs and support network power and 
local power with battery backup options. 

Premium voice quality 
IP telephony over cable must provide 

high-quality codecs, low delay and low 
packet loss. Ideally, a one-way delay across 
the network would be less than 50 msec 
to avoid the need for echo cancellation. 
Typically, echo cancellation is not required 
for circuit-switched cable telephony. 

Also, bandwidth for circuit-switched 
telephony is nailed up. As a result, there is 
no jitter or latency of pulse code modula-
tion (PCM) samples, thereby digitally de-
livering the highest voice quality possible 
all the way to the home. 

For VolP, the packetization delay for ac-
ceptable bandwidth utilization pushes 
end-to-end network delay to more than 50 
msec, which means you generally need 
echo cancellation. Voice quality will be 
highly dependent on robust echo cancella-
tion algorithms that can deal with back-
ground noise, which can throw off many 
echo cancellation algorithms. Backbone 
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delays must be less than 200 msec to 
avoid the perception of "talker overlap." 

In addition to packetization delay, the 
voice quality of compression codecs de-
grades rapidly when packet loss exceeds 
1%. Therefore, VolP networks must be en-
gineered carefully to avoid packet loss 

Compatibility with CPE 
Consumers who switch from a telco 

service to IP telephony over cable will 
want to continue to use their analog fax 
machines and modems. Therefore, IP tele-
phony over HFC must provide trans-
parency for all analog modems and faxes 
This is not a problem for circuit-switched 
cable telephony because the 64 kbps digi-
tal delivery to the side of the home pro-
vides superior performance over today's 
wireline service provider. 

Standard G.711 encoding is the most 
direct method for IP telephony over cable 
to meet this requirement. However, exces-
sive delay or packet loss will interfere 
with the reliability of analog modem con-
nections. In addition, low-bit codecs that 
are optimized for voice typically destroy 
modem-type signals. To overcome this 

Figure 2: Coble telephony system 
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complication, you can monitor modem 
signals in-band, and if a modem signal is 
detected, switch to a G.711 codec. 

Residential calling features 
Circuit-switched cable telephony prod-

ucts can provide residential calling fea-
tures such as call waiting, three-way 
calling, call return, and calling name and 
number delivery because they are based 

on well-established DLC signaling standards 
and use existing digital switch features. 

Perhaps one of the greatest challenges for 
IP telephony over cable is to provide better 
calling features than the incumbent tele-
phone companies. Vendors of the call man-
agement server in the PacketCable model 
must attempt to recreate 20 years of digital 
switch feature development into a distrib-
uted IP-based environment, including more 
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Figure 1: Available IP telephony deployment coexisting with PSTN 
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The question, based on consumer re-
quirements, is how do MSOs leverage in-
vestment in the existing network 
architecture to deliver this new variety of 
services as alternative technologies contin-
ue in their development? 
While telephony and data can piggy-

back with video on the MSO's existing ar-
chitecture, packet-based delivery offers 
the greatest opportunity to combine voice, 
video and data on hybrid fiber/coax 
(HFC) networks. MSOs that want to get 
into the game and increase playing time 
need to explore IP telephony to give the 
fans what they demand. (See Figure 1.) 

What do they want? IP 
Just as fans expect "Monday Night 

Football" at 8:00 p.m. EST, consumers ex-
pect to pick up the phone, get a dial tone, 
dial a number and get connected. Con-
sumers don't know the difference between 
circuit-switched or packet-based net-
works; nor do they care. 
They simply expect reliable service, 

which means having a dial tone even in 
cases of emergency (referred to as "life-
line" service). They also expect en-
hanced services such as call waiting, 
call forwarding and caller identification, 
all of which fall into the category of 
custom local area signaling services 
(CLASS) features. 

Early IP telephony service and equip-
ment required users to enter IP addresses 
and personal identification numbers 
(PINs), while undergoing various forms of 
preprogramming just to make the service 
work. Mainstream consumers simply will 
not tolerate this complexity—which is 
why IP telephony has not attracted a wide 
base of fan support and has ended up rele-
gated to technologists and hobbyists. 

Fourth and long 
MSOs hoping to get fan support must 

demonstrate that IP-based service can 
make the play. This will require MSOs to 
prove they can deliver the same reliable 
service as the telcos, but at more cost-ef-
fective prices. 

"Continuing IP 
gateway development 
will allow the service 
provider to bypass the 
switch and still offer 
CLASS features." 

Lifeline service/availability: IP-based ser-
vice must mirror circuit phone service and 
be available even when electrical power is 
out. There are several methods of delivering 
lifeline service, including powering the 
equipment from the network, using battery 
power and local power with battery backup. 
The business cases for these alternatives 

vary. Network power requires more up-
front investment in infrastructure, while 
use of batteries virtually guarantees on-
site technical service to the consumer 
within three years of installation. Howev-
er, creative combinations of options can 
mitigate the investment cost, while pro-
viding optimum service. With this reliabil-
ity, consumers are more likely to accept 
HFC-based telephony as their primary 
phone service. 

Based on informal surveys, consumers 
will not tolerate an outage in excess of 15 

minutes more frequently than once a 
month. Holding service outages to less 
than 15 minutes requires that the network 
automatically detect an outage and quick-
ly switch over to a backup system. 
MSOs must ensure that proper power-

ing, backup routing and problem detec-
tion systems are included in their 
networks to deliver service at all times. 
Otherwise, the MS0 will experience cus-
tomer churn with each outage. 

For MSOs planning to offer secondary-
line telephony service only, lifeline service 
is not an issue. In this case, the MSO 
would concede primary line service to the 
local telco, while being content with sec-
ond- and third-line sales. Service provider 
experience has shown, however, that fore-
going sales of primary lifeline phone ser-
vice will significantly reduce user uptake 
of the service, with a corresponding 
lengthening of return on investment. 

Cost effectiveness: All consumers are 
looking for the best service at the best price. 
IP telephony can offer significant price sav-
ings, especially on international calls. Be-
cause IP telephony constitutes a "special 
service," it avoids tariffs. Eventually, the 
means to charge tariffs will be developed. 

Even so, IP telephony will remain cost-
effective because of its ability to use the 
network to its fullest capability. IP telepho-
ny does not transport silence, which is 60% 
of a conversation on circuit-switched tele-
phony. In addition, a circuit-switched voice 
channel occupies 64 kbps, while packet 
voice occupies only 6-8 kpbs. 

Compatibility and quality: Any service 
that requires users to replace their existing 
telephones, answering machines, fax ma-
chines and even dialup modems with new 

equipment will face substantial resistance. 
MSOs have the same concern for compati-
bility when it comes to the equipment re-
quired to deploy IP telephony services. 
The center of this concern, for con-

sumers and providers, is the desire to pre-
serve the capital they've expended on 
existing equipment. Therefore, IP telepho-
ny solutions that are adopted must be 
compatible with both network and con-
sumer equipment. 

Also, the quality of the connection is 
paramount. Results from pioneering IP 
telephony providers indicate that although 
consumers were attracted initially by inex-
pensive service, they were dissatisfied 
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Figure 2: Delivery of IP telephony without the Class 5 switch 
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with the latency and echo problems of the 
early IP offerings. Today's IP routing 
equipment has eliminated most of the ser-
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Make an IP Game Plan 

IP telephony is an emerging technolo-
gy that promises to offer low-cost, fea-
ture-rich telephone services over 
hybrid fiber/coax (HFC) networks. The 
question, based on consumer require-
ments, is how do MSOs leverage in-
vestment in the existing network 
architecture to deliver this new variety 
of services as alternative technologies 
continue in their development? 
While telephony and data can piggy-

back with video on the MSO's existing 
architecture, packet-based delivery of-
fers the greatest opportunity to com-
bine voice, video and data on HFC 
networks. MSOs that want to get into 
the game will need to explore IP tele-
phony to give the fans what they want. 

End-users demand service that mir-
rors their landline phone service and is 
available even when electrical power is 
out. They want enhanced features, such 
as call waiting, caller identification and 
call forwarding, and they must be able 
to use their existing telephones and fax 
machines over the new network. IP 
telephony also must offer the same 
voice quality at a cost-effective price. 

tive telephony that consumers demand. 
Enhanced services: Consumers demand 

the same CLASS features that they receive 
with circuit alternatives. Examples include 
call waiting, caller identification and call 
forwarding. Today, CLASS features are 
available through the public switched tele-
phone network (PSTN) Class 5 switch. 
These are the services that MSOs must 
continue to deliver to the consumer 
whether they use circuit- or packet-based 
networks. 
Some form of switch interaction is re-

quired to deliver these services. Continu-
ing IP gateway development will allow the 
service provider to bypass the switch and 
still offer CLASS features. CLASS features 
over a purely packet-based network are in 
development at this time. MSOs can pro-
vide CLASS features to the consumer 
today with the deployment of circuit-
switched telephony and continue this 
functionality as IP gateway development 
continues. 

Go for the goal: Migrate to IP 
In order for MSOs to take full advan-

tage of their position in the telephony 
game, the goal is to get to the IP network. 
Although circuit-switched telephony ser-
vices provide many competitive opportu-
nities, an IP solution provides maximum 
revenue and customer take potential. 

So, an important consideration for 
MSOs is how to get from a circuit-
switched service offering today to IP. 
Equipment upgrades are required in two 
locations. 

For the headend, you'll need products 
that combine HFC modem and IP gateway 
functions to successfully bypass the PSTN 
switch. You'll need to replace cards that 
originally were designed to support orthog-

onal frequency division multiplexing 
(OFDM) or quadrature phase shift keying 
(QPSK) with hardware that is Multimedia 
Cable Network System (MCNS)-compliant. 

Cards that supported circuit-switched 
service now need to support packet-
based signal flow. Therefore, you'll need 
to consolidate IP gateway functionality 
that was provided by separate hardware 
into a single, enhanced platform to de-
liver the services once performed by the 
switch. Figure 2 shows this migration. 
HFC-based telephony platforms are 

available today to minimize the financial 
and operational effects of upgrading to IP. 
Such a platform allows cable operators to 
provide circuit-switched telephony today, 
with a clear migration path to IR 

Challenges: There also are challenges 
involved in bringing IP telephony to the 
HFC arena. Billing systems, for example, 
are in early stages of development, but are 
critical to the commercial viability of IP 
telephony. Additionally, the automatic 
linking of operational systems to one an-
other presents another set of issues. 

Phone numbers are another important 
element in the service/feature mix. Con-
sumers want to keep their phone num-
bers, even if equipment is swapped out or 
if they change service provider. Con-
sumers also want to be listed in the local 
telephone directory. Many users dropped 
early IP telephony service because they 
weren't listed in the local phone book. 

The final score 
IP telephony will be in the game plan 

for many MSOs in the coming years. By 
considering the many consumer needs for 
telephony service and developing their own 
network migration playbooks, MSOs can 
garner a significant portion of the residen-
tial telephony market. This will enhance the 
operators' competitive positioning in the 
market against incumbent telcos and bol-
ster the bottom line. CT 

Ham Mathews is director of IP business de-
velopment for ADC Telecommunications' 
Broadband Networks Division, and Glen 
Skrivseth is technical marketing engineer for 
ADC Telecommunications' Broadband Net-
works Division. Mathews can be reached at 
(612) 938-8080 or ham_mathews@adc.com; 
Skrivseth can be reached at (612) 938-2130 
or glen_skrivseth@adc.com. 

54 MARCH 1999 e COMMUNICATIONS TECHNOLOGY 



Not All 

OAM SignaW 
Alt Lririasigrerrih. Sc 

TEST RESULT 

FUNCTION 

MUM 

CCZ 

Sencore's New QAM 
Analysis Meters Provide: 

• Full Frequency/Channel Tunin 

• Digital Power/Level Measurem 

• Exclusive Estimated BER Testin 

• Digital Equalization Measurem 

• Quick Good/Bad Visual Test For 

Acceptable Levels 

• All Weather Proof Design 

3200 Sencore Drive. Sioux Fatts, SD 57107 
Direct: (605)339-0100 Fax: (605)339-0317 

Reader Service Number 40 

1J 

OAMIter 

TEST RESULT 

e 14•1.1(.11.1. 

FUNCTION 

CWINDS. 
LEVEL 

MATEO 

GOAL IZAION 

C 

AUTO INSPECT 

DC] 
DEE 
DEE] 
EMI) 

7A141-0 982 

TEST RESUL ' 

011 

Includes SencoreS Exclusive 
3-Year Warranty. 

Sencore offers a QAM Analysis meter designed 
specifically for your system and its unique 
testing requirements.To find out how we can 
solve your digital testing needs, simply call 
us at 1-800-SENCORE. 



What's the Future 
Of Your Optical Architecture? 
Add DWDM to Meet Demand for Two-Way Services 

By John Trail and Eric Schweitzer 

T he rising demand for residential two-way service brings new opportunity to cable op-
erators and with it a significant challenge: how to upgrade the plant to provide these 

services in the most cost-effective manner. 

By implementing dense wavelength divi-
sion multiplexing (DWDM), cable opera-
tors can increase the amount of 
bandwidth available to each home by in-
creasing the geographic segmentation. 
Although the optimal upgrade strate-

gy will vary depending on the details of 
the existing plant, it is possible to out-
line the advantages and disadvantages of 
the main options. 

Forward path 
There are two dominant headend-to-

node architectures for the forward path. 
The first, and historically the more 

common, architecture uses 1,550 nm or 
1,310 nm trunking, followed by an op-
toelectronic repeat and then distribu-
tion with 1,310 nm distributed 
feedback (DFB) transmitters. 
The second architecture uses 1,550 nm 

transmission from headend-to-node with 
no optoelectronic regeneration. 

In both of these architectures, there are 
two main options for upgrades—adding 
1,310 nm transmitters in the hub, or 
adding 1,550 nm transmitters in the 
headend with dense wavelength division 
multiplexing (DWDM). 

For the 1,310 nm distribution architec-

ture, typical current deployments use 
transmitters of greater than 10 mW out-
put power with each feeding from four to 
eight nodes. This architecture already pro-
vides some geographic segmentation out 
of the hub for narrowcasting. The normal 
upgrade in this case is to add 1,310 nm 
transmitters and decrease the number of 
nodes fed by a single transmitter. 

This approach to implementing two-
way services requires that the information 
being narrowcast is available at the hub 
site. This may require the addition of sig-
nificant equipment into the hub, such as 
data servers and perhaps a data transport 
network, such as a synchronous optical 
network (SONET) or synchronous digital 
hierarchy (SDH) link. If the upgrade ne-
cessitates building improvements or 
adding a data transport, then the cable 
operator may find it less expensive to up-
grade using DWDM. 
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A DWDM system enables the operator 
to increase the geographic segmentation 
by adding equipment to the headend 
rather than the hub. In a DWDM up-
grade, the forward narrowcast bandwidth 
is supplied using 1,550 nm transmitters 
located in the headend. These transmit-
ters are at different wavelengths, with the 
outputs optically multiplexed for trans-
port over a single fiber to the hub. (See 
Figure 1.) 

In the hub, the narrowcast wavelengths 
are unbundled and then optically com-
bined with the broadcast wavelength 
(1,310 nm in this case) before being rout-
ed to the node. You can add DWDM as a 
straightforward overlay on top of the ex-
isting plant with minimal impact on the 
existing broadcast system. 

For a 1,550 nm-to-the-node architec-
ture, the two main upgrade options are 
similar to those given above. The narrow-

Figure 1: Upgrade of 1,550 nm-to-the-node using low-cost 1,310 nm transmitters 
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cast bandwidth can be optically inserted at 
the hub using 1,310 nm transmitters and 
coarse wavelength division multiplexing 

(CWDM). (See Figure 2 on page 58.) 
These 1,310 transmitters can be very low 
in cost because they require minimal lin-
earization and output power. Linearization 
is minimal because they will carry mainly 
quadrature amplitude modulated (QAM) 
digital channels in a restricted bandwidth. 
Output power is minimal because the opti-
cal power of the narrowcast wavelength re-

quired at the node is several dB below the 
1,550 nm broadcast wavelength. 
When a lack of available space in the 

hub or lack of a headend-to-hub data link 
become significant problems, one can 
consider DWDM as a method of provid-
ing the narrowcast service from the head-
end. (See Figure 3 on page 58.) 

In the CWDM and DWDM upgrades 
described here, there is an additional ben-
efit worth noting. By placing the narrow-
cast and broadcast bandwidths on 
different transmitters, the digital narrow-
cast signal is immune to any laser clip-
ping that may occur from overdriving the 
broadcast transmitter. 

The return path 
Nearly all HFC systems allocate less 

bandwidth for the return path than for the 
forward. Therefore, to ensure acceptable 

service quality, the average and maximum 
return bandwidth-per-home required on 
each part of the HFC network must be de-
fined and the network designed to accom-
modate the demand. 

Because of the limited return spectrum, 
you need to consider techniques for in-
creasing the available return bandwidth. 
The coaxial plant is a tree and branch 
structure, so it is difficult and expensive 
to divide this portion of the network. 

It is much easier and less costly to divide 
the optical return from the nodes—keeping 
the returns from the multiple outputs of 
the optical node independent. This is a 
very cost-effective method for increasing 
the available bandwidth per home. For this 
technique to work, the returns must be 
kept independent of the location of the 
servers that support the information trans-

mitted on the return path. 

Upgrade options 
There are three methods of keeping the 

return blocks from each port of the node 
independent: 
• Use a separate fiber for each block. 
• Use frequency stacking to block upcon-
vert, and combine the returns onto a 
single fiber. 
• Use a DWDM system with each block at 
a separate wavelength, and combine the 
wavelengths onto a single fiber. > 
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Separate fibers 
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Figure 2: Upgrade of the 1,550 nm-to-the-node using low-cost 
1,310 nm transmitters 
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Figure 3: Upgrade of the 1,550 nm-to-the-node using DWDM 
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Using a separate fiber for each return re-
quires the minimum amount of equipment 
and, provided fibers are available, is likely 
to be the least expensive alternative. How-
ever, the following methods generally are 
less expensive if fibers must be installed. 

Frequency stacking 
Using block upconversion to stack multi-

ple return blocks makes efficient use of the 
available bandwidth. Frequency stacking is 
very simple in concept: The return block 
from each port, or combination of ports, is 
upconvened in frequency to occupy a dedi-

cated band. Multiple blocks then can be 
combined onto a single wideband optical 
return path. The blocks can be separated 
and downconverted at the receiving site. 

Each block up- and downconverter 
contains an RF mixer and bandpass filter 
to isolate the desired output block. De-
signing these devices with acceptable dy-
namic range, frequency stability and 
phase noise is a significant challenge. 
The block converters also must main-

tain this performance over the operating 
temperature of the node. You'll need to 
carefully select the locations of the blocks 
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DWDM Sheds Light 
On Two-Way Activation 

There are many ways to upgrade the op-
tical section of the hybrid fiber/coax 
(HFC) network for the forward and the 
return paths. Dense wavelength division 
multiplexing (DWDM) is emerging as a 
viable alternative for many systems. 

Before selecting how you'll upgrade 
the optical portions of two-way HFC 
systems, first determine the capability 
of your existing system, as well as the 
requirements for the upgraded system, 
including forward and return band-
width per home. 

It is easier to design a DWDM sys-
tem than a frequency stacking system. 
Also, DWDM optical components are 
stable over temperature and are readily 
available on the International Telecom-
munications Union wavelength grid 
DWDM components are costly right 
now, but prices are dropping rapidly. 
While DWDM is somewhat complex 

in concept, it is simple in implementa-
tion. The network feeds the return from 
each port, or combination of ports, into 
an optical transmitter at a defined wave-
length. A DWDM multiplexer then 
combines the optical outputs from mul-
tiple transmitters onto a single fiber. At 
the receiving site, an optical demulti-
plexer separates the wavelengths and 
detects each block independently. 
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WHEN IT COMES TO 

CAPTURE INGRESS 
With the sheer multitasking power of 
the Guardian 9580 SST Return Path 
Analyzer, you'll capture and locate 
ingress events as short as 12.5 millisec-
onds on individual nodes or expand your 
monitoring configuration to any number 
of nodes by combining 9580 SSTs with 
9580 TPX Test Point Expanders. Ingress 
ManageR PC Software runs the show, 
detecting and recording ingress outbreaks 
and monitoring alarms. 

BALANCE AND HARDEN 
YOUR DISTRIBUTION SYSTEM 
The advanced Guardian system puts more 
diagnostic muscle in the hands of your 
technicians. The battery powered Guardian 
SSR transmits reverse sweep signals to a 
9580 SST in your headend, displays 
reverse sweep graphs and calculated values 
for GAIN and TILT pads, even shows you 
ingress spectrum graphs. All measure-
ments are updated every 7/10 of a 
second, even with up to 6 SSR's accessing 

a single SST. 

STOP INGRESS AT THE SOURCE 
The Guardian RSVP Return Path Evaluator 
stops ingress where it starts: the sub-
scriber's home. Up to 200 RSVPs can 
communicate with each Guardian 9580 
SST in the headend to verify that the return 
path meets requirements. Working with a 
Guardian IsoMeter Reverse Leakage 
Detector, the RSVP verifies the shielding 
integrity of the home wiring, hardening 
your system against ingress with every 
installation and maintenance visit. 
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Figure 4: Use of DWDM to keep the return from ports of o node independent 
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within the total available bandwidth to 
allow the filters to be designed with ac-
ceptable group delay and spurious levels. 

Provided block up- and downconvert-
ers with sufficient performance are avail-
able, frequency stacking probably is the 
lowest cost method of combining multi-
ple returns onto a single fiber. 

DWDM implementation 
While DWDM is a bit more complex in 

concept, it is simple in implementation. 
The network feeds the return from each 
port, or combination of ports, into an op-

tical transmitter at a defined wavelength. 
A DWDM multiplexer then combines the 
optical outputs from multiple transmitters 
onto a single fiber. At the receiving site, 
an optical demultiplexer separates the 
wavelengths and detects each block inde-

pendently. (See Figure 4.) 
It is easier to design a DWDM system 

than a frequency stacking system. Also, 
DWDM optical components are stable 
over temperature and are readily available 
on the International Telecommunication 
Union's wavelength grid. Though they're 
costly, prices are dropping rapidly. 

How to proceed 
Various options exist for upgrading the 

optical portions of two-way HFC systems. 
To determine the optimal upgrade strategy, 
you need to clearly define the following: 
• What's the capability of the existing sys-
tem—forward bandwidth, return band-
width, age, expected lifetime, fiber 
counts and so on? 
• What are the requirements for the up-
graded system—forward and return 
bandwidth per home? 

Once you understand these aspects of 
your system, you can explore the various 
options for the forward and return up-
grades to determine the optimal strategy 
for your network. ( T 

Eric Schweitzer, Ph.D., is a manager for Re-
ceiver Systems, and John Trail, Ph.D., is a man-
ager for Transmitter Systems, both at 
Harmonic Lightwaves. They may be reached 
via e-mail at Eric.Schweitzer@harmonic-light-
waves.com and John.Trail@harmonic-light-
waves.com. 
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— Under 100ms acquisition time 
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— Interference rejection 

• QPSK/16 QAM transmitter 
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modulator for broadband 

RF transmission (U.S. Patent 

No.5,412,352) 

— Efficient utilization of 

upstream spectrum 

• On-chip 10 bit DAC and ADC 

• Selectable FEC modes for Annex 

A, B, or C 

• On-chip PLL accepts low 
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Combine our STEL-2176 Digital Modulator/Demodulator ASIC with a simple tuner and a single controller ASIC and you 
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available today. 

The STEL-2176 is designed specifically for the reception and transmission of data over HFC cable communication networks 

— receiving 16/64/256 QAM signals and sending QPSK & 16 QAM modulated signals. Extensive testing has proven the 

STEL-2176 to be superior in performance even when operating under 

extreme channel impairment conditions. As a companion product, STANFORD 
the STEL-9257 provides QPSK burst demodulation at the headend. za e 

Contact us today for complete information on the STEL-2176 

modem "super-chip" and other products for HFC Cable 

Communications. 
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Tel: (408)745-2660 Fax: (408)541-9030 
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By Adrian Jones 

ynchronous code division multiple access (S-CDMA) technology enables your cable op-

eration to deliver high-speed, two-way data services, while simultaneously increasing 

the data capacity of your networks. The technology's upstream capacity paves the way for ad-

vanced broadband services over cable. 

The rollout of high-speed data services has 
been inhibited by the challenges of initiat-
ing two-way broadband access over the 
cable infrastructure. Cable is susceptible to 
a range of narrowband, wideband and burst 
noise in the upstream direction from a vari-
ety of sources. This fact makes it difficult 
for operators to make the transition from 
being one-way carriers of video to true two-
way carriers of broadband services. 

In response to this challenge, S-CDMA 
technology provides reliable, high-capaci-
ty communication, even in the most de-
manding cable plant conditions. This 
technology approach provides you with 
several advantages: 
• Fast time-to-market for data services be-
cause you don't need to upgrade your 
plants prior to initiating data services 
• Reduced operating and plant mainte-

Benefit summary of cable efficiencies between S-CDMA and TDMA systems 

Attribute 

Available upstream spectrum 

Allocated channel efficiency 

Channel availability roho 

Channel capacity 

S-(DMA efficiency gain 

TDMA 

20-42 MHz 

1.2 - 3.5 

10'0 

Law to moderate 

S-(DMA 

5-42 MHz 

1 1 

100- 

High 

Benefit 

160 

160 

140 

>300% 

nance costs, based on the robust S-
CDMA technology, over all-coaxial or 
fiber-upgraded plants 
• Reliability and capacity to support more 
advanced services—from commercial 
data services to Internet protocol (IP) 
telephony 

Many operators today either limit their 
data service deployment to a subset of their 
cable plants or simply cannot deploy data 
services because of performance litmiations 
of the current proprietary time division mul-
tiple access (TDMA) upstream transport. 
S-CDMA deployments (see related story 

in "Deployment Watch" on page 16) have 
demonstrated the ability to provide cable 
operators a highly reliable, high-capacity 
cable modem transmission system that 
can be launched quickly and ubiquitously 
across a broad range of cable plants. 

The reliability factor 
The cable industry has expended con-

siderable effort over the years to improve 
the reliability and availability of its net-
works so they can support demanding 
new services. While much effort has gone 
into improving network architectures and 
increasing the reliability of system compo-
nents, offering highly available services 
still heavily depends on the robustness of 
the RF modem transmission system under 
real-world plant conditions. )0-
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Figure 1: Channel capacity of S-CDMA systems and typical TDMA systems 
with channel S/N 
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For any given set of noise conditions, an 
S-CDMA channel provides a more reliable 
upstream channel than a TDMA channel, 
which results in fewer interruptions in data 
transmission from excessive error rates. 
This higher channel reliability is a result of 

the inherent advantages that S-CDMA offers 
when confronted with dynamic narrowband 
interference and impulse noise. 
S-CDMAs ability to handle the same 

noise level with fewer errors and outages 
increases service reliability Better service 
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results in lower customer care expenses 
and helps counter claims made by region-
al Bell operating companies (RBOCs) that 
cable operators deliver a less reliable form 
of Internet access. In addition, advanced 
services such as packet and circuit-mode 
telephony and video conferencing require 
a higher channel reliability than casual In-
ternet browsing to ensure service competi-
tiveness and customer satisfaction. 
You also can run S-CDMA-based systems 

under higher noise conditions than those 
tolerated by TDMA-based systems, with 
equivalent channel reliability This ability 
allows you to aggregate more homes passed 
for each upstream channel receiver and re-
duce the costs of headend RF channel re-
ceivers when building out the network. 
By reducing expenses, you can maintain 

attractive margins for new two-way ser-
vices in the initial years when subscriber 
penetration is low. Then, as demand in-
creases, you have a cost-effective and 
modular approach to scaling the network 
to higher service penetration levels. 

Expanding the pipe 
Under any common channel reliability 

criteria, an S-CDMA channel provides high-
er net payload capacity than a TDMA chan-
nel. The higher payload allows you to add 
more residential Internet access customers 
per channel, which reduces the capital ex-
penditure for upstream receiver cards when 
building out the headend infrastructure. 

The higher channel capacity also sup-
ports premium services that provide mini-
mum guaranteed upstream rates per 
subscriber that are substantially greater 
than those offered by integrated services 
digital network (ISDN) or asymmetrical 
digital subscriber line (ADSL) technologies. 
ISDN is symmetric 128 kbps, while 

ADSL (depending on the standard) ranges 
from 64 kbps to 640 kbps upstream and 1 
Mbps to 6 Mbps downstream. 
The bulk of S-CDMA deployments 

occur around 2 Mbps downstream and 128 
kbps upstream. 
S-CDMA quality of service (QoS) con-

trols for each modem allow unique band-
width control independently in both 
upstream and downstream directions. 
Bandwidth can be allocated in increments 
of 64 kbps up to 8.192 Mbps with guaran-
teed or fair-based, best-effort delivery pro-
viding asymmetric, symmetric and 

64 MARCH 1999 • COMMUNICATIONS TECHNOLOGY 



reverse-symmetric traffic profiles. This 
flexibility is immensely valuable in ad-
dressing the needs of different markets. 

By offering higher speed services, cable 
operators can obtain lucrative high-mar-
gin business selling telecommuting ser-
vices and commercial-grade data access 
services. Figure 1 (on page 64) compares 
the channel capacity of an S-CDMA sys-
tem with that of a typical TDMA system 
with channel signal-to-noise ratio (S/N). 

Generally speaking, a larger pool of re-
sources will support greater traffic concen-
tration. As the bandwidth of the channel 
increases, the number of users supported 
increases more rapidly. Thus, the higher 
the bandwidth, the more efficiently statisti-
cal multiplexing of bursty traffic can occur. 
The higher capacity channels allow you 

to sustain much higher peak burst rates 
per subscriber, which is necessary for 
emerging applications such as high-speed 
Internet access. Support for high burst 
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S-CDMA-based systems can operate 

under higher noise conditions than 
those tolerated by time division multi-
ple access (TDMA)-based systems, 
with equivalent channel reliability. 
Therefore, you can aggregate more 
homes passed for each upstream chan-
nel receiver and reduce the costs of 
headend RF channel receivers when 
building out the network. 

By reducing expenses, you can main-
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Figure 2: Expense, revenue and 
time benefits of S-(DMA 
over TDMA-based cable 
modems 

G3sh 
How 
($) 

1. tower startup costs 
2. Faster to market/profits 
3. Higher revenue potential 

and lower operating costs 

rates creates a unique competitive advan-
tage for cable-based broadband access. Fi-
nally, you'll need higher capacity channels 
to provide enough upstream bandwidth to 
handle voice and video conferencing ser-
vices at reasonable penetrations. 

More bang for your buck 
In order to provide data services that 

build on and optimize your cable network 
investment, you need to make every effort 
to use those assets efficiently. Operators 
frequently decide to upgrade their plants 
based on the need to increase either for-
ward or reverse capacity. By efficiently 
using reverse spectrum, you can defer or 
even avoid unnecessary plant upgrades. 
I generally consider spectrum below the 

"glass floor" of 20 MHz too noisy to be 
used by most TDMA systems, leaving 30-
50% of the return spectrum unused. Robust 
modem technologies such as S-CDMA 
allow you to use the entire return spectrum. 

You can, therefore, support more users on 
a given system and may defer or even avoid 

upgrading or subdividing the plant. By re-
ducing the immediate need to subdivide 
your system, you'll have more time to plan 
the upgrade, while offsetting the cost of that 
upgrade with greater service revenue. 
S-CDMA-based modems also operate 

robustly and efficiently in the presence of 
severe noise levels, especially in the sub-
20 MHz spectrum, providing cable opera-
tors with major economic advantages as 

they deploy data services. 
The use of frequency hopping by 

TDMA systems to avoid noise interferers 
requires additional clean spectrum. So, for 
a single revenue-generating TDMA up-
stream channel, at least one additional 
channel width of spectrum lies dormant. 
In addition, TDMA systems require that 
operators avoid known interferers, such as 
continuous wave (CW) and ham radio 
bands. Thus, the amount of clean channel 
relative to the total spectrum available 
(channel availability ratio) decreases 
rapidly with the width of a TDMA carrier. 
S-CDMA provides greater robustness in 

the face of such interferers. Figure 2 pro-
vides an estimate of the overall efficiency 
gains that S-CDMA technology provides 
over TDMA systems. S-CDMAs robustness 
allows the cable operator to efficiently use 
the limited return spectrum. 

Make money sooner 
Operators have demonstrated that they 

can deploy S-CDMA cable modem sys-
tems more rapidly than is possible with 
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TDMA modems because of the reduced 
level of plant upgrading and cleanup. In 
addition, the ongoing maintenance costs 
are lower with S-CDMA. The resulting 
higher revenue slope, coupled with a 
lower maintenance expense line, leads to 
earlier and higher profits for the service. 
(See the accompanying table on page 62.) 
Some cable plants are not likely to be 

upgraded to modern, cleaned-up hybrid 
fiber/coax (HFC) in the near future, in-
cluding vintage all-coax systems. S-CDMA 
has had successful commercial deploy-
ments on plants that could not be served 
by TDMA-based modems in Belgium, 
Brazil, Canada and Japan. 
S-CDMA allows an operator to provide 

broadband access services to customers on 
such plants now without requiring time-
consuming and expensive rebuilds. The 
only other options available to operators 
of such plants are to use dial-return 
modems—with their recognized economic 
and marketing weaknesses—or to forgo 
offering service in those areas, at the risk 
of customer and regulatory disapproval. 

Figure 3: How S-CDMA works 
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Why S-COMA? 
Feedback from commercial deployments 

has demonstrated the following key benefits 
of S-CDMA-based cable modems. For details 
about how S-CDMA works, see Figure 3. 
• System-wide launches on all plants with 
lower up-front costs 
• Reduced time to market 
• Increased retained revenue through 

lower operating expenses 
• The ability to serve a wide variety of 
markets, from residential Internet access 
to high-end data services CT 

Adrian Jones is group director of product 
management for Terayon Communication 
Systems. He may be reached via e-mail at 
adjones@terayon.com. 
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Top left: The CATV system is just a few inches from street 
light power. Top right: The NEC does not permit grounding 
to a flexible conduit. Bottom left: A missing down guy 
guard presents a hazard to pedestrians. Bottom center: The 

How to Avoid Costly Violations 

CATV drop touches the power drop and should not be at-

tached to the power riser. Bottom right: This CATV power 
supply is active, and energized terminals are within reach 
of pedestrians 

By Jonathan L. Kramer 

gnorantia legis neminem excusat." This may be the first Latin phrase you've ever read 

in Communications Technology, but as you'll discover, it's a phrase that governs your 

system's everyday broadband plant construction and maintenance activities. You need to under-

stand clearly the laws (called "codes") that governments use to assess your broadband system. 

Okay, let's start with a basic question: 

Why do governments exist? At the most 
basic level, governments exist to promote 
and protect the welfare and safety of their 
citizens. Those citizens include your sub-
scribers, residents, visitors, and even you 

and your employees. 

Governments promote the welfare of 
everyone through the adoption of safety-
related codes, which are the body of local 
laws that everyone in the community 
must obey. You certainly are aware of 

some of these codes, at least by name. At 
the local level, we give these laws names 
such as municipal codes, government 
codes, safety codes, ordinances and so on. 

Some of these safety codes govern our 
daily activities such as requiring us to stop 
at red lights, yield to emergency vehicles 
and build safe structures. Some special-
ized safety codes tell us how we must 

build and maintain broadband communi-
cations systems. 

Anyone involved in plant construction 
eventually will have his or her work scru-
tinized by a government safety code in-
spector. The inspector may be an 
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NEC 
A rticle 8306 
"Primary electrical protection shall be provided on 
all nettvork-powered broadband communications 

conductors ..." 
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TII SURGE 
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BRING YOUR COAX 
UP TO CODE. 

In a flash, Article 830C of the new NEC Code is upon us. It mandates 

coax protection for network powered broadband systems such as cable 

telephony. Everyone who wants to avoid shocks from non-compliance 

should contact TI! now. 

TII surge protectors fully satisfy NEC requirements. They optimize 

shielding of equipment from damage by grounding the outer shield while 

protecting the center conductor from the damaging effects of lightning. 

In addition to protection for cable telephony services, ill's broad-

band protectors provide protection for investments in expensive digital 

cable boxes, stereos, cable modems, digital satellite TV systems and 

HDTV sets. 

PATENTED PROTECTION 
AGAINST LIGHTNING. 

Our experience goes back a long way. 

Ill has been protecting home telephone 

lines for over 30 years. And from the 

beginning, we've been dedicated to the 

design and manufacture of advanced surge 

protection devices to safeguard life and 

sensitive electronic equipment. 

This singular focus has paid off. TII's innovative research and 

development has resulted in a wealth of patents for gas tubes and 

related protection devices. 
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By going beyond conventional designs, TII can handle high energy 

surges with very low capacitance and low arc voltage. Our coaxial 

protectors easily exceed both SCIE and Bellcore requirements. 

The fact is, no other device in the industry can match Ill's 

exceptional performance. And, with our UL listing, you're assured 
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excellent fire protection as well. So shield your equipment with 

TII surge arresters. 

Then, you really will have benefited from reading that Article. 

For more information, call 1.888-844-4720. Visit our web site at 

www.tii-industries.com. 
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If you get it...get it 
Now that you know about the codes, you're 
likely asking yourself where to get your own 
copies. If your corporate office doesn't pro-
vide them to you, you'll find print copies in 
most major city construction bookstores, or 
you can purchase them directly from their 
publishers. The NEC also may be purchased 
on disk or CD-ROM. 

Additionally, the NEC and NESC have and-
books that provide explanations of many 
sections of the codes. There also are many 
useful Web sites providing nonauthoritative 
interpretations of the rules. Remember, 
though, that the codes defer to the local in-
spector for final rules interpretations within 
the adopting jurisdiction. 

employee of the government's telecommu-
nications franchise agency, the building 

and safety department, the city manager's 
office, the public works agency, or some 
other agency. 

Because of the specialized nature of 
broadband system construction, you may 
find that the inspector is a highly experi-
enced employee of an outside firm re-

tained by one or more of the government 
agencies listed earlier. 

Regardless of where the inspectors 
come from, you can be certain of one 
thing: The inspector's job is to determine 
whether you've met your legal (code-man-
dated) responsibilities to build a safe sys-
tem. A failed inspection can cost your 
system hundreds of thousands of dollars 
in fines, upgrade costs and possibly even 
franchise revocation. 

Know the codes 
You may be wondering what codes gov-

ern your system and what they regulate. 
These are common questions, yet the an-
swers may surprise you. 

There are just a few nationwide codes 
that form the regulatory foundation of 

broadband system construction. They in-
clude the National Electrical Safety Code 
(NESC) published by the Institute of Electri-
cal and Electronics Engineers; the National 
Electrical Code (NEC) published by the Na-
tional Fire Protection Association; the BOCA 
Building Code (BOCA) published by BOCA 
International; and the Uniform Building 
Code (UBC) published by the International 
Conference of Building Officials. 
The NESC code focuses on outside 

plant construction requirements and, to a 
lesser degree, plant construction at sub-
scribers' buildings. The NEC, BOCA and 
UBC codes all focus on plant construction 
at the subscribers' buildings. Most states, 
counties and local governments have 
adopted the NESC and NEC as their own 

safety codes. The odds are high that your 
local or state government requires that 
you adhere to these codes. 

In some states, such as California, a 
state agency has developed its own con-
struction code effectively replacing the 
NESC with a tougher, statewide measure. 
1n other states, such as Connecticut. a 
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Our primary goal in choosing an EAS system 
was to minimize the impact on the viewer. 
FrontLine's system met our high standards for 
signal quality while offering a non-disruptive 
text crawl solution. As a bonus, we can use it 
for other applications, such as logo insertion 
and ancillary switching. With that kind of 
performance and flexibility, we were pleased 
with its competitive pricing. 

Tom Jokerst 
Senior Vice President - Engineering 

Charter Communications 
St. Louis. MO 

"We've actually been using FrontLine 
equipment for local emergency messaging 
and headend switching since 1993! It's done 
the job effectively, reliably, and provided 
a versatility that we did not expect." 

Dick Snyder 
Area Engineer 

Comcast Cable Communications 
Philadelphia, PA 

"A major reason for our choice of FrontLine 
was the ease of installation. They've simpli-
fied the wiring issues, making installation 
Ind setup easy and helping to assure reliable 
operation down the road. FrontLine knows 
the EAS business and they've been very 
responsive to our needs." 

Neil Fladeland 
Assistant VP of Engineering 
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Nobleville, IN 

As these industry veterans know, Frontline EAS systems are 

proven in leading cable operations around the country. With more 

experience, the widest range of products, and proven quality and 

reliability, FrontLine is the leader in EAS. 

Remember, if you have over 10,000 subscribers, the deadline 

for compliance is December 31, 1998. When you choose your system, 

take advantage of experience and listen to the people who know. 
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state agency has enhanced the NESC or NEC by adding additional 
or different state-specific requirements. 
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A question of years 
Virtually all of the national codes and some of the state and 

local codes are updated every few years. The fact that they are up-
dated by the national organizations that control their development 
does not mean that those new codes are what you must follow. 

Here's an important tip: Most governments are slow to adopt 
the most current code. For example, although the 1999 NEC 
code is now available, many governments only use the 1993 or 
1996 versions. 
Some governments still enforce earlier versions such as the 

1987 NEC and 1990 NESC codes. Because the rules are slightly 
(or, in some rare cases, significantly) different between editions, 
you may be caught in the common trap of assuming that the most 
current code prevails. Newer is better, right? 

In fact, the code you're actually responsible to obey may be several 
or many years old and different from the code book sitting on your 
shelf. Another tip: Some cable TV franchise documents require that 
you comply with the most current version of a particular code, even 
though the government hasn't yet formally adopted that version. 

Unless you know your system's true code obligations, you may 
find yourself on the wrong end of a series of violation notices. Want 
an example? One of the most interesting code violations today is 

tied to one of our newest technologies: telephony over cable. 
Broadband operators that are governed by any NEC code year 

prior to the 1999 code, and who are sending more than 60 V via 
coaxial cable to the customer's structure (usually 90 V to the net-
work interface attached to the side of the building), are most like-
ly to be in violation of the long-standing NEC code that limits the 
maximum voltage to 60 V. 
Although the 1999 NEC now permits you to send 90 V to the 

home, it's unlikely that most governments will adopt the 1999 
NEC for another three to six years. Imagine being given 500 sepa-
rate violation notices and told to terminate telephony service to 
your paying subscribers because you didn't realize you'd have to 
secure a waiver to pump 90 V down a drop. 

Here's another example: Many years ago, the NEC allowed the 
use of an independent cable N ground rod where the structure 
already had its own power ground. Now, under the current NEC 
dating back to the 1980s, the use of independent cable TV ground 
rods in this situation is clearly prohibited. (As an inspector, this is 
one of the "biggies" I find in many systems I inspect.) 

Clearly, it's important that you check the terms of your govern-

ment franchise and ordinance, or ask the government inspector 
and your company's legal department for guidance as to which 
codes and code years apply to your system. 

Outside plant and house-side plant 
Because the "Big Two" codes are the NESC and the NEC, we'll 

take a short tour of each of them. Although literally thousands of 
rules and sub-rules are contained within the bodies of the NESC 
and NEC, we generally can categorize our involvement with the 
codes into two well-known areas of our business: outside plant 
and subscriber drops. 
The NESC controls outside plant construction—generally, from 
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the headend to the attachment point at 
the subscriber's structure. Here's where 
we'll find the rules that, among other 
things, govern cable heights above rail-
ways, roadways, driveways, pedestrian 
walkways, structures and so on; cable sep-
arations from power, telephone, street 
lights, and others at and between poles 
and underground; riser requirements; 
plant bonding; guying requirements; 
climbing space minimums; and ongoing 
inspection requirements. (What, you did-

n't know the NESC has an ongoing system 
inspection requirement? Your government 
code inspector knows.) 

Generally, your pole line and under-

BOTTOM 

Get Up to Speed on Code 

It's becoming more common for franchis-
ing authorities to retain an expert inspec-
tor to investigate a cable system's 
compliance with the codes at the time of 
a transfer and again when renewal is 
looming. The reasons for the timing stem 
from certain legal obligations that fran-
chisers must follow during these times. 
You can easily land in trouble if you 

don't know what codes you're required 
to follow. It's equally easy to spend a 
just few hours doing the research to 
learn what codes to meet—before the 
inspector arrives. 

Kramer's First Law states, "No one 
can effectively inspect their own sys-
tem." It's human nature. As an exam-
ple, take your morning drive to work. 

You instinctively drive around the pot-
holes and bumps so often that they 
disappear from the front of your mind 
However, when visitors come to town. 
they'll instantly notice every one of 
those potholes and bumps 
Ask a trusted peer—perhaps a sea-

soned construction supervisor—to 
look over your system for code viola-

tions. By doing so, you'll gain a wealth 
of understanding about your system 
and its true condition before a govern-
ment inspector visits your system. 

ground trunk and distribution construc-

tion crews are impacted most by the 
NESC. To a lesser degree, your installers 
will find that their greatest contacts with 

the NESC stem from tap-to-structure drop 
construction and burial depth of under-
ground drops. 

While NESC code has its greatest impact 
on the outside plant construction (from the 
headend up to the subscriber's structure, 
including the drop), NEC has its greatest 
impact once the drop touches the attach-
ment point of the subscriber's structure. 
The NEC governs how you attach your 

drop to the structure and run it on the out-
side. Here are some outside home "don'ts:" 
• Don't use the power service mast 
• Don't get too close to the phone compa-
ny's drop attachment point 
• Don't run your cable too close to power 

or telco on the side of the house . 
• Don't have too many bends in your 
ground lead 

The NEC also controls how you run 
your cables inside the structure. Don't 
allow your cable to interfere with the re-
moval of electrical panels such as breaker 
bays or suspended ceiling panels, and 

make sure you use properly rated coaxial 
cables, especially in air plenums. 

As an aside, the NEC also sets out some 
very specific rules about headend electrical 
wiring, antenna tower and satellite ground-
ing, headend grounding, and working 
space clearances around equipment racks. 
Also, the NEC prohibits the use of exten-
sion cords to extend power to AC power 
strips in fixed racks of equipment, a com-
mon "gig" during my headend inspections. 

So, do you remember why governments 
exist? (No, it's not just to collect franchise 
fees!) Governments really do exist to pro-
mote public welfare and safety. Now you 
know how they do it. And, you under-
stand why Ignorantia legis neminern ex-
cusat is Latin for "Ignorance of the law 
excuses no one." CT 

Jonathan Kramer is a fellow of the Institute 
for the Advancement of Engineering, an 
SCTE senior member, an inspector-grade 
member of the International Association of 
Electrical Inspectors and a national director 
of National Association of Telecommunica-

tions Officers and Advisors. He may be 
reached via e-mail at Itramer@cabletv.com. 
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Training and Construction Strategies for Evolving Broadband Networks 

Aggressive Upgrade Mans Spur Training Needs 

The numbers are staggering. AT&T has so 
far committed to spending more than $40 
billion to gain access to cable's broadband 
pipe. Why? The lure of direct access to 
millions of your customers. 
With AT&T's marriage to ICI consid-

ered by most a fait accompli and last 
month's highly anticipated joint venture 
with Time Warner finally unmasked, 
AT&T will have access to more than 42 
million homes, which encompass 40% of 
the local phone market. All that, and 
AT&T expected to add still other partners 
to its dance card. 

What's it mean for you? The pressure to 
upgrade your cable systems to handle two-
way advanced services such as Internet 
protocol (IP) telephony, digital video and 
high-speed data will increase. TCI and 
Time Warner alone plan to spend roughly 
$4 billion to upgrade their cable infra-
structures, and both have aggressive re-
build schedules (80-85% complete by 
year-end '99). Even if you're not invited to 
AT&T's party, competitive pressures surely 
will intensify your upgrade pace. 

Your engineering staffs, construction 
crews and installation technicians will 
have to work faster, smarter and more 
efficiently. And, they'll be assigned in-
creasingly complex tasks. To help you 
tackle this challenge, Communications 
Technology is adding a new section to its 

pages. Dubbed "The Build," this section 

will deliver training and construction 
tips that you can immediately implement 
to improve your installation, construc-
tion and maintenance practices to save 
money in this competitive marketplace. 

"The Build" also will deliver case stud-
ies and feature articles that highlight supe-
rior voice, video and data deployment 
practices so that broadband operators can 
learn the latest in best practices from their 
peers and potential competitors. 
Why combine high-level engineering, 

construction training for new entrants and 
new build strategies under one roof? Be-
cause the rollout of advanced, interactive 
digital services is inextricably tied to the 
quality construction of today's infrastruc-
ture and the existence of a sophisticated. 
well trained work force at all levels. 
TCI President Leo Hindery said it best 

when he cautioned everyone at the West-
ern Cable show not to underestimate the 
difficulty of offering seamless voice, video 
and data services. Within five years, Hin-
dery expects "50% of revenues will be dri-
ven by services that the company doesn't 
offer today" What does that mean from an 
engineering and infrastructure stand-
point? "Tens of millions of man-hours of 
installations over the next five years," 
Hindery predicts. 

Cable telecommunications providers 
will need a sophisticated work force, 
trained in the advanced technologies such 

as IP telephony, cable modems, digital TV, 
and network management that already are 
a staple of Communications Technology's 
editorial coverage. By combining con-
struction and training expertise with Com-
munications Technology's existing 
engineering solutions, we'll be able to pro-
vide you one information source to help 
you successfully deploy and launch ad-
vanced broadband services. 

/6 Road Warriors 
Time Warner's Mobile Managers 
Streamline Texas Upgrade 

Jennifer Whalen 
Editor 
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[Case Study] 

Wi\ 
By Bob Cherry 

and Mark Liggett 

When Time Warner Cable began to upgrade its Dallas net-

work, our construction division knew it needed a better 

method for organizing our daily splicing. 

So we devised a plan to manage the splice contractor during the up-

grade—a plan that not only improved our splicing personnel's efficien-

cy and productivity, but also acted as a customer service tool during 

the upgrade process. As a result, we've seen less downtime, lower 

costs, improved contractor relations and a better-trained workforce. 

On the road again 
We call our new upgrade process "con-

trol van management" because we literally 
drive a van out to a central location, such 
as a node, and monitor each day's upgrade 
splicing and activation. We man the van 
with a technical general foreman and a 

contractor representative, who together 
route the field work, track its progress 
and improve the quality of the work. 

Inside the van, we keep work maps from 
the previous day, the current day and the 
next day, along with walk-out maps of the 

system itself. The van also may contain an 
alternative power source that drives an on-
board personal computer (PC) for report-
ing production, a plug strip for 
maintaining meter batteries and a mini-
stock of frequently required materials, such 
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as amplifiers, taps, pads, equalizers and so 
on. (See Figure 1 on page 78.) 
As the day progresses, our work team 

routes the splicers and activators from 
one area to the next. Those crews then 
relay detailed information about what 
they have accomplished back to the 
control van, where our managers trans-
fer the information to the master prints. 
This process lets the supervising force 
know how the field activity is progress-
ing in a much more detailed manner 
than before. 

Efficient routing 
Our control van team first routes each 

node planned for upgrade splicing by area 
or pocket. A typical 5-mile node may 
have four areas. We usually identify the 

Time Warner's Mobile 

Managers Streamline 

Texas Upgrade 

area with the highest density of penetra-
tion as the first area to visit in the work 

day, then move on to subsequent areas in 
order of lower population. 

This process is key to minimizing the 
customers' downtime during an activa-
tion. Many customers aren't aware of the 
presence of splicing technicians, each of 
whom is assigned an average of five de-
vice locations in a row to splice. This 
process ensures continuity and improves 
efficiency. As the splicers complete the - 
routes, they send their updates to the 
control van personnel, who then assign 
the next route. 

The activation 
Each day, our staff first splices and ac-

tivates the node and trunk. Once they 

The Bottom Line 
• 

Time Warner Hits the Road 

T improve splicing and activation 
I practices during its Dallas upgrade, 
I tine Warner Cable's construction divi-
sion is implementing "control van 
management." 

Each day, project leaders drive the 
control van out to a central location, 
such as a node. From the van, Time 
Warner staff and contractors route 
splicing and activation work, track 
progress and improve the quality of 
work in the field. Field crews relay de-
tailed information about what they 
have accomplished back to the control 
van, where project managers transfer 
the information to the master prints. 

Using a control van to coordinate its 
field work brings Time Warner Cable's 
upgrade projects a higher level of ac-
curacy and efficiency. Since imple-
menting this method, the company's 
Dallas-based construction division has 
reduced its cost per foot for in-house 
personnel and equipment by 26%. The 
company hopes to implement control 
van management at other projects. 
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Better, faster, cheaper 
Once we implemented 011 

trol van management in Dew, 
our "discrepancy lists"—which 
track field errors found by our 
quality control team—decreased 
dramatically. (See Figure 2.) 
Prior to our "launch" date in August, we 
received multiple pages of discrepancies 
per node. After August, we found that we 
had reduced discrepancies by an average of 
47.3% per node. We believe this factor 
greatly contributed to the reduced costs 
and higher efficiency levels of our person-
nel and the contracted forces in Dallas. 
The number of miles we upgraded as a 

result of this program also increased. Be-
fore the program, we maintained an aver-
age daily production of 2.1 miles. Now 
we can splice and activate a minimum of 

Figure 2: Benefits of control van 
Bonding/Grounding 

Spliced Backwards Is 
o 

Bad Levels IMM 35 
18 

Wrong Equipment IM22 

AGC-Related Problems 6 
27 

Shrink Boot BM 22 
• 9 

Mounted Wrong 111( 58 

Poor Craftsmanship 
25 

Loose Screws NI 14 
4 

MI Before CVM 0 20 40 60 80 100 120 140 
• After CVM Number of Field Errors 

management (CVM) 
120 

127 

So
ur
ce
: 
Ti
me
 W
ar
ne
r 

Ca
bl
e 

5 miles per day—an increase of 138%. 
We evaluated the requirements of our 

method from a financial aspect as well 
and found we needed to invest $4,600 
per month to furnish the van, equipment 
and manpower to operate it. On a typical 
1,200-mile-per-year project, this invest-
ment impacted our financial integrity by 
$0.0087 per foot. 
On this particular 1,200-mile project, 

we've logged 272 miles so far and discov-
ered some interesting results. 

For the first 113 miles prior to control 

van implementation, our in-house 
cost-per-foot averaged $0.363. 
Since August, when we started 
using the control van, we've de-
creased our cost-per-foot average 
to $0.257 for the remaining 159 
miles. 

With the additional costs for the van, 
we saved an average of $0.098 per foot on 
those last 159 miles—a 26% decrease in 
our costs. 
By hitting the road with our van, we've 

improved productivity, empowered our 
crews, better served the customer and 
saved money. TB 

Bob Cherry is technical supervisor and Mark 
Liggett is project manager, both for Time 
Warner Cable's construction division in Dal-
las. They can be reached at (972) 245-7662. 
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Don't Let Ground Heaving Uproot Your System 

By Elisa Modugno 

ou've engineered the perfect two-way system. Your preacti-

vation tests prove the hybrid fiber/coax (HFC) network is 

finely tuned. Then, after six months of flawless operation, 

the ever-capricious March pounces like a lion. Temperatures drop dras-

tically, and suddenly your system fails. Angry customer complaints 

flood your call center. 

What have you done wrong? Nothing, re-
ally, but your system may have fallen vic-
tim to ground heaving. As you begin your 
design cycle for this summer's new builds 
and upgrades, you need to plan to protect 

your system from this menace. 
Master of disguises, the phenomena 

generically known as ground heaving is 

one of the most enigmatic scourges that 
afflict cable networks. It is so wily, in fact, 
that many cable operators have a difficult 

time deciding whether ground heaving is 

the culprit when signal quality suddenly 

goes berserk. 
Because ground heaving can be a men-

ace in vastly disparate regions of the 
country, it often is caused by different geo-
logical and soil-related conditions. 
Ground heaving in Alaska, for example, 
will not be triggered by the same events 
that cause ground heaving in New Mexi-
co. However, the net effect is the same: 

Cables are crushed, exposed or otherwise 

rendered useless. 
But never fear; there are ways to control 

ground heaving before it ravages buried 
cables. The following tips illustrate pre-
ventive measures that you can use in spe-
cific geographic regions, as well as 
tried-and-true tactics that cable construc-
tors use in all kinds of terrestrial jobs, all 
over the world. 

Fortify your trenches 
Whether you're laying cable west of the 

Mississippi or north of the Mason-Dixon 
line, taking simple steps to create a more 
hospitable, protective trench environment 
is well worth the extra money it might re-
quire up front. 

"Once the cable is in the ground, there's 
not a lot that you can do from that per-
spective to protect it," says Jeff Michaud, 
vice president of marketing at Iron Moun-

tain, MI-based Cable Constructors. In 
Michaud's experience, which mainly has 
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involved systems located in eastern states, 
ground heaving or "frost heave" has not 

caused much concern among customers. 
"The biggest problem with buried plant 

is nearby excavation activity," Michaud 
says, adding that squirrel-chew damage is 

a close runner-up. But Michaud recog-
nizes the often covert mischief caused by 
ground heaving. 

"During the winter, you may experience 
degradation of a signal," he says. "A rock 

could have been pushed up by ground 
heave, or it could be something else." 
That's why, regardless of the cause, rein-
forcing trenches can be a cable operator's 
first line of defense. 
When backfilling a trench, start out by 

ensuring there are no rocks or sticks 
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strewn about that could be pushed up 
against the cable should the ground 
heave during a heavy frost or even when 

construction activity is going on nearby. 
Next, lay a 6-inch to 12-inch deep layer 
of sand both underneath and on top of 
the cable. This will provide a "cushion" 

of protection from debris. 
"Obviously, that's very expensive," 

Michaud says of the sand cushion tactic. 
But the extra money spent up front buy-
ing sand and hauling rocks away can 
translate into dollars saved later. 

Dig deep, avoid frost 
Frost is a major cause of ground heav-

ing. For those working in very cold cli-
mates, cable damage associated with frost 
is a serious issue that requires a lot of 
extra planning to overcome. 

The Bottom Line 
• 

Beat Ground Heaving 

Fortify trenches: Trench space is be-coming a more complicated matter. 
Whether cable is sharing life in the 
trenches with utility lines or just going 
solo, a good way to protect it from 
ground heaving is to pour between 
inches and 12 inches of sand both 
below the cable and above it. This 
cushion protects the cable from debris 
that could be pushed against it if the 
ground begins to heave. 

Dig deep to avoid frost: Whatever 
else, always lay cable below the frost 
line. Frost may or may not cause 
ground heaving, but if ground heaving 
occurs, it can tear open or crush ca-
bles. This, in turn, allows moisture to 
saturate the cable. And when that hap-
pens, a signal is sure to degrade. So 
bury deep, and bury well. 

Take conduit seriously: Conduit 
comes in many shapes and forms. 
Whether laying cable in the desert or 
across Alaska's frozen tundra, the ap-
propriate conduit can prevent having 
to go back to an area to make repairs. 
And if repairs are needed, the presence 
of conduit can prevent a mishap from 
getting worse. 
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"The frost gets pretty deep," says Scott 
Ducott, vice president of engineering at 
Time Warner Cable's Green Bay, WI, divi-
sion, which oversees about 2,800 miles of 
plant in northeastern Wisconsin. Ducott 
suggests putting standard feeder cable 24 
inches to 30 inches beneath the ground 
and putting any cable that will share a 
common trench with other utilities 30 

inches to 40 inches beneath the ground. 
Recently, protecting fiber-optic cable 

has become more of an issue for Time 
Warner, he says. 
"We are putting a significant amount of 

fiber-optic cable in the ground," says 
Ducott. This past year, the company in-
stalled between 250 and 350 route miles 
of fiber. Based on his experience, Ducott 

Now You CAN THROW Yoyo INVENTORY COSTS INTO THE CIRCULAR FILE 

Gereverging gou Want ou  of a warehouse without rtie expense and headaches of owning one. 

Machinery, manpower and warehouse space. They're big expenses. And they 

can all be dramatically reduced—if not eliminated—by utilizing the warehousing 

and distribution network of Power 37, Telephone Supply. 

We stock over 8,000 utility and communications products from all of the leading 

manufacturers. Our 16 company-owned warehouses are strategically located 

nationwide. We combine our own fleet with commercial carriers for a 

network that is 
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ELIMINATE THE NEED TO DEAL WITH MULTIPLE MANUFACTURERS 

ELIMINATE THE RISK OF OBSOLETE INVENTORY 

ELIMINATE THE EXPENSE OF WAREHOUSE SPACE 
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1•800-238-7514 

12 e r 
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2673 Yole Avenue • Memphrs TN 38112. Fox 901 320 3082 • move ptsupply corn 
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recommends putting fiber-optic cable 42 
inches beneath the ground "for protection 
(from ground heaving) as well as trying to 
get it out of everyone's way." 

Wrap it up 
Just as popular wisdom dictates that no 

one should swim across the English Chan-
nel in December without first donning a wet 
suit, industry leaders are beginning to sus-
pect that it's a little foolish to send cable to 
its final resting place without the right attire. 

"As you begin 
your design cycle for 
this summer's new 
builds and upgrades, 
you need to plan 

to protect your system 
from this menace." 

Different climates and soil conditions 
call for different types of conduit. The 
main point, from a protection standpoint, 
is to consider investing in conduit rather 
than allowing nature to take its course on 
direct-buried cables. 
A 15-year veteran of Austin, TX-based 

Prime Cable who has overseen system up-
grades in Alaska, Alex Gold is a staunch 
believer in the power of conduit. 

"You'll have moisture underground. As 
the water freezes, it causes the ground to 
separate, which causes cable conductor to 
pull apart, elongate," Gold explains. "Typ-
ically, we would have to dig it up and ef-
fect a temporary repair (until summer)." 

Because of a proliferation of such costly 
incidents, conduit has become synonymous 
with protection on jobs supervised by Gold. 
"We now install our conductors in con-

duit. It's an investment well worthwhile," 
Gold says. For the Alaskan terrain, Gold 
uses a Schedule 40 polyvinyl chloride (PVC) 
conduit. He prefers PVC over steel because 
freezing water will destroy a steel conduit if 
it gets inside. And, inevitably, water does. 

Michaud also extends a warm welcome 
to conduit as a preventive measure. Main-
taining conduit integrity is extremely 

MARCH 1999 • COMMUNICATIONS TECHNOLOGY 



LightSpeed" Terminations From The Siemon Company 

LightSpeedTm Fiber Termination 

Terminate fiber faster and 

more accurately with 

Siemon's LightSpeed-

Termination process. With 

this exceptional suite of 

Siemon fiber products you 
can complete the entire fiber termination process in less 

than two minutes! • Siemon multimode ST and SC Duplex 

connectors feature design simplicity and exacting 

tolerances, which enable easy termination and precise fiber 

alignment. • The Siemon Company automated Fiber Polisher 

(FPOL) is battery operated and performs a high-quality, 

consistent polish on two multimode connectors in just 15 

For product samples and specification 
sheets contact The Siemon Company 
at www.siemon.comereegift/ct 
or call us at 1-860-274-2523. 

CONNECTORS 
High quality connector 
components provide the 
accuracy and reliability 
needed for superior 
performance 

Your Connection to the Future 
Reader Service Number 63 

FIBER TERMINATION KIT 
Contains 27 items 
including tools and 
consumables required for 
user-friendly terminations 

LIGHTSPEED- ADHESIVE 
Saves critical installation 
time while providing 
optimum termination 
quality 

seconds! • The Siemon 

Fiber Termination Kit 

contains all the tools and 

consumables needed to 

terminate 200 ST or 

SC multimode connectors. 

And it includes LightSpeed' Fiber Optic Adhesive, a very 

user-friendly, tinted adhesive which not only speeds the 

termination process, but also increases the reliability of the 

connection via improved resistance to environmental 

extremes. Break through the time barrier and move your fiber 

termination process up to light speed with LightSpeed" 

Terminations from The Siemon Company. 

www.siemon.com/freegittict 
Watertown, Connecticut 
Phone: (860) 274-2523 

Fax: (860) 945-8503 
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important, he cautions. For avoiding frost 
damage, he recommends rolled conduit 
made from high density polyethylene 
(HDPE) instead of "stick pipe" conduit 
because rolled conduit is continuous 
rather than composed of segments. 

"In some extreme cases, people put 
steel in," Michaud notes, adding that steel 
works well to protect fiber lines that have 
been earmarked to route a lot of 911 traf-
fic—particularly if that line has to travel 
through a rocky area. "Working with steel 
is a lot more costly," he says. 

Across the mop 
In the southwestern United States, con-

duit also plays an essential role, but for 
much different reasons. Skeeter Cope, up-
grade project manager for Cable TV Arling-
ton, which is operated by Prime Cable, has 
spent most of his professional career—be-
ginning in 1966—on jobs in the Southwest. 

"The ground heaving out there comes 
in two parts," Cope says. The first is a re-
sult of the many earthquake fault zones 
scattered across the region. 

In these areas, Cope likes to install a 
soft-walled conduit, such as a DB-120, be-
cause it breaks easily in one place without 
breaking too far back and disturbing lock 
boxes on the ends. Where fault zones are 
concerned, however, the best preventive 
measure is to isolate the damage to a nar-
row area, Cope advises. 

Flash floods and earth wash are the sec-
ond part of the ground heaving problems 
Cope has faced in the Southwest. There 
are sand wash areas between rural towns 
where cable must be laid that are subject 
to frequent flash floods. 

"The best way to go through these wash 
areas is with armored jacketed cable," 
Cope says, adding that it must be buried 
36 to 48 inches deep. The armored con-
duit protects the cable, even if it should 
become exposed to the elements after a 
flash flood. "The cable is still intact," 
Cope says. "All you have to do is go re-
bury your cable." 
Whether it's frost or floods, spending 

the time and money to protect your cable 
today will help you prevent future repairs 
and expenses. TB 

Elisa Modugno is the editor of sister publica-
tion "Broadband Networking News." She can 
be reached at (301) 340-7788, ext. 2017. 
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Fiber Optics/Power Supply And 
Network Distribution Enclosure 

Cross Connect Cabinet 

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

This engineered enclosure is specifically designed 

by Moore to house fiber optic cable, standby 

  power supply equipment and the electronics 

found on digital loop architectures used to support the delivery 

of voice, data, video and information services. 

Internal support and storage components can be custom 

selected based on the specific electronics and powering designs. 

Overall dimensions vary depending on system requirements. 

1441 Sunshine Lane • Lexington, KY • 40505-2918 • Phone: 800-769-1441 
Fax: 606-299-6653 • Internet: www.mooreDP.com 
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[Training] 
By the NCTI 

Troubleshooting Hum Modulation, Part 6 

T
his month's installment is the last in a series on trou-

bleshooting hum modulation. The material is adapted from a 

lesson in NCTI's Installer Technician Course. © NCTI. 

Last installment covered measuring hum 

percentage or checking picture quality at 
the tap port and tap input port, and replac-
ing a defective tap face plate. This install-
ment finishes the troubleshooting process at 
the tap where last month's left off and then 
moves to the ground block/grounded splitter 
and house amplifier. 

Because an electrical shock hazard may 
exist when troubleshooting a hum modu-
lation problem, always carefully observe 
all appropriate safety precautions. 
• Monitoring hum percentage or picture 
quality at tap port while disconnecting 
other drop cables. To determine if one 
customer drop system is backfeeding 
the unacceptable hum modulation to 
another customer drop, reinstall the tap 
face plate (if it was removed) and con-
nect a signal level meter (SLM) or TV 
test set to the original customer's tap 
port. Monitor the hum percentage/pic-
ture quality as you disconnect each 
drop cable connected to the tap, one at 
a time (Figure 1), until the percentage 
of hum modulation is less than 2% 
(Figure 2), or until there are no hum 
bars on the TV test set. If the hum is 
still greater than 2% or if hum bars are 
visible on the TV test set when all other 
customer drop cables are disconnected 
from the tap, the problem is generated 
by the feeder system or by another 
source upstream from there. 
When disconnecting one of the drop 

cables causes the percentage of hum 
modulation to drop to 2% or less, the dis-
connected drop system is causing the 
hum modulation. That drop system may 

have a hot chassis condition, a defective 
house amp or a TV set with an internal 
problem. Whatever the cause, identify it 
and repair it. 
• Measuring hum percentage or checking 
picture quality at ground block/grounded 
splitter input. Check the picture quality 
or the hum percentage at the input to 
the ground block/grounded splitter 
when there are hum bars on all cable-
installed TV sets or excessive hum at 
the wall plate of the only cable-installed 
TV set. Measuring hum modulation or 
checking picture quality at the input to 
the ground block helps to determine if 
the abnormal hum modulation is 
caused before or after the ground block 
Picture quality can be checked by ei-
ther connecting a test drop to the input 
cable of the ground block and connect-
ing the other end of the test drop to 
the TV test set in the truck or by con-
necting the input cable to the TV test 
set at the ground block. Acceptable 
hum modulation at the input of the 

ground block/grounded splitter indi-
cates that the excessive hum is generat-
ed between the ground block/grounded 
splitter and the wall plate location. Ex-
cessive hum may be caused by poor 
grounding, bad bonding wire connec-
tions, a defective house amp, defective 
house electrical wiring or a defective 
household electrical appliance. Unac-
ceptable hum at the ground block's or 
grounded splitter's input indicates that 
the service drop, tap or feeder system 
is causing the problem. 

• Measuring hum percentage or checking 
picture quality at house amplifier. If 

there is a house amp between the out-
put of the ground block/grounded 
splitter and the input of the cable wall 
plate, measure the hum percentage or 
check the picture quality at the input 
and output of the house amp. An ac-
ceptable hum modulation reading on 
the SLM at the input to the house 
amp and an excessive reading at its 
output indicates a defective house 
amp. Replace the amp (if company-
owned) and remeasure the hum mod-
ulation. If the amp is owned by the 
customer, tell the customer that it is 
causing the problem and needs re-
placement or repair. T 

Figure I: Unacceptable hum after discon-
necting the first drop indicates one of the 
two drops still connected or feeder system 
is causing the problem 

Figure 2: Hum modulation less than 2% 
after disconnecting second drop indicates 
that drop is causing the problem 
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4 The best TDR 
just got better! 
No smoke. 

No mirrors. 
No wizardry. 

A TDR with a true sub-
nanosecond pulse width for 
superior cable fault location. 

A sub-nanosecond pulse 
width can identify small, 
often unsuspected faults 
that can be within 
inches of each other. 

Seeing is believing. 

1205C, 2 nanosecond, 128x gain 1205CX, sub-nanosecond, 60x gain 

Model 1205CX TDR 

Toll Free: (800) 688-TDRs 
Telephone: (402) 466-0933 
Fax: (402) 466-0967 
E-mail: emaileriserbond.com 
Web Site: http://vvvvvv.riserbond.com 

Riser Bond 
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Test Module 
Aimed at service providers with long 
fiber runs, GN Nettest has introduced 

a new module allowing users to test 
for end-of-fiber at 200 km to 300 km. 
The 46 dB optical module for the 

CMA4000 optical time domain reflec-
tometer (OTDR) uses very high 
dynamic range (VHDR) technology 

and maintains compatibility with 
existing CMA4000 OTDRs. According 
to the company, the module allows 
users to achieve a higher dynamic 

range while reducing the time it takes 
to perform testing on fiber of any 
length. Because VHDR reduces testing 
time, optical modules require less 
averaging time; test results are ready 
faster, and productivity is increased. 
Reader Service #311 

Power Light 
Identify networking cables without a 
tone generator or extra labeling. The 
DataLite from Jensen Tools is designed 

to locate cable. Setup time is reduced by 
injecting an electrical pulse into the 
cable and illuminating an RJ-45 module 
on the patch panel. 

The DataLite is intended for installs, 
moves, additions and changes. According 
to the company, the DataLite works with 

numerous wiring schemes and on punch-
down blocks with an RJ-45 adapter. The 
adapter lights red if the line's polarity is 
reversed and flashes green if it's correct. 
Reader Service #312 

Modulator Family 
Barco has launched a line of headend 

products for analog and digital cable sys-
tems. The products come in a vertical 
mount with modular housing. 
The line includes two modulators. Barco's 

Galaxy multistandard digital modulator 
supports OpenCable standard requirements. 
The company's Orion analog modulator 

complies with transmission standards. Both 
products combine functionality with perfor-
mance while saving rack space. 

Barco's Pyxis is a DVB/ATSC-compliant, 
single-channel Moving Pictures Experts 
Group (MPEG-2) encoder with a modular 
compact design. The Pyxis encoder was 
designed for distribution applications, suc 

as local advertisement and program inser-
tion or pay-per-view (PPV) channels in th 
cable TV headend. 

The Pyxis encoder is custom-config-
urable and upgradable as the operator's 
system grows or goes digital. 
Reader Service #307 
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XIIIPPLYING CITITING 
EDGE' l'ECHNOLOGIES 

Ktrivai EktlY 
car, mum rie arour 
800-338-9292 

• Full System Integrator 

• Complete Industry Knowledge 

• Full Service 

• 35 Years Cable Industry Experience 

• Scientific-Atlanta Authorized Stocking, 
Executive Level Distributor 

BROADBAND SYSTEMS AND SUPPLIES 

Klungness Electronic Supply 1-800-338-9292 

Visit us at our Web site at: www.ccikes.com OR 
Email: kes@ccikes.com 
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Raise your CATV Battery standards 

with Lectro. 

Lectro's advancements in battery technology are taking CATV power 

reliability to new heights! The new Lectro CPR'" powering system includes 

athoroughly rugged and reliable UPS complimented by the most techno-

logically superior stored energy device ever introduced to the CATV 

marketplace, the Lectro CPR Battery. 

The same pure lead-tin battery technology that brought 99.99% relia-

bility to traditional telecom applications is now available for broadband 

CATV networks in the form of the Lectro CPR 

Battery This is the first MSO application of this top-

of-the-line battery architecture in the United States 

and it "raises the bar" in CATV industry powering 

standards worldwide. It's so advanced, we provide 

a 5-year FULL non-prorated warranty! 

For more information, visit our vvebsite at: 

vvvvvv.exide.com/lectro.htm 
or Email lectro@email.exide.com 

1-800-551-3790 or 1-919-713-5300 

LecTro d-BTR 
A member of the BTR Group  Strategic Power Management 

1EXIDE 
ELECTRONICS 
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The New Battery Standard 
CPR batteries are an integral part of the entire Lectro CPR Powering Sj stem bringing unparalleled reliabil-

ity and reduced cost of ownership to the CATV industry. The batteries are managed by a proprietary "smart-

charging" Advanced Battery Management's' (ABM) subsystem in the UPS which also performs an automatic sys-

tem self-test every 21 days and sends out an alert warning of an impending battery problem before it becomes a 

network issue. Batteries are kept in peak condition, ensuring mavimum runtime performance and lengthening 

the lile of each battery. And longer battery life means fewer maintenance visits and a reduction in life cycle 

battery costs by more than 50 percent! 

When used in conjunction with the Lectro CPR UPS, Lectro CPR Batteries have a 5-year full warranty*, 

a first in the industry! When a weak battery is detected by the CPR UPS's automatic 21-day self-test during the 

warranty period, the defective battery, or in some cases, the entire 4-battery string, is repaired or replaced by 

Exide Electronics free of charge, including freight. 

Inside the technically advanced Lectro CPR battery is a pure lead-tin electrochemistry, thin plate technology 

and sophisticated grid material used to ensure maximum performance in the harshest environments. The high 

purity lead (99.99% pure) results in low self-discharge rates (longer shelf life), higher power densities, faster 

recharge and much less corrosion. The presence of tin creates a superior battery with higher tolerance for fre-

quent cycling without shortening its life in standby applications. Two sizes are offered - a 40 Amp-hour 

designed for ZTT/Plus cabinet retrofit applications as well as a 70 Amp-hour for new CPR installations. 

Because severe outdoor conditions create special battery requirements, CPR batteries are engineered 

specifically for the extreme temperatures often found in CATV environments. CPR batteries have a wide operat-

ing temperature range and provide excellent performance at both ends of the temperature spectrum. 

Effect Of Temperature On Capacity 

Based On 1 Hour Rate At 25 Degrees C 
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Pure LardliTin Technokrgy 

Traddronal Lead/Calcar,, CATV Standby Batter y 

Powering the Heart of your Network 

Register for a free gift from Lectro 

by visiting our vvebsite at: 

www_exide.com/lectro.htm 

Email: lectro@email_exide.com 

Phone: 1-800-551-3790 or 1-919-713-5300 

Fax: 1-919-713-5350 

*The five-year full warranty applies to new CPR systems deployed in North America. 
Outside of North America, consult your local Lectro distributor or aide Electronics 
regional sales office. 

Lectro/Exide Electronics 
Communications Systems Group 
8380 Capital Blvd 
Raleigh, NC 27616 USA 

LecTro A member of the BTR Group 

1EXIDE 
ELECTRONICS 
Strategic Power Management 
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INTERNET at: 
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SAP Generator 
Learning Industries has developed a 
new MTS-2S BTSC stereo and sec-
ondary audio program (SAP) generator. 
It provides cable systems with a means 
to transmit stereo and SAP N audio 
from one space-saving unit. 
The generator's features include 

stereo frequency response to 14.5 kHz, 

built-in stereo and SAP, dbx-licensed 

baseband, and 4.5 MHz outputs. The 

SAP generator is built into the unit, so 

setup time is reduced. The unit mounts 

easily in one standard rack space (1.75 

inches high, 19 inches wide). 

Reader Service 009 

Tempo's Voice Tagger 
is As Easy As... 
One 
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With 8 test leads and 
one simple set-up, 
Tempo's Voice 

Tagger provides clear and 
audible voice identification 
("One", "Two", "Three...) of 
up to 8 twisted pair, coax, 

electrical, or security cables. 
For larger jobs, the Voice 
Tagger Plus can be used to 
tag up to 16 cables. Both 
models have leads for warble 
tone and talk circuit, too. 
Tempo's Voice Taggers take 

the guesswork and the leg-
work out of cable identifica-
tion. For more information, 
call us at 800-642-2155. 

TEMPO fiLSEARCH 

1221 Liberty Way • Vista, CA 92083/(800) 642-2155 or (760) 598-8900 • Fax (760)598-5634 

Reader Service Number 70 

Modulator Line 
Standard Communications has added the 
860 MHz AVM860 modulator to its prod-
uct line. The AVM860 includes features 
from the TVM series and has several new 
additions, including fault-over on loss of 
video and remote network control. 
Reeder Service #308 

Return Path Improvements 
Hewlett-Packard has rolled out several 
new products for 1999. AccessCable is 
an intelligent return path monitoring 
and measurement solution for auto-
mated ingress detection and identifica-
tion. The Service Advisor Tablet 
platform contains asynchronous trans-
fer mode (ATM) test and optical carri-
er (OC) 3c/synchronous transfer 
mode-1 (STM-1) line interface mod-
ules for transmission testing of fiber 
backbones. CableBERT (bit error rate 
testing) over coax cable remains in 
beta testing. It uses the company's Ti 
Test Advisor to operate with a high-
speed, frequency agile quadrature 
phase shift keying (QPSK) cable 
modem made by RF Networks. The 
test was used to qualify a Ti signal 
and rate on coax cable for telephone 
transmission. 
Reeder Service 8310 

Connection System 
Molex Fiber Optics hasreleased its new 
OptoClipll connection system. The sys-
tem offers mechanical splice quality per-
formance with the flexibility of a 
connector package. 

Featuring push-pull operation with a 
positive locking system, it also has a 
unique system to align fibers to toler-
ances comparable to the best-perform-
ing ferrules. 
When the end plugs are in the discon-

nected position, a shutter swings into 
place to protect fiber from contamina-
tion and to provide eye protection from 
laser radiation. Designed to fit any stan-
dard mounting location, the OptoClipll 
adapter secures to the panel with screws 
or metal clips 
Reader Service #306 
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• 70 dB Range 

• 0.5 dB Resolution 

• Pre Amp 

• Peak Hold 

• Test Mode 

Introducing the RDU °  The Return Display Unit • Video and Data Outputs • 250 Mils Refresh 

The RDU is a new piece of return 
test ment. tif e rtieop e 
— the dition of the 
return network back at the HE, 
from any subscriber's home, 
amplifier, tap or fiber node. 

The RDU provides 

th, 
-tem alon with 

time 
• dBmV, 

visual display 
of the Ingress and Noise present 
across your full return spectrum. 
, 
No need for HE engineers on the 
phone with your field installers. 
The RDU provides the answers in 
• .e4s t fo _a 
The I#,D saves valuable time 
with minimal personnel training 
required to implement the syste 

Test carrier levels can be 
documented from every amplifier, 

tion,aad giervic9 call. . 
Create simple henc marks for a 
profitable, efficient two way cable 
system operation. 

ROU: patent pending 
RDU 0 1996-98, Cable Resources Inc. 
I-NAN 0 1997-98, Cable Resources Inc. 

Your Cable System 
Your Town or Trunk Fiber 10 

SPn 
4 

to 
44 

MHz 

10.5 11.5 

DU s monitors ingress and 
noise, where you designate, by 
selecting up to 200 fre es, 
from 4 to 44 M - RD 

rgy and displays 
CRI's exclusive I-NAN number. 

-NAN allows y onito 
broad spectrum or zoom in and 
track the 4 MHz of bandwidth 
around critical PC modem 

, easy 
way to describe and document the 
noise floor condition on active 
return cable systems. 
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Scheduled Peak Hold functions and „ . 
rinting Capa insures engineers 
a cians have the tools to 
operate and maintain outside plant. 

See your return system on a TV 
channel and or use the hig 
networked, data and 

'1 over your rn 
an 

onitored from a single server! 

e ve 
customer- r.• 
comp 
co 

d your off 
All real r. 

ant monitoring o 
system du • 

plete 
e feturn 

cep it Simple to Succeed. 

CABLE RESOURCES INC. 

85M Hoffman Lane 
Islandia, NY 11722 
FAX: 516-234-4436 

Call 800-537-9995 
for Sales and Information! 



VENDOR CONNECTION 

Vendor Connection is Communications Technology's re-
source for up-to-date information on the industry's lead-
ing technology suppliers. These vendors have advertised 
in this issue. Check their ads for products and services 
that will improve your cable system's reliability, efficien-
cy and capacity. 

Alpha Technologies 
3767 Alpha Way 
Bellingham, WA 98226 
(360) 647-2360; Fax (360) 671-4936 
www.alpha.com 
13aily Shewchuk 
Alpha Technologies is a world leading 
manufacturer of application specific 
powering solutions for voice, video 
and data communication systems. 
Alpha's products include: UPS's, line 
conditioners, surge suppressors, bat-
teries, and accessories. 
Reeder %rake 12 

AML Wireless Systems 
260 Saultreaux Crescent 
Winnipeg, MB R3J 3T2 
(204) 949-2400; Fax (204) 949-5458 
www.amlwireless.com 
Wendy Lenton 
info@amlwireless.com 
AML Wireless Systems provide voice, 
video and data communications in dig-
ital or analogue, in multiple frequency 
plans and two-way capabilities. 
Reeder %rake 126 

Aurora Instruments 
1777 Blue Bell Parkway W. 
Blue Bell, PA 19422 
(800) 510-6318; Fax (215) 646-6318 
www.aurora-instruments.com 
Aurorasph@aol.com 
Nellie Cabato (800) 510-6318 
We manufacture and supply a com-
plete line of fiber optic fusion splicers 
and accessories. Our splicers range 
from fully automatic, core-to-core ma-
chines to fixed V-groove. 
Reeder Suva 130 

Barco 
3240 Town Point Drive 
Kennesaw, GA 30144 
(770) 590-3600; Fax (770) 590-3610 
www.barco.com 
info.na.bcs@barco.com 
Dianne Edwards 
BARCO hardware and software im-
proves the quality and reliability of 
signal delivery BARCO CMV equip-
ment incorporates advanced capabili-

ties to remotely monitor and control 
signal distribution system-wide, maxi-
mizing up-time and subscriber satis-
faction. 
Realer Senrke 115 

Blonder Tongue Laboratories 
1 Jake Brown Road 
Old Bridge, NJ 08857 
(732) 679-4000; Fax (732) 679-4353 
www.blondertongue.com 
cpalle@blondertongue.com 
Emily Nikoo (732) 679-4000, Ext. 213 
For over 40 years, Blonder Tongue 
Laboratories, Inc. has been manufac-
turing professional quality, commercial 
cable television products. Products in-
clude: Reception, Headend, Mi-
crowave, Analog and Digital 
Distribution, Fiber Optics, Interdic-
tion, Test Equipment, Residential and 
Specialty Equipment. 
Reader Servke 127 

C-COR Electronics 
60 Decibel Road 
State College, PA 16801 
(814) 238-2461; (800) 233-2267 
Fax: (814) 238-4065 
www.c-cor.com 
Sally Thiel, Manager, Corporate Com-
munications 
C-COR offers AM fiber optics, RF am-
plifiers, network management systems, 
and more for communication net-
works worldwide. Services include 
network design, training, emergency 
repair service and a 24-hour emer-
gency hotline. C-COR is ISO 9001 
registered 
Reader Service 138 

Cable AML 
3427 W Lomita 
Torrance, CA 90505 
(310) 517-8888; Fax (310) 517-8556 
Paco Bernues 
Reeler Wake 116 

Cable Innovations 
130 Stanley Court 
Lawrenceville, GA 30245 
(800) 952-5146; Fax (770) 962-6133 

www.cableinnovations.com 
Nick Haralson 
Haralson@rightmove.com 
Cable Line, drop line, and power line 
surges suppressors. Including the 
CLPS-3009P1, DLPS-15D and PLS-
125. And new from Cable Innovations 
the UHB-2001 Universal House Box. 
Reader Service 152, 53 

Cable Prep 
A Ben Hughes Communication Prod-
ucts Company 
207 Middlesex Ave. 
Chester, CT 06412 USA 
(800) 394-4046; (860) 526-4337 
Fax (860) 526-2291 
www.cableprep.com 
deborah@cableprep.com or ca-
bleprep@aol.com 
Cable Prep designs and manufactures 
a full line of hand tolls for the broad-
band industry. New Products include 
the Pocket TerminX handtool for 
compression-type fittings. Product 
line includes the ShortCut Messenger 
Removal Tool;Strip/Core and Jacket 
Strip Tools for all major coaxial ca-
bles; CPT coaxial stripping tools for 
drop cables 6, 59, 7 and 11; Hex 
Crimp Tools and accessory items. To 
find out more information about 
Cable Prep products please call 800-
320-9350 (Marketing Office Phone) 
or write for a catalog. Our windows-
based product catalog includes full-
color photos and detailed instruction 
sheets. All products available 
through your distributor. 
Reeder Sly*, 160 

Cable Resources 
85 "M" Hoffman Lane 
Islandia, NY 11722 
(800) 537-9995; Fax (516) 234-4436 
Maura O'Riordan 
Cable Resources offers a new line of 
test equipment to maintain return net-
works in the cable TV environment. 
Simple and easy to implement, the 
RDU shows the big picture; ingress, 
noise and carrier levels for real-time 
analysis of 5-40 MHz return networks. 
Reeder Simko 171 

CableSery Electronics Ltd. 
1020 Lawrence Ave. W, Suite 201 
Toronto, Ontario, Canada M6A 1C8 
(800) 668-2033 
www.cableservcom 
inquiries@cableservcom 
Ray Hladysh 
CableSery Electronics Ltd. is the 
leader in forward and reverse path up-
grade solutions. Our patent pending 5-

40 hybrid equipped drop-in reverse 
amplifiers, along with a full range of 
CATV accessories for G.I., Phillips and 
S.A. provides cable operators cost ef-
fective alternatives to costly system re-
builds. CableSery also offers a wide 
range of new and refurbished actives 
and distribution equipment. 
Reader Service #34 

Carson Industries 
2120 Auto Centre Drive 
Glendora, CA 91740 
(909) 592-6272; Fax (909) 592-7971 
C. Dean Taylor 
Reader Service #58 

Chatsworth 
31425 Aqura Road 
West Lake Village, CA 91361 
(818) 735-6100; Fax (818) 735-6199 
Jim Dorset 
Reefer Sink. /22 

Cheetah Technologies 
2501 63rd Ave. E. 
Bradenton, FL 34203 
(941) 756-6000; Fax (941) 758-3800 
‘vww.cheetahtech.com 
Pamela Girardin (941) 756-6000, ext. 
1340 
Pamelagirardin@cheetahtech.com 
Through its internationally established 
Cheetah product line, Cheetah Tech-
nologies provides broadband status 
and performance monitoring solutions 
to world leaders in cable TV and 
telecommunications. 
Ready Sinks 176 

ComPath 
3007 Williams Drive 
Fairfax, VA 22031 
(703) 207-0500; Fax (703) 206-9616 
www.compath.com 
Robert McKee 
Compath is the industry leader in 
data-over-cable solutions providing 
cable operators with a single source 
to deliver data-over-cable services. 
Compath's "rapid response team" has 
reduced backlog in many national 
cable systems nationwide by in-
stalling over 15,000 cable modems. 
Compath also offers extensive data 
installation training. 
Redill Sinks 136 

Digicomm International 
14 Inverness Drive 
Englewood, CO 80112 
(303) 799-3444; Fax (303) 799-9366 
Rob Donziger 
Realer Sinks 1N/A 
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DX Communications 
A Division of ltochu Cable Services 
1143 W. Newport Center Drive 
Deerfield Beach, FL 33442 
(888) 293-5856; Fax (954) 427-9688 
www.ies-cable.com/dx_communica-
tions.htm 
Ken Mosca 
kmosea@ics-dx.com 
Manufacturer of quality headend 
equipment. Products include digital 
satellite receivers, IRDs, satellite re-
ceivers, agile modulators, stereo en-
coders, combiners, FM modulators, 
LNBs and accessories. 
Reader Service /17 

Exide Electronics 
8380 Capitol Blvd. 
Raleigh, NC 27616 
(919) 713-5300; Fax (919) 713-5350 
www.exide.com 
info@exide.com 
Rick Marcotte 
Exide Electronics, a BTR Co. , is a 
leader in power protection, supplying 
Strategic Power Management solutions 
to a broad range of businesses and in-
stitutions. 
Rider Unto 111/A 

FrontLine Communications 
404 W Ironwood Drive 
Salt Lake City, UT 84115 
(801) 464-1600; (800) 231-1349 
Fax (801) 464-1699 
www.frontlinecom.com 
info@frontlinecom.com 
Bill Robertson 
FrontLine provides complete EAS 
systems covering IF, Baseband and 
the only patented, proven All Chan-
nel Message system available. Af-
fordable for any size system with 
applications beyond EAS. We invite 
comparison! 
Reader Servkir /51 

Hewlett-Packard Co. 
Service Test Division 
2 Robbins Road 
Westford, MA 01880 
(978) 266-3300; Fax (978) 266-3350 
www.hp.com 
Peter Harper (978) 266-3358 
peter_harper@hp.com 
Hewlett-Packard's Service Test Divi-
sion is responsible for developing 
hand-held and light portable instru-
ments for testing the new broadband 
telephony services used in the local 
loop. 
Raeder Service /55, 59 

Hewlett-Packard Co. 
Test and Measurement Organization 
PO Box 50637 
Palo Alto, CA 94303-9511 

(800) 452-4844 x HPTV 
Fax (303) 754-4990 
hp.com/go/catv 
hpcatv@aol.com 
Hewlett-Packard Co. offers a compre-
hensive range of test equipment to 
keep your broadband system at peak 
performance—from manufacturing 
through the headend and into plant 
maintenance. 
Ruder Sinks iSS, 59 

Hukk Engineering 
3250-D Peachtree Corners Circle 
Norcross, GA 30092 
(888) 236-8948; (770) 446-6086 
Fax (770) 446-6850 
Gene Faulkner 
gene.faulkner@hukk.com 
Hukk Engineering manufactures digi-
tal test equipment for the CATV In-
dustry. This equipment gives bit error 
rates and other tests for QAM and 
QPR digital services. 
Ruder Stinks 114 

KES (Klungness Electronic Supply) 
P.O. Box 885 
101 Merritt Ave. 
Iron Mountain, MI 49801 
(800) 338-9292; (906) 774-1755 
Fax (906) 774-6117 
Greg Michaud (906) 774-6621, 
ext.276 
Distributes a full line of broad band 
products/delivers construction equip-
ment, executive level stocking distrib-
utor/complete system integrator 
specializing in interdiction, data, inter-
net integration, CATV, load manage-
ment distance learning/substation/ 
distribution management. 
Reader Service /68 

Lindsay Electronics 
50 Mary St. W. 
Lindsay, ON K9V 4S7 
(705) 324-2196; Fax (705) 324-5474 
From USA (800) 465-7046 
svww.lindsayelec.com 
sales@hq.lindsayelec.com 
David Atman 
Focused on the last mile, our revolu-
tionary new technology creates com-
munication equipment to solve system 
problems before they become sub-
scriber problems. This is achieved 
through applied ISO continuous im-
provement disciplines, innovation, and 
strict attention to details. 
Ruder Senk6135, 57 

Lode Data Corp. 
7120 E. Hampden Ave. 
Denver, CO 80224 
(303) 759-0100; Fax (303) 759-0214 
www.lodedata.com 
Mike Springer Mikes@lodedata.com 

Mary Garcia Maryg@lodedata.com 
Lode Data Corp. produces software 
used for CATV design and drafting. 
Our software's speed, power, flexi-
bility, and accuracy combine to 
create the most effective production 
design and drafting programs 
available. 
Iteder Slinks /42 

Main Line Equipment 
20917 Higgins Court 
Torrance, CA 90501 
(800) 444-2288; (310)-715 6518 
Fax 888-4-mainline (310) 715-6675 
www.mle.com 
mainline@worldnetattnet 
Mark Lipp 
Buy, sell and distribute, new, excess, 
and refurbished fiber optics, active 
electronics, converters, and passives. 
We manufacture a complete line of re-
placement pads, equalizers and plug-
ins for most major manufacturers that 
meet or exceed original factory specifi-
cation 
balder Service /44 

MEGA HERTZ 
6940 South Holly Circle, Suite 200 
Englewood, CO 80112 
(303) 5779-1717; (800) 525-8386 
Fax (303) 779-1749 
www.megahz.com 
TUGS08A@Prodigy.com 
Steve Grossman 
MEGA HERTZ represents or distrib-
utes; off air or satellite antennas; char-
acter generators; commercial insertion 
products; emergency alert systems; 
fiber Tx/Rx; stand-by generators; 
headend electronics; satellite electron-
ics; stereo processors; test equipment: 
custom traps and filters. 
baler Service 410, 13, 31, 33, 45, 46, 50, 64, 65 

Methode Electronics 
Methodc Fiber Optic Products Divi-
sion 
7444 W Wilson Ave. 
Chicago, IL 60656 
(708) 867-9600; Fax (708) 867-9621 
www.methode.com 
fopinfo@methode.com 
John Kalusa 
Methode Electronics, Inc., a global 
Co., manufactures interconnection 
products that have been used in prod-
ucts around the world. Methode pro-
duces components and devices that 
connect, convey, and control electrical 
signals and provide end-to-end light-
wave connectivity. 
Reader Sinks /39 

Moore Diversified Products 
1441 Sunshine Lane 
Lexington, KY 40505 

(606) 299-6288; Fax (606) 299-6653 
www.MooreDP.com 
mooredp.com 
Gia Phelps and Bob DeMuth 
Moore diversified Products is a manu-
facturer of metal and plastic products 
that store, organize and protect fiber 
optic and coaxial cable in outside 
plant construction. 
Ind« Simko 066 

Multilink 
580 Ternes Ave. 
Elyria, OH 44035 
(440) 366-6966; Fax (440) 366-6802 
www.multilinkinc.com/multilinkinc 
mulink@ix.netcom.com 
Steve Kaplan 
Multilink is a leading manufacturer of 
cable television supplies. Multilink 
manufactures plastic enclosures, metal 
enclosures, and splice closures as well 
as fiber optic, and telecommunications 
products. 
Rader Sink, 1177 

PCI Technologies 
20-520 Westney Road S. 
Ajax, ON LIS 6W6 
(800) 565-7488; Fax (905) 427-1964 
www.peitech.org 
sales@pcitech.org 
Erin Kusluski (800) 565-7488, 
ext. 234 
Designs/manufactures innovative 
products for the telecommunications 
industry with the best price-to-perfor-
mance ratio available. 13andpass, 
Channel Deletion, and Diplex Filters, 
Test Equipment, Traps, custom de-
signed filters, Accessories, and Split-
ting/Combining Networks. 
Reader Service 448 

P01-Electronics 
for Telecommunications 
6353 W. Rogers Circle #6 
Boca Raton, FL 33487 
(561) 998-0600; Fax (561) 998-0608 
wwwpdi-eft.com 
PDI.Electronies@worldnet.att.net 
Johathan Edelman (561) 998-0600 
PD1 manufacturers and distributes 
every product that any type of cable 
system may need. From high tech 
headend products to passives and 
tools, PDI has it all. 
Realer Sinks /8 

Philips Broadband Networks 
64 Perimeter Center E. 
Atlanta, GA 30346 
(800) 448-5171; (770) 821-2400 
Fax (770) 821-2700 
fflvw.be.philips.com/pbn 
webreply@pbn-us.be.philips.com 
Philips Broadband Networks is a lead-
ing international supplier of hybrid 
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fiber-coaxial (HFC) networks and ad-
vanced systems that enable these net-
works to deliver the latest interactive 
services. 
Reader Service 025 

Pico Macom 
12500 Foothill Blvd. 

Lakeview Terrace, CA 91342 

800-421-6511; (818) 897-0028 
Fax (818) 834-7197 

Dan Ward 

Pico Macom offers a full line of qual-
ity headend components including 

satellite receivers, agile modulators 
and demodulators, signal processors, 

amplifiers, and completely assembled 
headends. Pico also manufactures the 

complete line of Tru-Spec 1GHz drop 
and installation passives, splitters, 

couplers, switches and connectors 
for CATV/MMDS/SMATV and DBS 

installation. 
Reader Sank, 040 

Power and Telephone Supply Co. 
2673 Yale Ave. 

Memphis, TN 38112 
(901) 320-3080; Fax (901) 320-3082 

www.ptsupply.com 

Mary Bowen 

Provides material distribution services 

to the communications, network, and 
CATV industries. Full-line stocking of 

cable, fiber optics, hardware tools, and 
CATV industries. 
Reeder Sonke /62 

Quality RF Services 
850 Parkway St. 
Jupiter, FL 33477 

(800) 327-9767; Fax (561) 744-4618 

www.qrf.com 
sales@qrf.com 

Jerry K. Thorne 

Quality RF Services manufactures RF 
amplifiers and equalizers for band-

width upgrades of CATV systems, 

laser drivers and isolation amplifiers 
for the Headend, high-quality ampli-

fiers for the MDU, hotel/motel indus-

try and the home. CATV repair service 
is our specialty. 
Reader Service 069 

Radiant Communications 
5001 Hadley Road 

P.O. Box 867 

South Plainfield, NJ 07080 
(800) 969-3427; Fax(908) 757-8666 

www.radiantcommunications.com 
Radiant3@ix.netcom.com 

Jenny Hom (908) 757-7444 
Manufacturer of fiber optic distance 

learning systems, baseband and 

broadband video/audio/data trans-
mission systems, and high quality 

fiber optic components such as cou-
plers, attenuators, adaptors, connec-

tors and assemblies. 
Reeder Service 04 

RELTEC 
6221 N. O'Connor Blvd., Suite 105 

Irving, TX 75039 
(972) 501-3432; Fax (800) 800-1280 
www.relteccorp.com 

Mark Wise (972) 501-3248 
RELTEC is a leader in the design, 

manufacture and sale of a broad range 

of telecommunications systems, prod-

ucts and services to wireline and wire-
less service providers and OEMs 

around the globe in three categories: 
Access Systems, Integrated Wireless 

Solutions and Network Components 
and Services. RELTEC operates manu-
facturing plants in North America, Eu-

rope, Asia/Pacific and Latin America 
with over 5,250 employees worldwide. 
Reader Service /24 

Riser-Bond Instruments 
5101 N. 57th St. 
Lincoln, NE 68507 

(800) 688-8377; Fax (402) 466-0967 
WWW. rise r bo nd com 
John Rasmus (402) 466-0933 

jrasmus@riserbond.com 

Riser-Bond Instruments is a leader in 
manufacturing TDRs with unique and 

exclusive features to quickly and easily 
locate and identify faults and conditions 
in any metallic two conductor cable. 
Relater Service 067 

Samsung Telecommunications 
America 
99 W. Tasman Drive 

San Jose, CA 95134 

(408) 544-5505; Fax (408) 544-5462 
Lisa Quintaro 
Reader Service 412 

Scientific-Atlanta 
4261 Communications Drive 
Box 6850 

Norcross, GA 30091-6850 

(800) 433-6222; Fax (770) 236-7770 

www.sciatl.com 

Uwe Trode 
Scientific-Atlanta is a leading suppli-

er of broadband communications 

systems, satellite-based video voice 
and data communications networks 
and worldwide customer service and 

support. 
Reader Service *I 

The Siemon Co. 
76 Westbury Park Road 
Watertown, CT 06795 

(860) 274-2523; Fax (860) 945-4225 

www.siemon.com 

Katherine }tarter (860) 945-4380 

The Siemon Co. is a world-class 

manufacturer of telecommunications 
cabling systems. The Siemon Ca-
bling Systems provides standards-

based structured cabling for voice, 

data, and image technologies. High 
performance products for UTP, ScTP, 
optical fiber and coaxial cabling, 

combined with a global network of 
certified installers, enable The 

Siemon Cabling System to support 
both current and emerging network-

ing applications including TP-PMD, 

100BASE-T, Gigabit Ethernet, and 

155Mb/s and 622Mb/s ATM. ISO 
9001 and 9002 certified. 
Reader Service 063 

Silicon Valley Communications 
3515 Monroe St. 

Santa Clara, CA 95051 

(408) 247-3800; Fax (408) 247-8689 
www.svci.com 

sales@svci.com 
Ed Feghali 

Silicon Valley Communications offers 
the most comprehensive line of optical 
transmission products including 1310 

and 1550 nm transmitters, high per-

formance optical amplifiers, 

indoor/outdoors receivers, and Net-

work Management System. 
Reader Service *20 

SkyConnect 
1172 Century Drive, Suite 200 

Louisville, CO 80027 

(303) 218-9100; Fax (303) 218-9112 
www.skyconnect.com 

Ron Barracks (303) 218-9100 
rbarracks@skyconnect.com 

SkyConnect meets the demands of the 
growing cable advertising industry by 

delivering the most complete digital 

advertising insertion solutions avail-
able. SkyConnect's product line is 

based on Digital Equipment Corp.'s 

64-bit Alpha+ server. 
Reeder Sink, /19 

Standard Communications Corp. 
P.O. Box 92151 

Los Angeles, CA 90009-2151 
(310) 532-5300; Fax (310) 532-7647 

www.standard@standardcomm.com 
Shirley Hooper 

shooper@ibm.net 

Standard Communications Corp. is a 

global manufacturer of complete 
cable system solutions offering ana-
log and digital satellite receivers, fre-

quency agile modulators. BTSC 
generators, and the STRATUM Mod-

ulation System. 
Reader Sanrke /6 

Stanford Telecom 
480 Java Drive 

Sunnyvale, CA 94089 

(408) 745-2685; Fax (408) 541-9030 
www.stanfordtelecom.com 
William Patton 
Bill.Patton@stelhq.com 

Stanford Telecom produces modula-
tor and demodulator AS1CS and as-
semblies for transmission and 

reception of return path data in HFC 
systems. Included is a subscriber 

modem modulator/demodulator in 
HFC systems. Included is a sub-

scriber modem modulator/demodula-
tor on one chip. 
Rieder Sinks /43 

Telecrafter Products 
12687 W Cedar 
Lakewood, CO 80228 
(800) 257-2448; Fax (303) 986-1042 

mail@dropsupplies.com 

Ronnie Cox and Jim Marzano 

Supplier of drop installation products 
for CATV, DBS, and wireless operators, 
including drop cable fastening prod-

ucts for single or dual cable, cable 

identification markers, residential en-
closures, and more. 
Reeder Servia /4, 7 

Tele Wire Supply 
94 Inverness Terrace E. 

Englewood, CO 80112 
(1) 88-TELEW1RE; 

Fax (303) 643-5797 
www.telewiresupply.com 

Mark Howard 

Tele Wire Supply, a division of ANTEC 

Corp., is a leading international sup-
plier of products needed to build and 

service a broadband communications 
network 
Reader Service *5 

Tempo Research Corp. 
1221 Liberty Way 

Vista, CA 92083 
(800) 642-2155; 
Fax (760) 598-5634 

www.temporesearch.com 

Lucia Morales, (760) 598-8900, 
Ext. 243 
Manufacturers of outside plant test 

equipment for maintenance, instal-
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lation and repair technicians, in-

cluding TDRs and Coax Tracer 

Systems. 
Resler Service 170 

Terayon Communication Systems 
2952 Bunker Hill Lane 
Santa Clara, CA 95054 

(408) 727-4400; Fax (408) 727-6205 
www.terayon.com 

John Hamburger 

Terayon's S-CDMA-based cable 
modem systems deliver fast and 

cost-effective two-way data services 

over any cable plant. Their ad-

vanced QoS capability supports 
both business and residential data 
services. 
Reader Service #3 

Iii Industries 
1385 Akron St. 
Copiague, NY 11726 

(516) 789-5000; Fax (516) 789-5063 
WWW. tii-industries.com 
C. J. Meyerhoefer (516) 789-5000, 

ext. 419 
Tu is a manufacturer of lightning and 

surge protection products for the 

CATV, telecom, data, AC, and wireless 

industries. 
Roder Urdu 1149 

Trilithic 
9202 E. 33rd St. 
Indianapolis, IN 46236 

(800) 344-2412; Fax (317) 895-3613 
www.trilith.com 

Bob Jackson (317) 895-3600, ext. 152 
bjackson@trilithic.com 
Trilithic designs and manufacturers: 

Portable HFC test equipment; 
ingress monitoring systems; EAS 

compliance systems; RF and mi-
crowave components. 
Reader Wyk@ 1211, 41 

Tulsat 
1605 E. Iola 
Broken Arrow, OK 74012 

(800) 331-5997; Fax (918) 251-1138 
Mark Schumacher and David Chymiak 

Tulsat is stocking distributor for 

Blonder Tongue, Drake and Califor-
nia Amplifier. 70,000 Square feet of 

complete repair facility and ware-

housing. Refurbished headend and 

line equipment, taps, traps, pin con-

nectors and cable. 
Reeder Service 023, 72 

Videotek 
243 Shoemaker Road 
Pottstown, PA 19464 

(800) 800-5719; (610) 327-2292 

Fax (610) 327-9295 
Ellen Rainey 

Located in Pottstown, Pennsylvania, 
Videotek, Inc., is a leading manu-
facturer of test and measurement 

equipment, video demodulators, 

routing and production switchers, 
color correctors and processors, and 

related equipment for the profes-
sional video and television broad-

cast markets. Videotek is committed 
to Zero Defects and is ISO-9001 
certified. 
Reeder Sinke /29 

Viewsonics 
6454 E. Rogers Circle 

Boca Raton, FL 33487 

(561) 998-9594; 
Fax (561) 998-3712 
www.viewsonics.com 

media@viewsonics.com 

Peter Chunka 

Designer and manufacturer of more 
than 200 products for the CATV 

and MMDS industries for over 23 

years. 
Reeder Wyk, 037 

Wovetek Corp. 
5808 Churchman Bypass 
Indianapolis, IN 46203 

(317) 788-9351; 
Fax (317) 782-4607 

www.wavetek.com 
Gary Culbertson 

One of the top ten test measure-
ment companies in the world, 

Wavetek Corp. designs, manufac-

tures and markets worldwide a 
broad line of electronic test and 

measurement instruments for the 
cable television, telecommunica-

tions, wireless communications, 
radio, video, LAN, ATE and metrol-
ogy markets. As the world leader in 
CATV test, Wavetek offers signal 

level, analysis, leakage and home 
wiring meters, sweep systems, head-

end monitoring, and bench sweep 

equipment. 
kider Service /11, M 

Communications 
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; 11ales Presentations •Conference Material 

Customized article reprints from current and past issues of Communications Technology. 

Magazine Article Reprints 

•Direct Mail Promotions 

For more information call our reprint department 
at 301.340.7788 Laurie Chilek ext. 2502. 
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2 Alpha Technologies  5 
26 AML Wireless  34 
5 ANTEC TeleWire Supply 9 
30 Aurora Instruments 40 
27 Blonder Tongue 35 
38 C-Cor Electronics, Inc  51 
16 Cable AML  22 
52, 53 Cable Innovations   72, 73 
60 Cable Prep 84 
71 Cable Resources 95 
34 CableSery  43 
21 CableTek 28 
58 Carson Industries   81 
22 Chatsworth Products 29 
76 Cheetah Technologies   119 
36 Compath 48 
17 DX Communications  23 
- Exide  Insert 
51 Frontline Communications   71 
55, 59 Hewlett Packard  79, 83 
9 Holland Electronics  14 
14 HUKK Engineering  19 
68 Klungness Electronic Supply 92 
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56 Line Ward 80 
42 Lode Data  60 
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44 Mainline Equipment  63 
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39 Methode Electronics  53 
73 Molex Fiber Optic  115 
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77 Multilink  120 

8 Passive Devices   13 
48 PCI Technologies   66-67 
15, 25 Philips Broadband Networks  21, 33 
62 Power & Telephone Supply 86 
69 Quality RF Services 93 
54 Radiant Communications   74 
24 RELTEC  32 
47 Rifocs Corporation  65 
67 Riser Bond Instruments 91 
12 Samsung 17 
1 Scientific Atlanta  2 

SCTE  100, 116 
SCTE   108-114 

40 Sencore  55 
63 Siemon Company  87 
20 Silicon Valley Communications  27 
19 SkyConnect 25 
6 Standard Communications   11 
43 Stanford Telecommunications   61 
4, 7 Telecrafter Products 8, 12 
70 Tempo Research 94 
3 Terayon Communication Systems 7 
49 Tii Industries 69 
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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. 

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

Name 

Address 

Phone (  )  

SCTE 
FAX ( ) 

The Society of Cable Telecommunications Engineers 
"Training, Certification, Standards" 

Mail to: 
SCTE 
140 Philips Rd., Exton, PA 19341-1318 
OR FAX TO: (610) 363-5898 

100 MARCH 1999 • COMMUNICATIONS TECHNOLOGY 



To request and receive product and service information fast with LEADnet. log onto the 

unications Internet to www.leadnet.com. enter code AXCT. and you'll head for the Communications 
echnology Technology link with further instructions. It's that simple. 

March 1999 Issue 

Circle Numbers for Free Information 
Please answer all questions, sign and date the card. 

Incomplete forms CANNOT be processed. 

To receive a free subscription to Communications Technology please sign below. 

Signature  
(Signature and dare required by US Postai Serve/el 

Phone 

E-mail Address 

 Fax 

Date 

Please Print: 

Name   

Company 

Address 

City 

ZIP/Postal Code   Country 

A Are you a member of the SCIE Society of 
Cable Telecommunications Engineers)? 
J 01 ves J 02 no 

13 Please check the category that best 
describes your lirm's primary business 
Icheck Only One): 

Cable TV Systems Operations 
-I 03 independent Cade TV Syst 
J 04 SISO itwo cr more Cable TV Systems. 

-I 05 Cable TV Contractor 
-I 06 Cable TV Program Network 
J 07 566*100.095 Operate 
-I 08 MUDS STV or LPTV Operate 
J 09 Microwave 
-I 10 Telecommunications Came 
J 11 Eleenc Ihrkty 
J 12 Saleikte Manufacturer 
J 13 Saleane Detributor Dealer 
J 14 Fiber Optic Manulacture 
J 15 Data Network 
J t6 Cornmemal TV Broadcaster 

t7 Cable ry Component Manutacturer 
-I 18 Cab* TV investor 
_I 19 Financial Institution. Broirer.Consultant 
-I 20 Law Fen and Gov 1 a.genzies 
J 21 Program Producers or Dentanes and 

Syndicators 
J 22 Adverhen2 Agencies 
J 23 Edeatsmai TV Steels Schools and Leeks 
J 24 `tnet yearn sce44, 

Title 

State/Province 

C. Please check the category that best 
describes your job title: 
J 25 Contorate Management iCherman Owner 

President Partner Execut..e Senior Vve 
President T•easure, 

J 26 Management 1Vice President General 
Manager System Manager and Director! 

J 27 Programen6g IVue Pendent [Wee" 
Manage Producer, 

J 28 Engneenng Management (Vice Presdent 
Deese. Waage 

J 29 Engineer 
J 30 Technician ITechncal Deem. Manager. 

Supervisor Tecnnciani 
J 31 meatier Onstaletton Defeat. Manager. 

Supervise. installer, 
J 32 Sales (Yu Prose:lent. Director. Manager 

Sales Representatwe) 
J 33 Marketing IMarketing Vce Prevent Director 

Manager) 
J 34 Other 1pieaSe speetyl 

O. In the neat 12 months, what cable equip-
ment do you plan to buy? 
J 35 Ampirkers 
J 36 Antennas 
J 37 CATV Passive Equçn.nt moluOmg Cease 

Cable 
J 38 Cable Toots 
J 39 CAD Seem klaD0419 

97 

98 

96 
loo 
101 

102 
103 

104 

105 

106 

107 

106 

119 
120 

J 40 Commerce InsertenCnarscser Generate 
J 41 Compressesthgeal Erse 
J 42 Compute Ermexnent 
J 43 CœnectorsSolelers 
J au Fleet Management 
J 45 Headed Equenenl 
-I 46 Tranernapon/Swedung Eoupment 
J 47 Networking Equipment 
J 48 Vaultsffleclestals 
J 49 MMOS Transmute, Etaatenant 
J 50 Mereave Equoment 
J 51 Recegven and Modulalors 
J 52 Cab* Modems 
J 53 Subscrtanbanessabie Security Equoment 

Conveners/Remotes 
J 54 TelephonwPCS Equipment 
J 55 Pte.& Supple (Batieres eV 
J 56 Mdeo Severs 

E. What is your annual cable equipment 
expenditure? 
J 57 up to S50 000 
J 58 150001 to $100,000 
J 59 8100.031 to $250.000 
J 60 over 5250 000 

F. In the nest 12 months, what fiber-optic 
equipment do you plan to buy? 
J 61 Freer-Optic Anxieties 
-I 62 Fiber-00c Connectors 
J 63 Feher-Opac CotealervISPIers 
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lo 
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J 75 Cable Fault Locators 
-1 78 Fa« OPlas Tea Equenem 
J 77 Lean, Catiletan 
J 78 OTDRs 
J 79 Power Mean 
J BO Seal Ir.* Meters 
J 81 Spectrum APaly7es 
J 82 SlatusMoneonng 
J 83 Tritts 

I. What is your annual cable test and meo. 
turement equipment expendllure , 
J 84 up to 150003 
J 85 S50 COI f05100000 
J 86 1100001 to 5250.000 
-I 87 over $250,000 
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307 

308 
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J. In the next 12 months, what cattle services 
do you plan to buy? 
J 88 Contracting Servces (Constructioninstallanoni 
J 89 Reiser Sevces 
J 90 T eemcai Sen.'s. Ong Design 

K. What is your annual cable services 

121 
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130 
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133 
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64 '6.600,6 Spinners 
J 65 Fiber0pte TransnonecReceve-
J 66 Fber•Optc Paideonfergtads 
J 67 Fier-0180 Compments 
J 68 Fier-Open Cable 
J 69 Fiter-Optic Closures .5 CI, • 

G. What is your annual fiber-optic equip-
ment expenditure , expenditure? 
J 70 up to 550 Y). J91 .1, lo 550.000 
-I 71 $50.001 to sirocco .J 92 650.00110 $100.000 
J 72 $100.001 to 5250000 J 93 $100901 to S250,003 
J 73 Doer S250 000 J 94 ove 5250 me 
H In the next 12 months. what cable test 8 L. Do you plan 10 rebin)CI:upprade your system in 
measurement equipment do you plan lo buy7 J 95 r yea, 

J 96 more ma, 2 .ears 

M. How many miles of plant are you 
upgrading/ rebuilding? 
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J 96 11.30 evies 
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Cable Telecommunications Engineers)? 
J 0, ,es - 
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describes your firm s primary business 
(check only one): 

Cable TV Spume Operations 
J 03 moepensent Gee TV Sys, 
J 04 uSOileorenroeeCaslolV Systems) 

J 05 Cable TV *reactor 
J 06 Cable TV Program Newel, 
J 07 SMA7v or 06509mm/a 
J 08 WADS Sri LPTV Operate 
J 09 Microwave 
J 10 Telecoornuncabons Carnet 
J fi Eieenc Ubitty 
J 12 Saimaa Manufacturer 

13 Satiate DaMbulortieber 
J 14 Fber Oahe Manulacturer 
J 15 Data Reline 
J 16 Correlates' TV Broadcaster 
J 17 Cabal, TV Cenponent eSemiacture 
J 18 Cable TV Investor 
J 19 Finantallnsinutain &ear Consurant 
J 20 Law Fern and Goo Agenees 
J 21 Preprarn Producers or Distributors and 

Syndicates 
J 22 Adveneing Ageroes 
J 23 Eclucabocal TV Statens Schools and Lreenes 
J 24 Deer 1ploaSe SPec*/ 

Country 

Fax 

Title 

State/Province   

C. Please check the category that best 
describes your job tille: 
J 25 Corporate Management (Channen. Owner. 

Presdent Panne Execute/8(Sone Yoe 
Prestdent. Treasure 

J 26 Management (Vice Preendent, General 
Manage System Me18901 and Drector) 

J 27 Prograrrenen ¡Vice President Deese 
Manager %exert 

J 28 Entanermg Management ¡Vce Presides 
Director. Managell 

J 29 Engineer 
J 30 Tectmean Crechnem Preen/ Manager 

Stakeenor Technician, 
J 31 Instate iinsmeation Deator Manager 

Swanned Installer, 
J 32 Saws Vice Prescient Drector Manager 

Saks Representaltve, 
J 33 Marketing Marken; VIce Presdent >odor 

Manage 
J 34 Other Taease spec•tv, 

0 In the nest 12 months, what cable equip-
mens do you plan lo buy? 

35 knpli1/ers 
36 Aniennes 

J 37 CAN Pasarse EguiPmentincltern Cnsai 
Cable 

J 38 Cable Toes 
J 39 CAD Software Maw.; 
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J 41 Comp...awn/39W Elan 
J 42 Computer Equesent 
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J 46 TranismastoormarJungEoaprnent 
J 47 Rowena Equipment 
J 48 vaults/Pedestals 
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J 50 Microwave Equipment 
J 51 Rearms and Modulators 
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J 56 Video Seers 

E. What is your annual cable equipment 
expenditure? 
J 57 up to 850 (03 
J 58 150001MP% 000 
J 59 S10000110 5250000 
J 60 over 5250 000 
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J 61 %et-Optic 44791Mers 
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J 78 OTORs 
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J 80 Signal Lee Metes 
J 81 Spectrum Analyzers 
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_I 83 7C/4Is 
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K. What is your annual cable services 
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J 91 up fo mow 
J 92 $50 001 to 1100.003 

93 S100.00110 $250.030 
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WANTED! Experienced, long term 
employees in CA Underground, 
MDU Crew, CLI, Survey & Design 

800-559-7282 

fax 818-993-4343 www.multicabletv.com 

tesinc 
Engineering and 
Technical Services 

6523 N. Black Canyon High 
Suite 200 

Phoenix, Arizona 85015 
(602) 242-8110 

FAX (602) 242-8227 
resume@tesinc-inc.corn 

CATV IMMEDIATE OPENINGS 

RF ENG's 

LODE DATA/FOCUS 

MOO INSTALLERS 

INSPECTORS 
AERIAL UG 

MDU 

TRUCK & TOOLS 
DRAFTERS TECHNICIANS 

AUTOCAD/MICROSTATION 

CATS & TELEPHONE 

HEAD END 

SWEEP FCC PROOF 

SEI,NICE 

An Equal Opportunity Employer 

Call Richard: 1-800-800-7 82.11aMe-.8± _7 .di 

peter 

Froehlich & Co. 
executive search 

SCTE Sustaining 
Member 

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

email: pfsearch@flash.net 
web: http://www.flash.net/-pfsearch 

All levels of 
Technical Positions - 
Corporate to Hourly. 

Operators and 
Manufacturers 

Call or Write. Fees Paid. 

WANTEI)!! 
Companies to bury siamese drops in conduit 

for Cox Communications 

Hampton Roads, VA 

Call Paula Theis 

757-222-6557 

CABLE SEARCH 
ASSOCIATES 
Professional Search & Placement 

Engineering 
Management 
Technicians 
Sales 
Marketing 
Construction 

FEES 

Call or Write: 
Wick Kirby 
PO Box 2347 
Naperville, IL 60567 

630-369-2620 
630-369-0126 fax 

PAID 

Enhance 

your ad with 

For more information 
please call 

Nicole Bovre 
at 1-800-325-0156, x33 

WHITE MOUNTAIN 

fiber optics 

CDP4STRUCYSON CORP 

A leader in the Telecommunications industry. based in Epsom, New Hampshire. 

W.M.C.C. currently has major construction and maintenance projects throughout the U.S. With 
enormous growth we have experienced over the past year. we continue looking for dedicated, hard 
\)orking individuals for various projects throughout the U.S. 
With offices located in: 

Orlando, FL Charlotte, NC New England Region 
(888) 877-8709 (704) 708-5124 (800) 233-7351) 

Experienced Supervisors. Foremen. Linepersons, Splicers and Sub-Contractors call the number 
nearest you for more information. 
W.M.C.C. offers competitive benefits and compensation. 

Since 1975 Leader in the Placement of Cable TV Professionals 

JOBS GALORE!! 
Technical • Sales & Marketing • General Management 

du JON YOUNG .te ASSOCIATES 
M Holland Creek • 1424 Clear Lake Rd. • Weatherford, TX 76086 

Call 817-599-7623 • FAX 817-599-4483 • E-Mail joung(re staffing.net 

With 0-Classifieds you hit 

the mark every time! 

We connect you with the 

buyers of cable system 

equipment & hardware 

Call Nicole Bo), re 

at 1-800-325-0156, 

extension 33 for your 

Classified Advertising 

Performance Built Our Company 

Specializing In Rebuilds and 

Fiber Optic Installation. 

Splicing & Sweep 

Cable Construction, Inc. 

PERMANENT POSITIONS AVAILABLE! 

NATIONWIDE 

• Line Foremen • Subcontractors 
• Construction Supervisors 

Harold Bigham 
800-441-0780, Fax 850-932-1755 Gulf Breeze, FL 32562 

P.O Box 903 

Let Communications Technology CONNECT YOU 
With The Buyers of Cable System Equipment gz Hardware! 

Call Nicole Bovre at 1-800-325-0156, extension 33 
for your Classified Advertising 
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CAREER OPPORTUNITIES 

Manufacturing Engineer 
Continued growth has created the demand for a 

Managing Engineer with RF design and test experience 
in our South Florida manufacturing facility. An excellent 

opportunity for an engineer with design experience in 
CATV products. Preference will be given to candidates 
with proven industry knowledge. Offering a competitive 

salary and benefit package, contact our HR department 
by mail or fax: 

ri=cE «-vvsonicainc. 
6454 E. Rogers Circle, Boca Raton, Fl 33487 

Fax: 1-561-998-3712 EOE 

GET READY FOR RESULTS...FAST!! WITH 

COMMUNICATIONS TECHNOLOGY 

CLASSIFIEDS. 

CALL NICOLE BOVRE AT 303-839-1565 extension 33 
303-839-1564 fax 

ce BUSINESS DIRECTORY 

CABLE CONSTRUCTORS, INC. 
COMPLETE TURNKEY CONSTRUCTION 1-800-338-9299 

• Coaxial and Fiber • Material Supply 
• Mapping and Design • Emergency Fiber Restoration 
• Member SCTE • System Sweep 
• Splicing and Activation • Proof of Performance 
• Fusion Splicing • Turnkey Headend 
• Aerial, Underground & • Complete Turnkey Project 
Fiber Construction Management 

qua ty service performed on a timely basis 

E-MAIL cci@cableconstructors.com • http://www.cableconstructors.com 

Career Opportunities available. Call 800-338-9299 ext. 199 

WE BUY & SELL 
SURPLUS NEW & USED 

Connectors, Taps, 
Headend, Line Gear, Misc. 

TM BROKERS 
457162 Highway 95 • Cocolalla, ID 83813 

Tel: (208) 683-2797 or (208) 683-2019 
Fax: (208) 683-2374 

SEE INVENTORY ON HOME PAGE 

EMAIL: moorst@comtch.lea.com 
HOME PAGE: http://www.ea.com/-moorst 

We Accept M/C or Visa 

E au m in um £11,4 WE BUY 

INTERNATIONAL EQUIPMENT 

AND SELL 
QUALITY 
CATV 

BROADBAND 
Ulltb 

LINE AMPLIFIERS, TAPS. CONNECTORS 
CONVERTERS - ALL TYPES AND MAKES 

HEADEND EQUIPMENT 
ESA • F760) 631-2324 • Fax (760) 631-1184 

CT 
JL • • • 

...the one 
to read 

SUBSCRIBING TO 
COMMUNICATIONS TECHNOLOGY 

e Send an email to CT.SUBS@REPLY.NET 
A subscription form will be sent to you via email. 
Fill out and email back. 

CI Call (800) 777-5006. 
Speak to one of our customer service representatives. 
who will take all your information over the phone. 

0 Mall your request to: 
Communications Technology Magazine 
1201 Seven Locks Road 
Potomac, MD 20854 
Attention: Circulation Department—New Subscriptions 

FOR CHANGES OF APP„RESS 41 
0 Send a fax to (847) 291-4816. 

Please include a copy of the mailing label and the 
corrected address. 

0 Call (800) 777-5006. 
Speak to one of our customer service representatives, 
who will take all your information over the phone. 

l(1) Mail your request to: 
Communications Technology Magazine 
1201 Seven Locks Road 
Potomac, MD 20854 
Attention: Circulation Depart ment —Address Corrections 

WE THANK YOU FOR YOUR INTEREST 
IN COMMUNICATIONS TECHNOLOGY 
AND HOPE TO CONTINUE SERVING YOU 
IN THE FUTURE. 

ADAMS G "de BAL 
COMMUNÁCATMNS 
We buy and sell excess cable equipment! 

We provide quality service! 

(800) 451-1762 - (913) 764-7280 (913) 764-0540 fax 

www.adamsglobal.corn 
email: madams@adamsglobal.com 

FIBERDYNE LABS, INC. 127 Business Park Drive 

Frankfort, New York 13340 • (315) 895-8470 • Fax: (315) 895-8436 

ftt)er optiC 

PtOdUCtS 

it Intl Distributors Wanted!!!  111=11 

serv‘ces www.fiberdyne.com 

  • 

rndustry 
Service 
Since 
1966 

_Ai( ROCKY MOUNTAIN 
JUMPER CABLES 
P.O. Box 9707 • Helena. MT. 59604 

Custom Made 
Jumper Assemblies 

All Brands Fittings/Cable 
• F Male • FiG - 59 
• F Female • RG - 56 
• BNC • RG • 11 
• 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 j 

• 

MARCH 1999 • COMMUNICATIONS TECHNOLOGY 



1-800-Jumpers 

Gilbert 
PPC 
T&B 
Off Shore 

EDJ 

David Sylvestre 

860-953-924() 

COMM UNICATIONS INC. 

WIRELESS SERVICE 
Internet Installation 

Area EvaIs 
Data Base Information 
Wireless Installs/Roof & Trees 
MDU Prewire/Postwire 
65' Tower Trucks for Site Surveys 

CUSTOM MADE CABLE ASSEMBLIES INCLUDING: 
F to F, N to N, BNC, RCA, F-81 

RG-56 
RG-59 
RG-11 
RG-213 
RG-214 

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

21615 N. 27th Avenue - Phoenix, AZ. 85027 USA 

Comm/Scope 
Belden 
Times 

QUABBIN 

ChL,,Ipiiite  a ble 4.?_.jg Meer-Loll le% tine, 
www . qu. tilveal4e. CUM go, 

Ism 

T el: (954) 978-8845 Fax: (954) 978-8831 

Worldwide nktributor 
(800) 978-8845 

/MCI (Mk Wee nedlild'ild I tile I 4/4 VII /I Alai el 1 

CAD 

DRAFTING 
SERVICES,INC 

• Base Mapping 
• Strand Mapping 
• Digitizing Services 

Charles Wright 
(815) 698-2564 
Rt. 116 & 1-57, Central Plaza 
Ashkum, IL 60911 
cds@ dlogue.net 

• As-Built Mapping 
• System Design 
• System Walkout 

Specializing in high volume precision drafting. 
"Quality service for all your 

cable drafting and design needs." 

Call for literature. 

Ininap RrviTTISTITITommunication=logi 
Call Nicole@303-839-1565 ext 33 

R I t F'® Tell 
Ë'iTC1cisuire 

8-xe32 x-18 
'Doors open 011 

both sidej, 
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VIDEOCIPHER WEDGES 
Good Used White Label $125 
Plus Units $200 & RS $250 

ALL guaranteed, 
quantity discounts available 

REPAIRS from $50 
DJC 570-868-3346 

REVERSE PATH 
TEST OSCILLATOR 
20 MHZ QUARTZ STABLE. 50 
DBMV OUTPUT. RUBBERIZED 
RUGGED UNIT. TOUGH. LED IND. 
FOR "ON". PUSHBUTTON SW IN 
REAR. JUST PLUG IT IN, SEND 
SIGNAL UPSTREAM. OPERATES 
MONTHS ON 2 D CELLS. FAST. 
EASY. $95. ALAUN ELECT. 
TOLL FREE 888 810 0333 

The Choice Is 
SIIVIPILEff 
For Quality Cable Assemblies • FIS Is T, 

Meter Simplex Palchcad with 

' ,mode ST style comectas 58 95 

• _.terDuplsi S16.95 

• mode Simplex Patchcords  

meterST-ST $9.35 
5 meterST-ST SI IA5 

10 meterST-ST SI3.50 

•-iex Atiornode SC Stye Patchcords: 
.1,:er SC-SC S16.70 * 3 Meter SC-SC 517.50 

5MsterSC-SC S17.90 • 10 MeterSC-SC $1830 

Custom lengths available at same low prices 
for quantities over I 00 cords 

1 800 5000 FIS 
1 8 0 0 5 0 0 0 3 4 7 

Fiber Instrument Sales, Inc. 
161 CLEAR ROAD • ORISKANY • NEW YID,. 13424 • USA 

TEL 315-736-2206 • FAX 315-736-2285 
WESSITE* WV/W.FISFIEIER.COKI • E-MAIL: EIS@BORG 

"OFFERING SOLUTIONS" 
For All Your Cable Needs 

We Buy & Sell CATV Equipment 
Surplus, New, RME &Used 

Line Gear. Taps. Connectors. Misc. 
Serving the Cable Industry Since l98-1 

ommunication 
enices 
ompany email: into@ComSer-co.con: 

Il tb: Il MU.CORISLIF•CO.00111 

Ph. (800) 391-1412 
Ph. (719) 481-1350 
Fax.(719) 481-1352 

Cable Source International 
ii B'cn-Car Communications Company 

New Build Re-Build w Upgrade 
The Source for all of your CATV needs: NEW, USED, AND REFURBISHED 

CONVERTERS - LINEGEAR - HEADEND - PASSIVES - MICROWAVE 

5172 SINCLAIR ROAD • COLUMBUS, OHIO • 43299 

PHONE: (614) 841-9700 • FAX: (614) 841-9779 
BUYING AND SELLING SURPLUS CABLE TELEVISION, SATELLITE, AND MICROWAVE EQUIPMENT 

Supporting Broadband Networks 
111/0e-leiviriele 

Scientific 
Atlanta 

• PPV Set-tops 
• Custom Manufacturing 
• S-A & C-COR 750MHZ EQ's 
• Mag 550MHZ Upgrades, Reverse Ready 
• Addressable Control Replacement for SM4/5 

• Integration Services for Advanced Technology 

ISave $1000's 
CableToole 

Broadband Net‘sork 
Engineering Software 

With prices starting at just $800, 

CableTools saves S1000s when 

compared to similar software! 

Goldcom Inc 1-800-870-2526 • 609-346-2778 

BUY SELL REPAIR RMF 

Free Pickup & Delivery Service Available 

864-574-0155 
Fax 864-574-0383 

sales@dbtronics.com 
http://www.dbtronics.com 

Accepting 
Mastercard 
and VISA 

MANUFACTURER COUPON EXPIRES 12-31-99 

CONSUMER CableTools is a true 32-bit Windows® c•,. 
program so it's very easy to learn and use efficiently Z' 
whether you're a Technician, Designer, Engineer, or r---
Management Built on the latest Active-X technology, sC) 
It can be easily expanded or customized to fit any special 
need Advanced capabilities like multiple window views, 
drag-and-drop editing, and built-in VBScrupt and JScript.'t 
macros make it the most productive set of tools available 
With free updates and unlimited free phone upport . your 
success is virtually guaranteed 

Free 90-day Evaluation 
Visit our web site or call to 
receive a free CD by mail 
www.cabletools.com 

1-877-4CTOOLS 
12345 67890 

‘‘ 
o 

RECONDITIONED EQUIPMENT 

• Actives 

• Passives 
• Power Supplies 

• Converters 

• 300-750 Mhz 
• 1 Year Limited Warranty 
• Call for inventory 

; Integration 
Technologies 

REPAIR & SERVICE 

DEPOT 
We repair & service all types o 
broadband equipment includin;_ 
test gear 
• Factory Trained Technician 

v • Available 5 day rush service 

Nik  

1-800-994-9406 
N% wintegrationtech.com 
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INSPECT • PAINT • REPAIR • RE-GUY • LIGHTING 
ANTENNA • FEEDLINES • ANALYSIS 

ERECT • DISMANTLE • LINE SWEEPING 

HERMAN J. JOHNSON 
PRESIDENT 

MOBILE (502) 830-2584 
RES. (502) 830-9246 

NATIONWIDE TOWER COMPANY 

BROADCAST • C.A.T.V. • MICROWAVE 
CELLULAR • POS • WIRELESS TOWERS 

PO. BOX 1829 • HENDERSON, KY 42419-1829 
PHONE: (502) 869-8000 (OR (502) 830-0880) 
FAX (502) 869-8500 • hfinviteaolcom 

Advanced Cable 
Electronics 

We Buy, Sell, Manufacture Line Gear 
Head End And Converters. 
We Pay TOP $$$$ For Your 
Excess & Surplus Equipment. 

SO DON'T WAIT!! 
Call us for an immediate quote 

800-374-7496 • fax 732-617-1515 

Emergency Alert 
Systems By 

IdEA/ONiCS 
TO MEET THE FCC 

MANDATE orFor local fran-
chise requirementsComplete 
Audio and Video orAudio only 
systems available.Compatible 

with all headends. 
RF & IF 

Solutions 
starting under 

$5,000 

IdEA/ONiCS 
The Pioneers in Emergency Alert Systems 

(701) 786-3904 
Fax: (701) 786-4294 

D. A. Technologies, Inc. 
1859E BEAVER RIDGE CIRCLE 
NORCROSS, GA 30071 U.S.A. 
www.datechnologies.com 
Email: sales@datechnologies.com 

YOUR S.A. SPECIALISTS! 

PHONE (800) 416-0346 
(770) 416-0346 

FAX (770) 416-0446 

SELL: NEW AND REFURBISHED S.A. LINE GEAR AND ACCESSORIES. 

SERVICE: HIGH QUALITY. IMMEDIATE TURNAROUND. 

UPGRADES: CAN YOUR CURRENT INVENTORY BE UPGRADED? CALL NOW 

TO DISCUSS YOUR POTENTIAL SAVINGS. 

BUY: TOP $$ PAID FOR YOUR S.A. LINE GEAR! 

CALL, OR FAX US YOUR INVENTORY LIST TODAY. 

NO INVENTORY LIST? - WE'LL DO IT FOR YOU. 

BUY • SELL • TRADE • REPAIR • UPGRADE • BUY • SELL 

MAIN LINE EQUIPMENT INC. 

WE BUY, SELL, AND REFURBISH PRE-OWNED LINE 

GEAR, CONVERTERS, PASSIVES AND FIBEROPTIC EQUIPMENT 

WE STOCK NEW, ACTIVE ELECTRONICS AND PASSIVES 

SCIENTIFIC ATLANTA, TEXSCAN (T-SERIES/PATS) 

GEN. INST./JEROLD, PHILIPS/MAGNAVOX 

SEE OUR ADS ON PAGE 63 

TOP DOLLAR PAID FOR YOUR OBSOLETE INVENTORY! 

WE MANUFACTURE REPLACEMENT PADS, EQUALIZERS AND PLUG-IN'S 

PH. ROO 444.2288/310.715.6518 • FAX: 888.4.MAINLINE/310.715.6695 

EMAIL: MAINLINE@WORLDNET.ATT.NET • WEBSITE: WWW.MI.E.COM 

BUY • SELL • TRADE • REPAIR • UPGRADE • BUT • WI 

• 

• 

rin 

• 

E, 
• 

WE BUY SCRAP tATV CABLE 

MIDWEST 
CABLE SERVICES 
800-852-6276 

10YRS OF NATIONWIDE SERVICE 
PO Box 96 Argos, IN 46501 

• 

te) 

rri 
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800-331-5997 
REVERSE? Did you 

know Tulsat has hundreds 
of reverse items 

in stock? 
Modulators 

FIXED 
AGILE 
SCIENTIFIC 
ATLANTA 

SYLVIANIA 
texscan C-Cor 

1654-1655 

DIPLEX 
FILTERS 

SUB-SPLIT 
mid-split 
high-split 

DEMODS REVERSE Processors  
AMPLIFIERS FIXED FIXED Jerrold AGILE 
30 & 40 mhz AGILE  

TEST 
Equalizers Magnavox EQUIPMENT 

Pads 

800-331-5997 
1605 E. Iola Broken Arrow, Ok 74012 

TU LSAT 

NEW TRAPS USED 

Over 750,000 traps in our warehouses 

ALL TRAPS SWEPT BEFORE SHIPMENT 
TIERING-NEGATIVE-POSITIVE-LOW PASS 

800-331-5997 
1605 E. Iola Broken Arrow, Ok 74012 

T ILO LSAT 

‘'sn 

450-550 MHZ 

FEED FORWARD 

POWER DOUBLING 

Scientific Atlanta 

Sylvania / Texscan 

C-Cor 

Magnavox 

Jerrold 

800-331-5997 
1605 E. Iola Broken Arrow, Ok 74012 

TU LSAT 

TAPS & 
SPLITTERS 

Over 650,000 passives in our warehouses 

ALL USED PASSIVES SWEPT 
SA-REGAL-MAGNVOX-JERROLD-RMS-TEXSCAN 

800-331-5997 
1605 E. Iola Broken Arrow, Ok 74012 

T I» LSAT 

Reader Service Number 72 



cal9le-tec exc® 'SS 
orange county convention center 

orlando, florida 

may 25-28, 1999 
3G' 

registration package 
THE FACTS ABOUT EXPO '99 

DATES 
Registration, May 24-27, 1999 
Preconference Sessions, May 24, 1999 
Annual Engineering Conference, May 25, 1999 
Technical Workshops, May 26-27, 1999 
Exhibits, May 25-27, 1999 
Certification Testing, May 26-28, 1999 

LOCATION 
Orange County Convention Center — Hall A 
Orlando, Florida 

ATTENDANCE 
Attendance is open to individuals within the CATV industry 
as well as those involved in broadband telecommunications 
that wish to capitalize on the opportunity to learn about the 
latest industry developments. Approximately 5,000 regis-
tered attendees are expected from all levels of cable televi-
sion, telecom and related businesses, including non-techni-
cal professionals. 

EDUCATIONAL PROGRAMMING 
Brush up on your technical knowledge at the Preconference 
sessions. Then jump into heavy learning with the 23rd 
Annual Engineering Conference, three hours of panel dis-
cussions by the industry's leading visionaries. Cable-Tec 
Expo® follows with technical workshops featuring presenta-
tions on multiple aspects of broadband telecommunications 
systems: the latest technologies, best practices, effective 
troubleshooting techniques and more. 

EXHIBITIONS 
Walk through over 100,000 square feet of exhibitions and 
take in all of the information presented by approximately 
400 hardware representatives. Exhibits feature all types of 
products, supplies, services and equipment used in the 
design, construction, installation, repair, maintenance and 
operation of broadband telecommunications systems. 
Attend live product demonstrations at the Technical 
Training Centers on the exhibit floor. 

ANNUAL AWARDS PROGRAM 
Honor the achievements of your peers in every area from 
technical innovations to outstanding organizational leader-
ship to service to the Society. 

ANNUAL MEMBERSHIP MEETING 
Impact the future of your Society by attending the Annual 
Membership Meeting and House of Delegates — your oppor-
tunity to share your views and feedback with the SCIE 
Board of Directors, the leaders of Chapters and Meeting 
Groups, other SCIE members and Headquarters staff. 

CERTIFICATION TESTING 
Put your technical knowledge and practical skills to the test 
by participating in one of SCTE's five professional certifica-
tion programs: Installer, Service Technician, Broadband 
Communications Technician, Broadband Communications 
Engineer and Telephony. Sit for certification exams or talk 
with SCIE representatives about demonstrating your com-
mitment to technical competence and on-going learning. 

EXPO BOOKSTORE 
Browse through the latest training resources, preview tech-
nical videotape programs, test drive computer-based train-
ing software, try on SCIE-monogrammed wearables, talk 
with training consultants about how SUIE can meet your 
company's needs and meet the industry's leading authors — 
all in the SCIE Expo Bookstore. 

NETWORKING OPPORTUNITIES 
Relaxing and having fun with your colleagues after a full, 
hard day's learning is easy at Expo with the: Arrival Night 
Reception, Expo Evening, Closing Night Receptions, hospi-
tality suites hosted by exhibiting companies, the SCTE golf 
tournament and Cable-lec Games. 

REGISTRATION 
Complete and return the official Attendee Registration 

Form. Use a separate form for each attendee. 
Photocopies are accepted. SCIE will not accept reg-
istrations by phone. Payment must accompany 



forms in order to be processed. SCTE will accept registra-
tions by fax ONLY when paid by credit card. If forms are 
faxed, registrants should not mail the original to SCTE. 
Non-members wishing to join SCTE may complete the 
membership application enclosed with this registration 
packet and submit it with the registration form. Individuals 
submitting a completed membership application with pay-
ment are eligible for SCTE member registration rates. 
Annual member dues are $40 within North America, and $60 
for International membership. 

REGISTRATION TYPES 
Full Registration: Includes Preconference Sessions, 
Engineering Conference, Technical Workshops, Exhibits 
and Annual Awards Luncheon. 
Expo Only: Admittance to Technical Workshops and 
Exhibits. 
Spouse Registration: Includes Preconference Sessions, 
Engineering Conference, Technical Workshops, Exhibits 
and Annual Awards Luncheon. 

PRE-REGISTRATION 
DEADLINE: APRIL 16, 1999 
Registration forms with payment must be received at SCTE 
on or before April 16. Forms received after that date will not 
be processed and individuals must register on-site in 
Orlando at the on-site rate. 

CANCELLATIONS/SUBSTITUTIONS 
DEADLINE: APRIL 23, 1999 
All requests for cancellation must be received in writing on 
or before April 23. All requests for cancellation will be sub-
ject to a $75 cancellation fee. No refunds will be given 
after April 23. All requests for substitutions must be 
received in writing prior to April 23. After this date, substi-
tutions must be processed on-site at the Registration 
Assistance Booth. Written company authorization and a $5 
processing fee are required. 

DRESS CODE 
Since the primary purpose of Cable-Tec Expo® is education, 
we urge attendees to dress in a manner that is comfortable 
and conducive to getting the most out of the program 
(slacks, jeans, short sleeve shirts — NO shorts or tank tops). 

REGISTRATION FEES 

PRE-REG 

Until 4/16/99 

Member/Non 

Engineering Conference 
and Expo* 

EXPO only 
Spouse Registration* 

$295/$395 

$250/$350 
$95/$95 

ON-SITE** 

After 4/16/99 

Member/Non 

$360/$460 

$310/$410 

$95/$95 

* Includes ticket to the Awards Luncheon on May 25. Additional luncheon 
tickets are available for $40 each. 
** Admittance to the Awards Luncheon is not guaranteed, but will be made 
available as seating permits. 

ADMISSION 
Admission to all events will be through color coded E 

badges. Badges are to be picked up at the registration desk 
upon arrival. 

TRANSPORTATION 
SCTE has made special arrangements for you to get to Expo 
for less when you call Conventions in America (CIA) at 
800-929-4242 and ask for Group #661. You will receive 5-
10% off the lowest applicable fares on Delta Air Lines, 
United Airlines and US Airways, or the lowest available fare 
on any other carrier. Take an additional 5% off official carri-
ers if you purchase at least 60 days prior to departure. Travel 
between May 22-31, 1999. All customers of CIA also 
receive free flight insurance of $100,000. Avis and Budget 
are offering special low rates with unlimited free mileage. 
Remember to book early into Orlando — flights fill up fast! 

For all airlines, call CIA at 800-929-4242 and ask for Group 
#661. Outside the 800 area, call 619-232-4298 or fax to 
619-232-6497. Reservation hours are Monday through 
Friday from 6:30 a.m.-5:30 p.m. (Pacific time). Refer to 
CIA's website at www.scitravel.com (use #661). If you call 
direct or use your own agency, refer to these codes: 

United 
Delta 
US Airways 
Avis 
Budget 

800-521-4041, ID #522AZ 
800-241-6760, File #123718A 
800-334-8644, Goldfile #58650910 
800-331-1600, AWD #B504899 
800-772-3773, ID #U054636 

ENTERTAINMENT 
The Orlando County Visitors Bureau will maintain a booth 
in the Convention Center and can make reservations for area 
attractions, dining, nightlife and sightseeing activities. 

ATTRACTIONS 
• Animal Kingdom • Magic Kingdom • Epcot Center 
• Disney/MGM Studios • Universal Studios • Sea World 
• Wet 'N' Wild • Church Street Station • Blizzard Beach 
• Typhoon Lagoon • Cypress Gardens • Kennedy Space 
Center • Busch Gardens • Beltz Factory Outlets 
• Pleasure Island • Disney Village 

HOTEL RESERVATIONS 
Hotel reservations will be accepted only with paid attendee 
registration forms. No reservations will be accepted by 
phone. Hotels are assigned first come, first served based 
on availability. Every effort will be made to honor hotel 
requests. However, SCTE reserves the right to place 
reservations where rooms are available. Housing 
reservation forms must be received at SCTE 
Headquarters by April 16, 1999. 

HOTEL DEPOSITS AND GUARANTEES 
Hotels require a $100 credit card deposit in order to 
guarantee rooms. Therefore, SCTE will accept housing 
reservations by credit card ONLY. Credit card informa-
tion must be filled out completely. Failure to complete all 
information will delay the processing of reservations. SCTE 

Headquarters and the SCTE Housing Bureau are not 
responsible for the cancellation of reservations due to 
failure to follow hotel deposit procedures. 
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HOTEL CONFIRMATIONS 
Attendees will receive written acknowledgement of 
their Expo hotel reservations from the SCTE Housing 
Bureau. Confirmation of hotel reservations will be sent to 
attendees directly from the assigned hotel after April 28. 
Attendees should not call SCIE Headquarters for hotel 
confirmation numbers. 

CANCELLATIONS AND CHANGES 
Hotel cancellations or changes must be received in 
writing by SCIE Headquarters prior to April 16. After April 

16, changes or cancellations must be made directly through 
the SCIE Housing Bureau by calling 877-288-3437. 

Written hotel cancellations received prior to 
March 31, will be eligible for a full refund. Written hotel 
cancellations received after March 31 will be assessed a 
$15 processing fee and refunded $85. 

Droadband Systems and Techniques for the New Millennium 

Preconference Tutorials 

Monday, May 24 

The Basics of Dense Wave Division 
Multiplexing (DWDM) 

This tutorial defines terms and explains how DWDM 
works within the cable telecommunications industry. 
The session features several network configuration 
examples, and presents models for examining the cost 
impact of various DWDM scenarios as they relate to 
headend interconnection. 

Internet Protocol and its Applications in Data, 
Video and Telephony 

Internet Protocol, or IP, is increasingly becoming a fact 
of life in cable. Currently it is a critical aspect of cable 
modem technology. In the future, it promises to play 
more of a role as cable carries IP telephony and stream-
ing video. This tutorial covers the basics of IP as well 
as Transmission Control Protocol (TCP). Attendees 
walk through a brief history of IP networking as well as 
some of the fundamental and more advanced topics that 
will become important for cable technicians, engineers 
and managers. 

Annual Engineering Conference 

Tuesday, May 25 

Session A - Future Perspectives: CEOs Outline 
the Plan 

This panel discussion highlights where the CEOs of 
several MSOs believe the future of broadband commu-
nications is heading. Hear their views of the changing 
role of broadband telecommunications beyond that of 
an entertainment provider; the influences of telephone 
companies on the business and the services offered; the 
impact of competition; and how the cable industry will 
face these challenges. 
Moderator: To Be Announced E 

No 

Session B - Promising Technologies: CTOs 
Discuss Risks and Benefits 

After hearing the plans and strategies laid out by the 
top business minds in the industry, this panel of Chief 
Technical Officers explains how technology can help 
realize the business opportunities the CEOs expect to 
pursue. The panel members — each tasked with build-
ing the networks and developing the infrastructures that 
hold the promise for the future of broadband telecom-
munications — offer their solutions and approaches. 
Moderator: To Be Announced 

Workshops 

Wednesday, May 26 and 

Thursday, May 27 

DOCSIS Demystified 
Leave Expo with a complete understanding of the tech-
nical and operational issues surrounding the industry's 
migration from proprietary high-speed data platforms 
to DOCSIS standards-based platforms. 
• Technically and operationally, what does the migra-

tion to DOCSIS and the retail availability of modems 
mean to the field engineer or technician? 

• How will migration impact field and customer ser-
vice on a daily basis? 

The workshop also includes an in-depth review of the 
DOCSIS technical specification and strategies for 
traffic-engineering networks, addressing tradeoffs 
between the number of users supported and the 
quality of service (QoS). 

Forward and Reverse Plant Maintenance 
Explore methods of non-intrusive return path testing 
using both statistical analysis and common sense meth-
ods. Presentations focus on the use of various testing 
techniques to resolve return path interference with 
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EXPO 
HOTELS 

Buena Vista Suites  
(Single/Double: $129, 
Triple: $139, King Deluxe: 
$149) Restaurant, lounge, 
heated pool/whirlpool, game 
room, lighted tennis courts, 
exercise room & game room, 
complimentary breakfast buf-
fet, microwave. Located 10 
minutes from convention 
center. 

Caribe Royale Resort 
Suites 
(Single/Double/Triple: $155, 
King Deluxe: $175) 
Restaurant, lounge, cafe, 
pool, 75' waterslide, video 
arcade & game room, lighted 
tennis courts, two exercise 
facilities, complimentary full 
breakfast buffet, 
refrigerator, data ports, 
microwave. Located 10 min-
utes from convention center. 

0  Clarion Plaza Hotel  
(Single/Double: $128, Triple: 
$143) Three restaurants 
(Backstage is popular night-
club), lounge, 24-hr. deli, 
heated pool/jacuzzi with 
waterfall. Walking distance 
to convention center. 

Magic Kingdom 

EPCOT 

MGM 

U$. 192 

o Exit 251 

Hotel 
Plaza 

WOW 
Village 1-"F 

Vista Onus 

Sand Lake Road 

International Drive 

Jamaican Court 

Republic Drive 

Hawaiian Court 

Beeline Expressway 

Exit 28 

Westwood Blvd 

Sea World 

Hwy. 528 

Central Florida Pkwy . 

O Embassy Suites Hotel (Single/Double: $159, Triple: $169) 
Restaurant, lounge, indoor/outdoor pools, whirlpool, sauna, 
steam room, video arcade/billiards, fitness room, compli-
mentary breakfast buffet, nightly two hour beverage reception, 
data port, microwave. Located less than 5 minutes from 
convention center. 

0  Hilton at Walt Disney World (Single/Double: $171, Triple: 
$191) Seven restaurants, two lounges, two outdoor heated 
pools, volleyball court, video arcade & game room, health 
club, data port systems. Located 10-15 minutes from 
convention center. 

0  Omni Rosen Hotel (Single/Double: $145, Triple: $165) Two 
restaurants, two lounges, 24-hr. deli, heated pool/jacuzzi, light-
ed tennis courts, game room, spa, health club. Walking distance 
to convention center. 

O Orlando Marriott International Drive (Single/Double/ 
Triple: $111) Restaurant, lounge, three heated pools, four 
lighted tennis courts, health club. Located five minutes from 
convention center. 

Orlando World Center Marriott (Single/Double/Triple: 
$169) Nine restaurants and piano lounge, 24-hr. room service, 
four pools (one indoor), water slide, saunas, spa, 18-hole Joe Lee 
designed golf course, miniature golf, eight lighted tennis 
courts, two sand volleyball courts, basketball court, game 
room, health/exercise facility. Located 10-15 minutes from 
convention center. 

O Peabody Hotel (Single/Double: $185, Triple: $200) Four 
Star, Four Diamond Luxury hotel with three restaurants (B-
Line Diner open 24-hours) and 24-hr. room service, heated out-
door pool, four lighted tennis courts, athletic club. Located 
directly across the street from convention center. 

lap Quality Inn Plaza (Single/Double/Triple: $61) Restaurant, 
lounge, pool. Walking distance to convention center. 

0) Radisson Barcelo Hotel Orlando (Single/Double: $79, 
Triple: $89) Restaurant, lounge, heated outdoor pool/jacuzzi, 
tennis court, health club, oversized room with refrigerator, data 
port, and on-command movie/Nintendo. Located five minutes 
from convention center. 

Residence Inn Suites LIN (Single/Double/Triple: $134) 
Deli and groceries, three pools, two whirlpools, lighted tennis 
courts, sports court, sand volleyball court, video game room, 
complimentary breakfast, fully equipped kitchen with 
microwave. Located 10-15 minutes from convention center. 

Sheraton World Resort Orlando (Single/Double/Triple: 
$91) Restaurant, lounge, three heated pools/whirlpool, five 
lighted tennis courts, volleyball/basketball courts, miniature 
golf, table tennis, fitness center, refrigerator, data ports. Located 
five minutes from convention center. 

Wyndham Palace Resort & Spa (Single/Double: $165, 
Triple: $180) Formerly known as Buena Vista Palace Resort & 
Spa. Two restaurants, three lounges, and pastry shop, three 
pools/jacuzzi, sauna, marina with boat rentals, sand volley-
ball court, spa, fitness center and lap pool. Located 10-15 
minutes from convention center. 



cable-tec expo® '99 attendee registration form 
registration instructions 
• SCTE will accept registrations by fax only when paid by credit card. Mease do not mail original if already faxed. 
• Registrations received after April 16 will not be processed. After April 16, attendees must register on-site at the 

on-site rate. 

• Name substitutions must be received in writing at SUE prior to April 23. After that date, substitutions must be 
processed on-site at the Registration Assistance Booth accompanied by a $5 processing fee and written company 
authorization. 

• Registration forms accompanied by a completed SCIE membership application and dues payment are eligible for the 
member rate. 

• Sustaining membership qualifies only the individual named on the membership to register at the member rate. 
• SCIE will send written confirmation of your attendee registration. 
• No refunds will be given after April 23. All cancellations must be received in writing on or before April 23 and are subject 

to a $75 cancellation fee. 

badge information 
Complete a separate form for each registrant. Photocopies are accepted. Do not use this form to register 
exhibitor personnel. 

Please TYPE. 

Name:  Nickname:   

Title:  Company:   

Address: 
Street/PO. Sox City 5tate Zip 

Phone: ( 

E-mail (PLEASE TYPE): 

SCIE Member # 

registration fees 

  Fax: ( 

  Amateur Radio Code:   

Pre-Registration On-Site 

Until April 16,1999 After April 16,1999 

Member Non-Member Member Non-Member 
Engineering Conference and Expo $295 $395 $360 $460 

Expo Only $250 $350 $310 $410 
Spouse Registration $95 $95 $95 $95 

Spouses Name (First, Last):  

Additional Luncheon Tickets 0 $40 each 

TOTOAL ENCLOSED 

method of payment 
Fees are payable to SCIE by check (in U.S. dollars), Visa, MasterCard, or American Express. Registration fees or credit card 

information must accompany this form in order to process registration. Please do not include hotel deposit with payment. 

01 Check 01 Visa 01 MasterCard GI American Express 

Credit Card Number:  Exp. Date:   

Cardholder Signature:  PRINT Cardholder Name:   

for SCIE Use only 

Pate Received:  Pate Processed:  Amount Received:  

SCIE Member: 0 Yes L No Meml2ership fee included: 0 Yes 0 No 

Batch #:  Check #:  Ul Visa LI MC AmEx 



cable-tec expo® '99 attendee housing form 
housing instructions 
• Housing reservations are accepted only with paid Expo registrations. Registration forme with payment and 

hotel reservation requests must be received by SCIE Headquarters by April 16, 1999. Hotels are assigned 

first come, first served based on availability. 
• A credit card deposit of $100 must accompany reservation requests. ROOM5 must be guaranteed by credit 

card ONLY. Please fill out complete credit card information below. 
• Housing acknowledgements will be sent by the SCIE Housing sureau. 
• Hotel cancellations or changes must be received in writing by SCIE Headquarters prior to April 16. After 

April 16, changes or cancellations must be made directly through the SCIE Housing Bureau by calling 
877-28E5-3437. Written hotel cancellations received prior to March 31, will be eligible for a full refund. Written 
hotel cancellations received after March 31 will be assessed a $15 processing fee and refunded $85. 

attendee information 
Complete a separate form for each reservation. Photocopies are accepted. Do not use this form to request an exhibitor 
room block. Housing acknowledgements will be sent to you from the SCIE Housing Bureau. 
Please TYPE. 

Name:  Nickname:   

Title:  Company:   

Address:   

Phone: ( 

5treet/f70. f3ox City 

Fax: ( 

E-mail (PLEASE TYPE):  

hotel options 
Please rank your hotel preferences from 1-14 

 Buena Vista Suites 

Caribe Royale Resort Suites 

 Clarion Plaza Hotel 

 Embassy Suites Hotel 

  Hilton at Walt Disney World 

State Zip 

SCIE Member #   

Omni Rosen Hotel 

 Orlando Marriott International Drive 

Orlando World Center Marriott 

 Peabody Hotel 

Quality Inn Plaza 

 Radisson Barcelo Hotel Orlando 

Residence Inn Suites LEW 

 Sheraton World Resort Orlando 

Wyndham Palace Resort and Spa 

attendee accommodation information 

Arrival Day: Date: Time:  Departure Day: Date: Time:  

Room Type Requested: 01 Two Double Beds CII King Size Bed 01 Smoking CI Non-Smoking 

Number of Persons Sharing Room:  Name(s):   

Special Requests (honored when possible):  

payment instructions 
You must guarantee your room reservation by providing credit card information and signature below. 

CI Visa 01 MasterCard CI American Express 

Credit Card Number:  Exp. Date:   

Cardholder Signature:  PRINT Cardholder Name:   

Return completed registration and housing forms with appropriate fees to: 

SCIE • 140 Philips Road • Exton, PA 19341-1318 • Or fax to: 610-363-5834 

Expo Hotline: 610-363-3822 
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5224 Katrine Avenue • Downers Grove, IL • 60515-4070 • (800) Al-FIBER • Fax: 630-512-8777 
http://www.molex.com 

Molex Network Solutions 

Provide Picture Perfect  Performance 

'4 
gegie,e 

Being a cable operator today means more than 

offering entertainment packages to (./1\b/iii, i-,. 

Telephone. internet access and interactive services are just 

a few of your new network requirements. 

With all this at stake, can you afford to tntst your fiber 

network to just anyone? 

Molex Fiber Optics, Inc. designs products which 

impact the heart of your system. We offer a full line of 

passive optical products for fiber management which include 

SC. SC/APC. FC. and FC/APC cable assemblies, coupler 

and WDM modules, fiber drop cables, pre-terminated 

cabinets and complete frame administration systems. 

Digital or analog network — Molex selects the right 

ititercimeet illanainciii \l'qC111 to give you piece of mind. 

Your connectivity specialist. 

rnolex Fiber Optics, Inc. 

Reader Service Number 73 



BOOKSHELF 

1--ne following listing covers several re-
l. sources currently available by mail 
order through the Society of Cable Telecom-

munications Engineers. The prices listed are 

for SCTE members only. Nonmembers must 

add 20% when ordering. 

• AC Power Systems Handbook (2nd Edi-

tion)-Because sensitive equipment re-

quires attention to transient 
disturbances, grounding practices and 
standby power needs, this book focuses 

on the engineering technology essential 

SCTE MEMBERSHIP APPLICATION 
NAME: PHONE: 

MSO: FAX: 

COMPANY: TITLE: 
ADDRESS:  
CITY: STATE: ZIP: 
ON-LINE ADDRESS: HAM RADIO CALL SIGN:   

Affiliation: 0 Cable CI Telephone CI Other: 

Job Description: CI Manager/Administrator 0 Operations 
CI Installer CI Sales 
0 Engineer CI Technician 

0 Financial 
Construction 

0 Other:  

Membership Type: CI Individual @ $40 CI International @ MO* CI Sustaining Member Co. @ $250 
*Applicants from outside the U.S. include an additional $20 for mailing expenses. 

Make 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. Dues 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 afforded all benefits of an individual 
membership. Sustaining member companies are given discounts while exhibiting at the SCTE Cable-Tec Expo. 

Type of Card: 0 MasterCard 0 Visa Caret:   

Exp. Date:  Signature:   

Sponsoring Chapter or Meeting Group:   

Sponsoring Member:  

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

Complimentary Subscription Application 

y ES! I want to receive/continue to receive a FREE subscription to ONO 
Communications Technology, SCTE's Official Trade Journal. 

•,ignature  Date  
(Signature and date required by U.S. Postal Service.) 

B. Please check the category that 
best describes your firm's pri-
mary business check only one): 

Cable TV Systems Operations 
combined 

03.0 Independent Cable TV 
Systems 

04.0 MS0 (two or more 
Cable TV Systems) 

05.0 Cable TV Contractors 
06.0 Cable TV Program Networks 
07.0 SMATV, DBS Operator 
08.0 MMDS, SW or LPTV 

Operations 
9A.L1 Microwave 
96.0 Telecommunications Carrier 
9C.0 Electric Utility 
90.0 Satellite Manufacturer 
9E.0 Satellite Distributor/Dealer 
9F. 0 Fiber-Optic Manufacturer 
10.0 Commercial TV Broadcasters 

11.0 Cable TV Component 
Manufacturers 

12.0 Cable TV Irmsstors 
13.0 Financial Institutions, Brokers 

& Consultants 
14.0 Law Firm or Govt. Agencies 
15.0 Program Producers, 

Distributors and Syndicators 
16.0 Advertising Agencies 
17.0 Educational TV Stations, 

Schools and Libraries 
18. J Other (please specify) 

C. Please check the category that 
best describes your job title: 
(check only one) 

19.0 Corporate Management 
20. J Management 
21.0 Programming 

TechnleaUEngineering 
22.0 Vice President 
23.0 Director 
24.0 Manager 
25.0 Engineer 
26.0 Technician 
27.0 Installer 

28.0 Sales 
29.0 Marketing 
30.0 Other (please specify) 

D. Which one of the following best 
describes your involvement in 
the decision to purchase a 
product/service? (check only one) 

31.0 Recommend 
32.0 Specify 
33.0 Evaluate 
34.0 Approve 
35.0 Not involved 

to the design, maintenance and opera-

tion of alternating current (AC) power 
systems. It examines the design and 
maintenance of AC power systems in 

critical-use applications for engineering 
personnel concerned with the specifica-

tion, installation and maintenance of 

electronic equipment. 
The work illuminates the trend to-

wards microelectronic equipment and 

microprocessor-based systems. It exam-

ines how to thwart potentially destruc-
tive power disturbances and maximize 

AC power quality in commercial and 
residential environments. Topics covered 

include power system operations, AC 

energy generation and distribution, as 
well as common fault conditions. Order 

TR-41, $70. 
• Regulation and the Cable Industry-This 

video features Steve Ross, John Wong 
and Alan Stilwell from the Federal Com-

munications Commission, as well as 
Dave Large and Wendell Bailey. 

This program covers substantive and 

diverse topics including regulations for 
compatibility between cable and sub-

scriber-owned equipment, short- and 
long-term compatibility requirements, 
single-channel vs. simultaneous access 
and decoder interfaces. 

It goes on to explore alternatives and 
disagreements negotiated with the con-

sumer electronics industry, how regula-

tions can be carried out, must-carry, rate 
regulation rules and broadcasters' peti-

tion for second channel. (90 min.) 
Order T-I150, $45. CT 

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 deliv-
ered approximately three weeks after receipt of order with full 
payment. 

Shipping: Videotapes ore shipped UPS. No P.O. boxes, please. 
SUE pays surface shipping charges within the continental U.S. only. 
Orders to Canada or Mexico: Please add 15 (U.S.) for each video-
tape. Orders to Europe, Africa, Asia or South America: SCIE will in-
voice the recipient for additional air or surface shipping charges 
(please specify). "Rush" orders: a S15 surcharge will he collected 
on all such orders. The surcharge and air shipping cost con be 
charged to a Visa or MasterCard. 

To order: All orders must be prepaid. Shipping and handling costs 
are included in the continental U.S. All prices are in U.S. dollars. 
SCIE accepts MasterCard and Visa. To qualify for SCR member 
prices, o 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 orders to: SCIE, 140 Philips Rd., toton, PA 19341-13(8 or 
fax with credit card information to (610) 363-5898. 

t. 
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l'CALENDAR 

March 
3-5: CTAM Digital and Pay Per View 

Conference, New Orleans Marriott Hotel, 

New Orleans. Call (703) 549-4200. 

4: Penn-Ohio SCTE Chapter technical 

seminar and testing session, Sheraton 

North Inn, Pittsburgh. Topic: "Digital Ser-

vices." Broadband Communications Tech-

nician/Engineer certification examinations 

to be administered. Contact Marianne Mc-

Clain, (412) 531-5710. 

6: Penn-Ohio SCTE Chapter testing ses-

sion, Butler, PA. BCT/E certification exam-

inations to be administered. Contact 

Michael Giobbi, (724) 283-0925. 

10-12: Northern California Vendor Show 

and Golf Outing, Hilton Hotel, Concord, 

CA. Contact Steve Allen, (916) 786-4353. 

11: Ohio Valley SCTE Chapter vendor 

show, Holiday Inn East, Columbus, OH. 

Contact Gia Phelps, (606) 299-6288. 

12: SCTE Satellite Tele-Seminar 

Program, Galaxy 1R, Transponder 14, 

2:30-3:30 p.m. ET. Topic: "Introduction to 

Digital Technology (Part Two)." Contact 

SCTE national headquarters, Janene Mar-

tin, (610) 363-6888, ext. 220. 

15-16: North Central Cable Television 

Association Convention and Trade Show, 

Hyatt Regency Hotel, Minneapolis. Con-

tact Karen Stamos, (651) 641-0268. 

17: Old Dominion SCTE Chapter annual 

Vendor Show and Cable-Tec Games, Rich-

mond Hotel and Conference Center, Rich-

mond, VA. Contact Maggie Fitzgerald, 

(540) 248-3400. 

18: Dakota Territory SCTE Chapter tech-

nical seminar, Pierre, SD. Topic: "Category 

V Terminal Devices." Contact Tony Gauer, 

(605) 426-6140. 

19: Piedmont SCTE Chapter technical 

seminar, Hickory, NC. Contact Mark 

Eagle, (919) 573-7083. 

23-24: Digital Engineering Conference: The 

Consumer Electronics Future, Hasbrouck 

Heights, NJ. Call (703) 907-7660. CT 

Planning Ahead 
May 3-6: Women in Cable Telecom-

munications' National Management 

Conference, San Francisco Hilton 

Hotel and Towers, San Francisco. Call 

(888) 275-9428. 

May 4: New York State Cable Show, 

Lake George, NY. BCT/E, Installer, 

Telephony and Service Technician cer-

tification examinations to be adminis-

tered. Contact Steve Townsend at 

SCTE headquarters, (610) 363-6888. 

May 25-28: SCTE Cable-Tec Expo '99, 

Orlando, FL. Call (610) 363-6888. 

June 13-16: Cable '99, the National 

Cable Television Association's Annual 

Convention and International Exposi-

tion, Chicago. Contact the NCTA at 

(202) 775-3669. 

June 22-24: International Conference 

on Consumer Electronics, Los Angeles. 

Contact Diane Williams, (716) 392-3862. 

July 18-21: CTAM Marketing Sum-

mit '99, San Francisco Marriott Hotel, 

San Francisco. Call (703) 549-4200. 
manibiamitaimmiliMmomm..miro.-

Break the Bank 

[Not your Budget] 

• Want to generate solid sales leads while 
staying within your budget? 

Phillips mailing lists are the affordable solution! 

With over 30 different high-tech lists from which 
to choose, Phillips will maximize your profits while 
minimizing your costs! 

Access the industry's most influential 
decision-makers... 

Call Susan lncarnato today at (301)340-7788, 
ext. 2026 or fax (301)738-7581 to find out why 
Phillips is your affordable mailing list solution! 

khimpsi Phillips Business List Sales 

 / Your Direct Response Solution! 

Reader Service Number 75 
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U PRESIDENT'S 

By John Clark 

SCTE Standards: 
A Growing Mission for Cable 

T he wide deployment of new and exciting technologies holds great promise for both our industry and the consumer. Simplicity, ease of adoption and breadth of potential use 

will directly impact the successful introduction of these technologies. 

The Society of Cable Telecommunications 
Engineers' role in the proposal, adoption 
and approval of cable industry standards is 
pivotal to advancing these opportunities. 
Members and staff involved in the stan-
dards development process are committed 
to hardware, software, and network relia-
bility and interoperability. 

Accreditation and due process 
SCTE has been an American National 

Standards Institute accredited standards 
development organization (SDO) since 
Aug. 7, 1995. All standards develop-
ment procedures conducted within 
SCTE are in compliance with the ANSI 
due process. In addition, SCIE stan-
dards have been approved as interna-

tional standards by the International 
Telecommunications Union-Telecom-
munications. 
SUE publishes standards action an-

nouncements in its monthly magazine, 
Interval, as well as in other major trade 
journals in the telecommunications in-
dustries. The SCTE Standards Depart-
ment maintains an open, fair and 
balanced process in all of its standards 
development meetings and continuously 
communicates with other standards de-
velopers under ANSI. 

In the SCTE standards development 
process, all engineering committees con-
centrate on: 
• Identifying and implementing plans 
• Investigating the transition of network 
architecture, products and services from 

proprietary to public status 
• Determining the types of activities for 
industry forums in the planning of 
products and services and exploring the 
need for new evaluations 
• Evaluating the impact and timing rela-

tive to market availability 
• Balloting and recommending coordinat-
ed practices for domestic and interna-

tional applications 

"Special attention 
will be devoted to 
standards in the 
exploding realm 

of digital video and 
related areas." 

Support leadership 
The SOT Engineering Committee is 

the Society's Standards Board, presently 
headed by Dan Pike, senior vice presi-
dent of engineering at Prime Cable. Dr. 
Ted S. Woo, SCTE director of stan-
dards, coordinates the Society's stan-
dards development activities. The 
number of SDOs within SCTE has in-
creased 200% compared to a year ago. 

Latest standards activities 
The SCTE Standards Board approved 

the following digital video standards for 
the cable industry at the end of last year: 
• Home Digital Network Interface With 
Copyright Protection (DVS194) is de-
signed to support cable services for high 
definition TV (HDTV) sets that inter-
connect audio or video devices on a 
common bus or network. The copyright 
protection is for network security. 
• Home Digital Network Interface With-
out Copyright Protection (DVS195) is 
similar to the previous document except 
that the copyright protection is left out 
for organizations that prefer not to 
adopt it. 
• Point-of-Deployment (POD) Module for 
Set-Top Boxes (DVS131 revision 8) is in 
compliance with the Federal Communi-
cations Commission's set of rules for 
commercial availability of navigation de-
vices that was issued in July. 

Future outlook 
This year looks to be an even busier 

year in the Society's standards develop-
ment area. Special attention will be devot-
ed to standards in the exploding realm of 
digital video and related areas. We wel-
come your involvement and participation 
in this expansion. 

Delivering the promise 
Our industry faces a unique opportuni-

ty to improve the lives of consumers 
through the introduction of valuable new 
technologies. An active and thorough 
standards development process will help 
ensure the speed, effectiveness and overall 
success of these efforts. ( T 

John Clark is president of the Society of Cable 
Telecommunications Engineers. 

• 
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A MICROSECOND 

IMPULSE JUST 

INTERRUPTED YOUR 

RETURN PATH. 

DID YOU CATCH IT? 

...CHEETAH'S NEW PHASOR1" SYSTEM DID. 
Effective return path management starts with speed. Accordingly, Cheetah Technologies is proud 

to introduce the premier member of its Phasor System, the Phasor DSP-565-. 

The Phasor DSP-565's detectors are fast enough to catch impulses other systems overlook entirely — 

events as short as 1 microsecond in duration. You'll never miss another meaningful event. 

The Phasor System can analyze more than 500 spectral data points on a single node — from 5 to 42 MHz — 

in a 20 millisecond sweep. That's three times the resolution of competing systems, in similar sweep times. 

As a result, the Phasor System can scan every node in your network more than three times per second. 

That's performance that puts Phasor in a class of its own. 

This speed, combined with Cheetah's unique new DSP-Ir technology opens previously unexplored worlds 

of digital signal processing flexibility. The Phasor System is the finest return path solution available. 

For more information, call Cheetah Technologies at 941-756-6000, or e-mail phasorecheetahtech.com 

Cheetah Technologies 
2501 63rd Avenue East, Bradenton, FL 34203 USA 
941-756-6000 • Fax 941-758-3800 • www.cheetahtech.com 

Reeder Service Number 76 CHEETAH 
TECHNOLOGIES 

.1 



Fiber Optic Splice Cases Designed 
with Productivity in Mind 

retee,Merrn TM 
Fiber Optic Splice Cases 

• Easy assembly. 

• Built to last the life of your network. 

II Above ground aerial applications. 

II All components included for assembly. 

▪ The Starfighter family allows you to expand 
your system with minimal cost or disruption 
to existing fibers. 

IN All Starfighter splice case products meet 
or exceed Bellcore testing requirements. 

Starfighter 2000-F 
72 fiber count/144 fiber ribbon count 

Starfighter 1120-F MinibuttT" 
24 fiber count/48 fiber ribbon count 

VMultilink Inc ' n1"%cm 
Reader Service Number 77 

Starfighter 3000-F 
144 fiber count/288 fiber ribbon count 

Starfighter 3000-CAK 
288 fiber count/576 fiber ribbon count 

For more Information contact: 

Technologies Group 
580 Ternes Avenue P.O. Box 955 Elyria, OH 44035 
Phone (440)366-6966 FAX (440)366-6802 
Internet: http://www.multilinkinc.com/multilinkinc 
E-mail: MuLink@ix.netcom.com 
24 Hour Voice Messaging Worldwide Distribution 
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