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„.You're Half Right. 
• 

Trite, the.Exploree i000 digital Home Commuuicatipns 

Terminal is putstanding— because it is degigned to take , 

• ' .. • advantage of the fulj capabilities of a nètwork from 

Scientific-Atlanta. YQU sed, no matter what features a set-top 

may inaude, it Will'only receive services th è network cap cirry. 
. . 

• . 
• - • 

Fortunately for you, Seienetific-Atlanta's digital network • 

products use the only HFC technology ;designed for real-time, 

two-way interactive 'applications. Combine that with the advanced 

capaPilities otour Explorer 2000 digital Home Communications 

Terminal and you'll have the complete solution for deivering 

exciting services your custgelérs wibwant. ss 
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BIG NEWS FOR BIG SYSTEMS 

TRILITHIC 

'me Pe nett on caw 

EASxSYSTE 
EAS Compliance Technology 

Call now at 
1-800-344-2412 
for Trilithic's free 
FAS compliance 
videotape. 

If your cable system serves 10,000 or more 
subscribers, the time has come to act on EAS 
compliance—Trilithic makes it easy. 

Trilithic's modular EASy" system offers 
you an EAS solution that can be quickly 
and seamlessly integrated into literally any 
headend architecture, no matter how 
complex or sophisticated. With the EASy 
system you save time and money with 
bolt-on simplicity and the security and 
convenience of single source manufactur-

ing and support. And with EASy, EAS compliance 
is as easy as mixing and matching the specific 
capabilities you need: 

• IF substitution 
• Crawls and all-channel messaging 
• Video substitution 
• Control of remote hubsites 

Don't wait, call Trilithic today for the good 
news on EAS. Not only will you 
receive our free videotape on EAS 
compliance, you'll also receive a 
free system quote and free EASy 
product descriptions 
and specifications. 
Call 1-800-344-2412.  

'14emitYlou c' 'mart% E 

SYSTEM 

Visit Trilithic's 
web site for a full 
download of the 
FCC's Second 
Report and Order: 
www.trilithic.com 

TRILITHIC 
The Best Thing On Cable. 

0 1997 317-R95-3600— FAX 317-895-3613 
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Special Report: Planning '99 • 52 to 96 
Get ready for the new year 

Planning '99 • 52 
CT Executive Editor Laura Hamilton looks into the hot 
issues for the coming year: the Y2K bug, digital and two-
way, and especially training. 

Get Smart • 60 
In keeping with next year's focus on training, CT Executive 
Editor Laura Hamilton offers some tips from the SCIE and 
the NCTI on expanding your knowledge base. 

Return Path '99 • 66 
Chris Loberg of Tektronix relates how to prevail in the 
battle against three major types of interference. 

Divide and Conquer • 12 
C-COR's John Downey lays out troubleshooting plans for 
two different scenarios. 

Worry Less About Powering Next Year • 84 
Exide's Rick Marcotte presents the results of a survey on 
powering. 

What Is MPEG? • 90 
Arun Ramaswamy ot Vela Research explains the standard's 
origins and applications, and offers some prognostications 
on its future. 

Digital Networks Are Really Giant LANs • 98 
Scientific-Atlanta's Hal Benner and Bill Wall argue the case for 
viewing digital networks differently. 

Examine Your Digital Fiber Options • 104 
1pitek's Ken Regnier describes some of the options available to 
systems planning to deploy digital fiber networks. 

Receiving Antennas for Digital • 110 
Cable Links Peter Carr addresses the changes a digital envi-
ronment will impose on your approach to antennas. 

Ethernet and Cable Modems • 114 
Radiant Communications' Dave Jones touts the virtues of using 
Ethernet and small hubs to clean up the return spectrum. 

Back to Basics • 120 
PM can save cash. CT Executive Editor Laura Hamilton gets 
the lowdown on how to save money and simplify your life 
with preventive maintenance. 
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Dual Isolated Outputs. e 

Industry's first 90V/20A Power Supply. 

Proven CableUPS® uninterruptible power. 

100% front panel access, test points and connections. 

LCD Smart Display for real-time operation information. 

Programmable, 3 stage temp-compensated battery charger. 

The 
[Power] 

of ChiliCeeelA 
BATTERY 
INPUT 

Alpha's new XM Series 2 offers the industry's first 90 volt, 20 amp 

power supply—ideal for the simple upgrading of applications requiring 

additional power. Enhanced product design allows 100 percent front 

panel connections and test points for easier and more efficient 

maintenance. Dual isolated outputs provide improved protection and 

enhanced system reliability. Alpha offers a full line of power solutions as 

well as complete field maintenance and installation services for all 

communication powering applications. All this from 

a name trusted by operators around the world. 

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

ALPHAITECHNOLOGIES 3767 Alpha Way Bellingha ni T WA 98226 Tel: 360-647-2360 Fax: 360-671-4936 Web: www.alpha.com v P  
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TOSHIBA 

102HIBV 

4,DOCSIS Modem. 

FEEL ME- NEED 
FOR SPEED? 

Basic Features: 

* Fully DOCSIS 
Compliant 

* Up to 40Mbps 
Downstream and 
Up to 10 Mbps 
Upstream 

* SNMP Network 
Monitoring Support 

* Embedded Baseline 
Privacy 

* Standard RJ-45 
Connector for 
10BaseT Ethernet 

* External Power 
Supply, Making it 
Lightiveight and 
Minimizing Heat 
Generation 

* Front Panel Display 
with Diagnostic LEDs 

* Software Upgradable 

* Lou' Power 
Consumption 
Less than 7 watts 

http://Internet.Toshiba.com 
or call us at: 

West Coast Office: 925.820.7815 

East Coast Office: 973.316.2728 

In Touch with Tomorrow 

TOSHIBA 
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EDITOR'S 

By Rex Porter 

There's a Hole in the Middle 

T CI merges with AT&T. Time Warner Telecom forms a partnership with IX( for na-

tionwide business long distance services. The rush is on for deployment of new ser-

vices for cable's customers. 

When we built cable systems throughout 
the United States, we designed systems to 
cover the residential communities. There 

was no need to string cable (or fiber later 
on) into the business community right in 
the center of the towns and cities. With 

the exception of perhaps a sports bar, 
restaurant or hotel/motel, it was unlikely 
we could ever have enough customers to 

cover the costs. So, in almost all cases, we 
built each system like a doughnut—with a 
hole in the middle. 

Now, with the introduction of "business 
data." these system-centers will become 
very important to our future plans. You 

would think that we would start laying 
some fiber into the city centers even if we 

leave them dark. The business centers will 

become more important to other compa-
nies wishing to enter the cable communi-
cations business. 

1 can imagine an entrepreneur starting a 
new business by approaching city councils 
with the following presentation: "You 
granted a franchise to the local cable com-

pany 20, 30, 40 years ago. During all this 
time, the incumbent cable company has 

shown no interest in providing service to 
the business community. My company is 

interested in providing a new, modern and 
needed data network for the business 

community. I am not asking to overbuild 
the local cable system. The cable system 

hasn't even located cables or fibers where 
I want to serve. I request a franchise to 
serve the modern business needs within 

the downtown area." 

Even if one of the members of the 

council were to suggest the idea that the 

incumbent system might need to tie in 
with the businesses at some future time, 
the entrepreneur could agree to lease ser-

vice from his system back to the incum-
bent cable system at a fair rate. 

Someday, there will be more income 

from business data with a small invest-
ment in lines within the small city center 

than from all of the residential areas. We 

cannot give away this part of our systems. 
Our fate is in our own hands, and the 

solution is at the center of our systems. . 

Some thought and planning needs to start 
about protecting the heart of our net-

works and possibly the biggest financial 
asset we have as we move into the 21st 
Century. 

Rex Porter 
Editor 

Reader Service Number 5 

for information: call 800-257-2448, FAX 303-986-1042, or 
e-mail: mail@dropsupplies.com 

Direct merchants to the telecommunications industry 
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FIT FOR A 

THE C.q 

(50(1.  
-7 Enlist the royal guard 

KING 
to protect your system. 
Ask for it 

MONARCH-Your network deserves all 

the protection you can give 
it. Which is why Monarch 

duct is a smart choice. 

Monarch duct guards your 

cable from environmental 
hazards for years to come. 

Ask for Monarch. And give 

your system protection that's 

fit for a king. 

TeleWire  
ANA/4/77EG COMPANY 

1-88-TeleWire 
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Third row, center...every night! 
Until now, getting rearsurround 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. 

Standard 
Communications 

The right technology for right now. 

800/745-2445 
www.standardcomm.com/satcom 

P.O. Box 92151 
Los Angeles, CA 90009-2151 

FAX: 310/532-0397 
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By Greta Durr 

S-A Explores Digital Frontier 
A slew of announcements from Scientif-
ic-Atlanta celebrating recently forged 

agreements and revved-up production 
indicate that the company's long-term 

digital strategies are paying off. 
"Our focus is clearly on going after 

the major metropolitan areas in the 
country," said Bill Wall, chief scientist 

and technical director of Scientific-At-
lanta's subscriber networks about the Ex-
plorer 2000 advanced digital set-top. 
The set-top was first conceived several 

years ago with Time Warner and the Pe-
gasus program, said Wall. Now, the sup-
plier of broadband systems and 

satellite-based networks has several lead-
ing MSOs on the line. S-A said it may 
double production at its Mexico facility 
where the set-tops are manufactured. 

"Back in 1993, Time Warner had a vi-
sion of where the world was going. A 

large number of people had vision." The 

Vendors Swim in DOCSIS Pool 
A new CableLabs specification creating a 
royalty-free pool for intellectual property 
rights will reward participants in the Data 
Over Cable Service Interface Specification 
(DOCS1S) by enabling the standard's im-

industry is now seeing that vision come 
to fruition, Wall said. "Now, we're ship-
ping in volume." 
Jim Chiddix, Time Warner's chief 

technology officer said the MSO plans 
to introduce new digital services in 

stages on its interactive systems, start-

ing with digital broadcast TV video-on-
demand (VOD). Plans for e-mail, Web 
browsing and e-commerce also are on 
the MSO's agenda. 

"The Explorer set-top and network 
components are undergoing intensive 

testing, and we're now preparing for a 
vigorous 1999 launch schedule by de-
ploying digital headends in a significant 
number of our systems by this year-end," 

Chiddix said. S-A calls the rollout North 
America's first widespread deployment of 

digital networks capable of client/server 

applications and services. 
The National Digital Television Cen-

ter, a subsidiary of TO Ventures Group, 

plementation and expediting deployment. 
Vendors that aided in creating the 

DOCS1S specification were the first to 
join. By doing so, 3Com, Bay Networks, 
Broadcom and General Instrument con-
tributed nonexclusive licenses for any 

has agreed to deploy an undisclosed 

quantity of the new set-tops and net-
work equipment, S-A said. This marks 
the first commitment by TC1 for S-As ad-

vanced digital set-tops and supporting 
networks. S-A said that shipments are 
slated this year for Salt Lake City, where 
TO has 190,000 subscribers. 

Cox chose the set-tops and interactive 
network components for some of its clus-
tered cable systems over the next three 

years, S-A said. The equipment will domi-
nate the MSO's digital scene in some of its 
largest markets. With 580,500 subscribers, 

Phoenix hosts Cox's largest metro cable 
system. In San Diego, the MSO serves 
486,000 subscribers, and in Oklahoma 
City, Cox has 121,000 subscribers. 

Comcast also has jumped on S-As inter-

active digital services bandwagon. S-A said 
the MSO agreed to offer the set-tops and 
interactive network services to 80,000 
subscribers in Charleston, SC. II 

intellectual property essential to the DOC-
SIS standard. In return, they received li-
censes for all of the intellectual property 
contributed by others in the pool. 

The pool does not, however, contain 
the technology by which the involved 

Still The Best 
Don't forget that, as exciting as our newer 

products are, we started out as a supplier of 
cable markers. And we still have the very 
best identification and control markers 

on this particular planet! 

— _ _ — alb 

w iCic&i IffilLC1 iUUU&&3 
Direct merchants to the telecommunications industry 

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

Reader Service Number 9 

12 OCTOBER 1998 • COMMUNICATIONS TECHNOLOGY 



HETERocync PROCESSORS 
OUT OF TH :S WORLD VALUE 

• 

PM SOAP 

11 1,11:101:11#› 

PD1-60AFP 
reler o...enuneconons 

If you are a tough, seasoned decision maker who insists on 

outstanding performance and value, then PDI's heterodyne 

processors are your best possible choice. 

Call us to discuss your next requirement. Find out why cable 

operators worldwide agree that PDI headend electronics 

offers serious performance at an out of this world value. 

.med, 
I VI, 

0.• 

Features: 

• +60dBmV RF Output with very low spurious 

response 

Ill Microprocessor controlled Pli tuning for 
precise frequency control 

• Non-volatile channel memories 

• User friendly channel selection 

• Wide input AGC holds output constant 

III Professional grade SAW filter allows true 
adjacent channel operation 

• Composite IF loop-through is provided for 
scrambling or IF insertion 

• BTSC stereo compatible 

III 5 Year Warranty 

PDI-60AP Agile In, Agile Out Heterodyne Processor 

1:7_1] 
CNAININtl CliANMEt 

PDI-60AFP Agile In, Fixed Out Heterodyne Processor 

PDI - Boca Raton, Florida 
(561)998-0600 1(800)242-1606 Southeast Distributor Canadian Distributor Peruvian Distributor Colombian Distributor 

Fax:(561)998-0608 www.pdi-ett.com John Weeks Ent. Inc. Capella Telecommunications Inc. SATEL S.A. ETEK de Colombia S.A 
PDI.Electronics@worldnetalt.net 1(800)241-1332 1(705)748-3255 (511)446-2253 (571)635-3700 
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Some Leakage Problems 
Are Pretty Easy To Identify... 
and some are not always so obvious. 
Being a model is not as easy as it looks. At least that's what Ann Marie 
liberty learned on her first big modeling job. And besides, no one told 
her about the stress other models put on a girl. Perfection is a demand 
that's not easy to achieve, especially when you're looking for things that 
aren't on the surface. 

Cable Leakage Technologies has been in the RE leakage detection 
business for over 6 years and Wavetrackers have patrolled millions of 
miles of cable all over the world. Wavetracker boasts positive 
identification, 2-5 meter accuracy and one step prioritization. And all 
of that because CIT invented the original Wavetracker...it's that simple. 

Now the New Wavetracker makes it even more simple...and it 
thrives on perfection. 

All New: 
• TriWhir Channel 7hg Ready • 2-5 Meter Positional Accuracy 
• Windows Based • Solid State Memory • One Step Processing 
• All New Hard/Software • Upgraded Digital Mapping 

Standard: 
• IVork Order Creation • Quality Control • Proof 
• Quarterly Monitoring/Comparison • Archiving 
• Time Management • GPS Tracking 

5ome mple. Mid ii iibiiiitiy 
un xurth stun OrlpHoll. 

THE NEW WWI:TRACKER 

Alrit 

CLT CABLE LEAKAGE TECHNOLOGIES 
1200 Executive I /rise, suitc I .its 

Richardson, Texas 75081 
800.783.8878 • 972.907.8100 

companies are implementing the stan-

dard. Any company aiming to make its 

equipment DOCSIS-compliant may join. 

Enhanced TV Unites 
CableLabs announced a draft specification 
for enhanced TV programming in collabo-
ration with a cross-industry group called 

the Advanced TV Enhancement Forum. 
Cable programmers, broadcasters, TV 

stations, cable and satellite service 

providers, and representatives from the 
consumer electronics, personal computer 
(PC) and software industries joined mighty 
forces to write the specification. Authors 

hope it will empower enhanced program-
ming over any form of transport, to any 
kind of specification-compliant receiver. 

CableLabs said that representatives 
from CNN, DirecTV, Disney, Discovery, 

Intel, Microsoft, NBC, NCI, Network 

Computer, NDTC Technology, PBS, Sony, 
Tribune, and Warner Bros. are so far co-

operating to make the specification hap-
pen. Cable and Wireless Communica-

tions, Digital Renaissance, the Fantastic 
Corp., the Weather Channel and Wink 
Communications also have expressed in-
terest in the forum. 

Authors say this specification should 

accelerate the creation and distribution of 
enhanced TV programs and make it more 

affordable to consumers. Also, it will offer 
content providers and distributors choices 

in delivery methods and business models. 

News Bites 
• Broadband Communications Products and 
Science Applications International Corp. 
announced an alliance to jointly sell and 

integrate BCP's fiber-optic products. 
• ICTV, an early provider of commercial 

Internet and multimedia via cable, an-
nounced a five-year contract with St. 
Joseph Cablevision to provide interactive 

TV services to 25,000 potential sub-
scribers in Missouri. Initial rollout of the 

ICTV systems is slated for later this year. 
• Comcast and Jones Intercable an-

nounced last week that Comcast Corp. 
will acquire Glenn Jones' approximately 

2.9 million shares of stock in Jones In-
tercable sooner than anticipated. T 

Greta Durr is assistant features editor at 

"Communications Technology" in Denver 

She can be e-mailed at gdurr@phillips.com. 
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SPEED 
KILLS 
INGRESS 

Got a problem with ingress and noise? Then run 'em down with Wavetek's new StealthTrak: It's twice as fast — giving 

you outstanding accuracy with high-speed performance. Plus, you can now track down ingress. With Wavetek's Stealth Trak 

you'll get some new standard features, like faster spectrum displays, a built-in low-pass filter and preamp, 

an impulse noise detector and more data storage. And you'll get new, expanded digital features as well. 

You'll also like the fact it's compatible with Wavetek's 3ST and 3HRV transmitters, 

so you'll save time and money down the road. Let's face it, the new StealthTrak is 

nothing less than a high-performance machine. So call Wavetek today at 800-622-5515 or 

317-788-9351 or visit us on the Web at www.wavetek.com. And satisfy your need for speed. 
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LETTERS TO THE EDITOR 
o 

Setting the Record Straight 
I'm writing in response to reports that 
Time Warner was unhappy to be men-
tioned as a participant in the cable Out-
side Plant (OSP) Alliance. To my 
knowledge, no one at Time Warner has 
complained about the mention of our 

company in Crs Pipeline article on the Al-
liance. (Editor note: The OSP Alliance has 

changed its name to the HFC Management 
and Control Interoperability Specification 

Standards Group.) 
Time Warner has, in fact, entered into a 

dialog with some of the Alliance members 
about our priorities in this area. It is true 
that we have been, and remain, quite skep-
tical about adding status monitoring circuit-
ry to amplifiers, nodes, and special 
end-of-line monitoring devices as a practical 
and cost-effective means of improving plant 

reliability and reducing time-to-repair. 
We believe that some type of monitor-

ing is required with standby power sup-

plies. We do not, however, think standby 
supplies arc warranted in most upgraded 
hybrid fiber/coax (HFC) systems to sup-
port today's services: analog and digital 
entertainment, video, and cable modems. 

HFC architectures break our systems into 
such small segments that utility outages are 
likely to impact the same homes served by 
affected power supplies, and the reliability 
gained from the power backup is likely to be 

offset by the failures of the standby supplies 
themselves, owing to their complexity 
When our coax trunks had 30 to 40 am-

plifiers in cascade and ran for many miles, 
standby power was quite helpful. We have 
yet to be convinced that the same is true 
when passive fiber trunks serve neighbor-
hoods of a thousand homes or fewer. 
Standby power may be required for cable 
telephony, depending on how that service 
is positioned in the marketplace. The eco-
nomic burden of standby should be carried 
by that business if that is the case. 

Our fundamental view is that we should 
achieve "reliability through simplicity" Re-

ducing parts count and modularity in ac-
tive equipment reduces the complexity that 
both adds cost and increases failures. Fur-
ther, minimizing the impact of failures 

through the deployment of HFC deep into 
the plant dramatically improves reliability 

as observed by any given customer. As a re-
sult, we expect to benefit from reductions 

in both initial capital spending and ongo-
ing operating expenses. 

All of this notwithstanding, we need to 
have very short response times in repair-
ing those failures that inevitably do occur. 
The question is how to pinpoint failures 

so that technicians can be dispatched to 
the right piece of equipment immediately, 
without time-consuming iterative "brack-
eting" of the problem. 

Historically, an experienced repair dis-
patcher could send a technician to the 
right general arca, based on the areas 

, iminguimemmfflepuip impunimpumfflp 
Olson Technology, Inc. has a new Modulator, And 

VIDEO VIDEO AUDIO AUDIO 
LEVEL 0/1.1 LEVEL 0/14 A/V 

0 • 0 • • 

Spectrum has them in stock 

LEFT 

The OTM-4000 Frequency Agile Modulator has: 

• Agility to 750 MHz, 
• >80 dB Out of Band C/N Ratio 
• LCD Menu Screen 
• Channel and Channel ID Text 
• 60 dBmV Output Across the Band 
• Micro-Processor Controlled Push 
Button Tuning 

UP 

RIGHT ENTER AUX 
CONTRAST IF 

• • • 
CNN 
C H. 1 1 7 

OUTPUT FtF 
RF LEVEL ON 

0 • 

Why Pay S2,200 for a Modulator when much less will deliver the quality picture you need for your 
system. Call Spectrum Today and SAVE... 

SPECTRUM • 800-628-0088 • FAX 817-280-0745 
www.spectrummhz.com 
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Speed has never been as important in the race 
to install and maintain your return path as it is 
today. So the last thing you need is a problem 
with ingress. That's where the HP CaLan 3010R/H 
Sweep/Ingress Analyzer comes in. 

A comprehensive, flexible field tool. 

The HP CaLan 3010R/H is the one tool that does 

it all—even in the presence of ingress. 

• Forward sweep 

• Reverse sweep 

• Signal-level measurements 
(including digital signals) 

Highlights of the HP Calan 3010R/H include: 
• Ingress Detection 
When ingress corrupts return path communi-
cation, the headend unit transmits a display of 
the ingress image to the field unit for immediate 
troubleshooting. 

• Dual Path Sweep 

One headend box for both forward 
and return sweep means more 

efficient use of bandwidth, more space in the 
headend and less equipment to buy. 

• Digital Power 
Quickly and accurately measures 
average power of digital carriers— 

including return path TDMA (bursted) carriers. 

• DigiSweep Technology 
HP CaLan set the industry standard with 
its 5 ps sweep pulse. It's so fast it can 
pass through active digital traffic without 
interference. And now our sweep speed 
is even faster; measurements can be per-
formed in 650 ms. 

New! 

New! 

When speed counts, there's no faster way to 
activate your return path and troubleshoot 
ingress than the HP CaLan 3010R/H. 

For more information call: 1-800-452-484e Ext. 5333. 
1,, , ,,I1 I numI,,, UNII iT 

www.hp.cornigo/catv 

HP CaLan 3010R held unit 
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where trouble calls from customers were 
originating and knowledge of the route of 

the cable transmission plant. I believe that 
we are entering an era when this process 
can become highly automated and much 
more accurate. 
The cable industry is about to spend 

billions of dollars to place real-time two-
way terminals of various sorts into our 

customers' homes and businesses. This in-
vestment will be fully justified by the in-
cremental revenue from the new services 
delivered. A side benefit of this massive 
deployment will be "free" real-time status 
monitoring of our plant. 
As we launch cable modem, telephony 

and interactive digital TV businesses, some 
argue that we must improve reliability by 

Hopewell Pecision Inc. 
The Best Cabinets Available 

(-119 Ryan Drive 
HophtyelejOiction, NY 12533 

if:Z.48(00) 221-2737 
Fax: (914) 226-7285 

E-mail: HopePren@aol.com 

Web: www.hopewell-precision.com 

monitoring most or all of our active de-
vices, as well as many "end-of-line" points. 
I would counter that these businesses 
bring inherent monitoring as a function of 
the nature of the terminals used. 

It seems to me that there is a real op-
portunity for vendors and operators to de-
velop and deploy cable transmission 
system network management based on in-
tegration of information from various ter-
minal element managers and a geograph-
ical database of all critical active and pas-
sive system components. 

By relating each transmission compo-
nent to the range of addresses it serves 
and relating an address to each terminal, 

failures could be instantly pinpointed to a 
single system component (or very small 
number of them), based on the addresses 
with terminals reporting loss or impair-
ment of communications. This provides a 
path to status monitoring without signifi-
cant capital investment or increased plant 
complexity. 1 believe it would let us keep 
our field equipment cheap, simple and 
"dumb," and yet allow us to monitor it 
very intelligently indeed. 
The missing element in the realization 

of this benefit is not low-cost standardized 
status monitoring modules, but a network 
management system that can do the nec-
essary integration of information from the 
various systems we deploy. 

Encouraging vendor development and 
interoperability of such network manage-
ment systems is something we feel the Al-
liance should seriously consider, and we 
will continue to discuss this within the 
Alliance. We would be happy to partici-
pate in the Alliance if it decides to include 
an aggressive approach to integrated net-
work management systems in its charter. 

Jim Chiddix 
Chief Technical Officer 
Time Warner Cable 

Write to Us 
You can contact the Communications 
Technology editorial staff at 1900 Grant 
St., Suite 720, Denver, CO 80203, or 
fax (303) 839-1564. 
CT reserves the right to edit letters 

for clarity and/or space. 
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YOU'LL NEVER HAVE TO HEAR THESE WORDS AGAIN. 

Now You Can't Afford Not 
To Have Status Monitoring 

Cable operators of all sizes can now enjoy all the advantages of 
end to end HEC network monitoring without breaking the bank. 

Understanding that the up-front cost of software and equipment can be 
overwhelming, AM Communications put their twenty years of experience 
to work and developed the "OmniStat Starter Package". This package 
enables small installations to monitor virtually all network equipment 
from the headend to the end-of-line points at a fraction of traditional 
start-up costs. 

The "OmniStat Starter Package" consists of: 
• OmniComm controller card and support software 
• OmniVU monitoring software 
• Paging software 
• Two days on-site support for training and set-up 

This package is not a stripped-down model. It is full-featured, expandable 
and designed so that it will be able to comply with future standards. 

%Ice Advantage of 
Additional Savings 

If you act now, AM is offering spe-
cial pricing on transponders when 
purchased at the same time as the 
starter package. Call your AM rep-
resentative to get special pricing 
details and system information. 

For monitoring that works at prices 
that fit your budget, call in AM. 

Com M N 1 C A 1' I () N S 
The carel), cable system headaches 100 Commerce Boulevard, Quakertown, PA 18951-2237 • 800.248.9004 • www.amcomm.com 
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DEPLOYMENTWATCH 
By Greta Durr 

®II kinds of changes are in store for the way the cable industry conducts its 

business. It's no small wonder that operators of all shapes and sizes are 

suffering myriad growing pains. 

This month, "Deployment Watch" focuses 
on how those pains may be minimized. 
Whether it happens through new equip-
ment or new alliances, it's all really about 
making growing easier. 

DWDM Is the Future's Wove 
With the pressure to rapidly expand 
bandwidth capacity at an all-time indus-
try high, more MSOs are opting for 
dense wave division multiplexing 
(DWDM) as a long-term investment to 
offer subscribers the latest in advanced 
analog and digital services. 
TCI executives are touting advanced 

DWDM as a means of maximizing their 
hybrid fiber/coax (HFC) networks while 
allowing them to shrink their hubs. The 
MSO reports it is considering DWDM up-
grades for its top 14 markets, which repre-
sent 1,000 hubs. 
With the proliferation of quadrature 

amplitude modulation (QAM) digital 
TV, cable modems and Internet proto-
col (IP) telephony, a lower signal-to-
noise ratio (S/N) is acceptable and 
within reach of the new DWDM sys-
tems. Harmonic Lightwaves officials 
said that a typical hub with 20 nodes 
can cost up to $250,000 to upgrade. 
For TCI, the specialized architectures 
from Harmonic Lightwaves, ANTEC 
and General Instrument will pay off in 
the long term. 
TCI has so far deployed Harmonic's 

METROLink in four of its systems, pass-
ing nearly 250,000 homes, cdnfirming 
sentiment that there is no time like the 
present to commit to this technology 
The MSO's largest METROLink deploy-

ment to date is in its Dallas system, boast-
ing one headend, six hubs and passing 
more than 135,000 homes. In Baton 

Rouge, LA, TCI has the system in one 
headend with two hubs that serve nearly 
30,000 homes. 
Combined, this technology is active-

ly serving nearly 100,000 TCI cus-
tomers in Washington. Two of the 
MSO's five hubs in its Olympia system 
are outfitted with METROLink, and in 
nearby Vancouver, it boosts one of the 
system's two hubs. 

Bringing HFC Telephony Home 
In the race for telephony via broad-
band HFC networks, several cable op-
erators are teaming with an alliance 
that's helping them work toward 
smarter, faster and better deployment 
of what is, for most, a new frontier in 
telecommunications. 

Arris Interactive is involved in a joint 
venture that combines ANTEC's flair for 
HFC product development, manufactur-
ing, management and distribution with 
the expertise only a telecom giant such as 
Northern Telecom (Norte!) can bring to 
the table. Nortel designs, builds and inte-
grates digital networks for information, 
entertainment, education and business 
purposes worldwide. 

Together, they are selling cable oper-
ators on Cornerstone's coax telephony 
systems. Listed are recent HFC tele-
phony deployments. More than a dozen 
additional operators are in the planning 
or testing process to provide HFC tele-
phony service in their systems, Arriç 
officials said. 
• With plans in the works for more of its 
systems, Cox has deployed the service 
in its Orange County, CA; Omaha, NE; 
and New England systems. 
• Time Warner is providing the service in 
Rochester, NY. 

• TCI offers the service in Hartford, CT. 
• Cablevision Lightpath has the service in 

its Long Island, NY, system. CT 

Greta Durr is assistant features editor at "Com-
munications Technology" in Denver: She can be 
( ()reacted via e-mail at gdurr@phillips.com. 

ecent Developments: 
Who's Deploying What 

• TCA Cable TV announced its second major 
order for Terayon cable modems, this 
time to the tune of 10,000 cable 
modems with accompanying headend 
equipment. Company officials say this 
brings them nearer to their goal of sur-
passing 15% cable modem market pene-
tration. A Terayon spokesman attributed 
part of the product's popularity to the 
fact that a technician isn't necessary for 
80% of installations. TCA's network pass-
es 1.2 million homes in Texas, Arkansas, 
and Louisiana. The company said the sys-
tems will provide high-speed access for 
both business and residential customers. 
• Time Warner Telecom has begun nation-

wide deployment of branded long dis-
tance telephony services under a 
two-year agreement with IXC. Domestic 
and international long distance, 800, op-
erator assistance, directory assistance 
and calling card services also will be 
available. Under the contract, TW will re-
ceive end-user billing, back office sup-
port and customer services for its fiber 
facilities-based competitive local ex-
change carrier (CLEC) that offers tele-
phone services exclusively to businesses 
in 19 U.S. cities. Currently slated for 
long distance deployment are cities in 
New York, Texas, Ohio, North Carolina, 
Florida, Tennessee, Wisconsin, California 
and Indiana. 
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"A hundred times faster" refers to download speed ca 
01998 3Com Corporation. All rights reserved. 3Com. the 3Com 

6k analog mon speed.Current upload speed capability is lower. 
• Is , 5` the 3Com Corporation. 

Can you imagine an Internet 

that runs a hundred times faster? 

41i 

U.S. Robotics 

Your customers can. 

And we can help you make it real. 

More connected: 

The cable modem age is here. And we're leading the charge with one of the first DOCSIS-compliant 

two-way systems. Standards compliance means a rock-solid investment. With cable Internet access you can offer unprecedented 

speed. All this from the world's first name in modems. With a full range of top-to-bottom turnkey solutions, we can help you 

look smart and reap profits.To learn how cable Internet access can help your company grow, visit www.3com.com/cablenow. 
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SCTE UPDATE 

SCTE Eases EAS Implementation 
The Society of Cable Telecommunica-
tions Engineers has eased Emergency 
Alert System (EAS) implementation 
with the release of its newest training 
videotape. 

"The Emergency Alert System and the 
Cable Operator," which debuted at 
Cable-Tec Expo '98 in June, was devel-
oped to help cable systems comply with 
the Federal Communications Commis-
sion's revamped EAS regulation. This 
edict requires that cable systems serving 
10,000 or more customers comply with 
the rules by Dec. 31 of this, year. 
Under the direction of SCTE Subcom-

mittee Chairman Steve Johnson, repre-
sentatives from the FCC, FrontLine/IAS, 
MegaHertz, Sprint North Supply and 
Trilithic created this training resource to 
educate cable operators in the intricacies 
of this EAS requirement. 
Johnson comments: "This program 

has all the information you need on 
regulatory and technical requirements 
to prepare for purchase and installa-
tion of your system. Even if your 

system is smaller and not required to 
participate in these regulations until 
2002, now is a good time to begin 
preparing for implementation." 

Topics addressed include: 
• Who must participate in EAS 
• What EAS participation entails 
• When you must participate 
• The nature and content of the EAS signal 
• Testing of the EAS system 
• Methods/techniques of implementing 
EAS 
• Truck switching/spectrum replacement 
• Intermediate frequency (IF) switching 
• Crawl messages 
• Combination of techniques 
• Utilizing your existing equipment 
• Positive ways to turn your EAS invest-
ment into a revenue generator 
• What to do next 

For more information about this and 
other SCTE training materials, contact 
the Society's product fulfillment depart-
ment at (610) 363-6888, or visit the So-
ciety's Web site at www.scte.org. 

SCTE Chapters Offer Tech Training 
The SCTE will partner with three of its 
local groups this fall to offer broadband 
professionals several technical training 
opportunities. 
The SCTE North Country Chapter will 

host "Telephony for Technicians" on 
Oct.19-20 in Columbia Heights, MN. This 

two-day workshop is for technicians and 
engineers who need to understand the ba-
sics of telephone system operations, tele-
phone networks and customer equipment. 

This group also is sponsoring "Data 
Technology for Technicians" on Oct. 21-
22. This seminar will offer attendees an 
introduction to the concepts utilized in 
deploying data over broadband networks. 
Program topics include analog-to-digital 
conversion, modems, multiplexing digital 

data and more. To obtain further informa-
tion and registration for either of these 

North Country Chapter events, contact 

Dan Shea at (612) 572-9290. 
The SCTE Razorback Chapter will host 

a "Technology for Technicians II" work-
shop on Nov. 9-11 in Little Rock, AR. 
This advanced broadband seminar is de-
signed for experienced plant and mainte-
nance technicians, system designers and 
chief technicians. Topics include mathe-
matical formulas and measurements, am-
plifier systems, powering, coaxial cable, 
common cable system faults, system op-

eration and maintenance concepts, as 
well as signal leakage/cumulative leakage 
index (CLI) tests and measurements. 
The SCTE Piedmont Chapter will con-

duct a "Cable 101" seminar on Nov. 16-17 
in Charlotte, NC. This training workshop 
was created to give nontechnical personnel 
at all levels an overview of the fast-paced 
technologies in the broadband industry. 
The seminar will take people who have not 
been involved with the technical side of 

this industry and give them the knowledge 
to make sound business decisions. 

To register for either of the Razorback 
or Piedmont Chapter training opportuni-
ties, contact Jessica Dattis in the SCTE 
national conferences department at (610) 
363-6888, ext. 239. 

For more information about the Soci-
ety's Technical Training Seminar Series, 
contact SCTE Director of Regional Train-
ing Ralph Haimowitz at (828) 264-8310, 
or you can e-mail him at 
rhaimowitz@scte.org. 

SCTE Reworks Regional Seminars 
Regional seminars represent another way 
the Society provides training to its mem-
bers and customers. 
SCTE is reworking the content in these 

seminars to assure they fit more closely 
with the deployment of new services and 
technologies. The Society also has added 
new regional seminars to include "CATV 
101" and a "Train-the-Trainer" course. 
"CATV 101" can be delivered in a one-

or two-day format. The target audience 
includes system managers, salespeople, 
customer service employees, financial 
people and other nontechnical folks. The 
course explains the basic technical theory 
of traditional cable system operations and 
then introduces the new technologies and 
services that will be delivered over the 
broadband platform. 

"Train-the-Trainer" helps teach trainers 
and supervisors how to more effectively 
present training. The course uses SCTE-
developed Leader Guides to demonstrate 
effective training techniques specifically 
for technical employees. 

The Society of Cable Telecommunica-
tions Engineers is a national nonprofit pro-
fessional organization serving the 

broadband industry's technical community. 
SCTE currently has more than 13,500 

national members from the United States 
and 70 foreign countries and offers a variety 
of programs and services for the industry's 
educational benefit. SCTE has 72 chapters 
and meeting groups and has technically cer-
tified more than 3,000 employees of the 

cable telecommunications industry. T 
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Performince 
by design. 
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The DSM-210: DX's new state-of-the-art 858 MI- lz wideband modulatoi 

Order today. Delivered tomorrow. Now that's 'le! 
How can a wideband modulator be 

so powerful and so compact at the 

same time? It's a DX of course. 

Providing unparalleled performance 

and futuristic design, DX's frequency agile modulator 

offers digital channel display, automatic video sensing 

and switching, dual front Panel LED bar graph 

modulation and deviation indicators, PLL firquency-

synthesized tuning and best of all, a revolutionary 

Band Pass Filter System providing superior 

C/N performance for large system environments.  

The DX DSM-210, the next generation in a long 

line of breakthrough products from DX, the 

world's leading supplier of CATV delivery 

products. For pricing and vital statistics, call 

DX Communications now 

DX Communications: 1143 West Newport Center Drive Deerfield Beach, Florida 33442 (888) 293 - 5856 

DX Coutit:VICATIOAS IS A DAIWA OF ITOCHU CABLE SERVICLS 
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Interview 
with 
aLeade 

By Rex Porter 

Dr. Strangeleak, Mad Scientist 
Ted Hanson, Part 2 

T ed Hutson is so well-known in cable that he hardly needs an opening biographical sketch. From his debut as chief engineer when CableCom General prop-

erties were acquired by Cap Cities, Ted moved with other acquisitions and mergers, ending his 

MSO career as vice president with Post Newsweek Cable in Scottsdale, AZ. Ted's career includes 

leadership in training engineers and technicians on cumulative leakage index ((LI), chairman-

ship of the 1995 Society of Cable Telecommunications Engineers Cable-Tec Expo and numerous 

Emerging Technologies seminars, and induction into the SCIE Hall of Fame in 1995. Following 

his move from Post Newsweek Cable, Ted formed a research and development company, Scotts-

dale TV Labs. Part 1 (September 1998) of this interview took us through Ted's early years as a 

technician and MSO engineer. In this second segment, Ted explains why he left MSO engineer-

ing to start his own company and shares his views on the future of cable telecommunications. 

Communications Technology: What happened to lead you away from MS0s? 

Ted Hartson: There was something eating at me all along. I had been successful at 
managing the engineering group for the company, working with really great people, 
spending more and more time making business presentations, spending more and 

more time in operational issues and spending less and less time doing what I like to 
do—I'm just a radio man at heart. 

So I decided at first to take a little bit of time off. I asked my boss (and it's really in-
teresting because I've had some great bosses—leaving Post Newsweek was one of the 
hardest things I've ever done because I had one of the nicest bosses) for three months' 

I 

Ted Hanson 

sabbatical. That was sort of, "Take the 
three months off, you still have a job, 
you're still our pal, come in once in a 
while," fully compensated. 

However, that period of time absolutely 
spoiled me. I went back and announced 
that I was going to leave and did. It's been 
two or three years.Istarted Scottsdale 
Television Labs. The idea here was to do 

,trategic consulting to take advantage of 
engineering things I knew or thought I 
knew and to help people look at things 
technically in a little different light. 

Communications Technology: OK, so you 
started a brand-new business? 
Ted Hartson: We got into the Labs and 
had some clients, and we still have some 
clients, and we enjoy them—at least we 

try not to chase too many of them away. 
But we got caught up in our own stuff. 

About three years ago, Walt Ciciora and 
I were traveling in the East, and I said one 
of the things I would like to work on, that 
I thought there was an opportunity to 
take advantage of modern technology and 

the fact that the old TV spectrum and the 
NTSC waveform had a lot of green space, 

like Swiss cheese—a lot of holes in it. I 
said, "If I could work on anything I want-
ed, I'd work on that." 
Then one thing led to another, and by 

the winter of that year, Bob Dickinson and 
I were together, and I said, "Well, I think I 

know a way to do something in this 
space," and he said, "I think I know a way 
to do something with this space, too." I 
said, "I don't know what your idea is, but 
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I'm sure mine is better than yours." 
We decided we would work on this to-

gether. A day later, we decided we wanted 
Walt Ciciora to be in on the deal with us. 
So, that's how the three guys put them-
selves together, first in a company that 
didn't have a name that we called Calzone. 
You know what a calzone is—we used to 
say you never know what's inside until 
you take a bite, but in this case, byte. 
Then we decided Calzone needed a sex-

ier name, so we called it Incarnera. My 
grandmother was a Latin teacher, and 
when a judge hears something "in cam-
era," they say he hears it "privately, within 
chambers." So, we bastardized that into a 
trade name, EnCamera Sciences Corp. 
That has been taking nearly all of my time 
for the last two years. 
Bob Dickinson and his company have 

done a lot of development work. We've 
done a lot of the development work here. 
Walt has spent endless hours working on 
the patent. What started out to be a con-
sulting company has now turned out to be 
my own development company. 

Communications Technology: When did 
you start loading up your garages with labo-
ratory gear? 
Ted Hartson: 1958. I had a garage, my 
dad's Battle Creek, MI, garage, and I had 
all of the stuff that would fit in there. I 
built a broadcast band transmitter, put 
about 400 feet of wire on it, didn't have a 
car, so I talked a pal of mine into going 
for a ride with me. We drove down damn 
near to Fort Wayne, IN. We got about 80 
miles away from this thing, and we could 
still hear the alarm clock ticking on it. 

That's how I decided I needed a com-
mercial license, so I got one the next year. 
I mean, that was a real radio. You could 
walk around in the back yard and see the 
neon lights come on. That was the first 
garage. I always had a garage full of stuff. 

At the time I invented the sideband in-
terdiction filter that Eagle builds, it was 
invented in my garage in Scottsdale, 
which is kind of a "high-toned" neighbor-
hood where people wondered, "What is 
that madman doing in there?" because in 
a three-car garage in Scottsdale, AZ, in the 

summertime it gets to be about 110°. I 
had a big swamp cooler stuck in the door, 
and I was working in my shorts. 

Communications Technology: Everyone 
talks about digital and high definition TV 
(HDTV) now. What happens to analog TV? 
Ted Hanson: On one hand, you can say 
that the answer I am going to give you is 
self-serving. But on the other hand, I 
would say that the whole vision of En-
Camera hiding a digital signal inside of 
analog evolved from the appreciation that 
the analog market isn't going to go away. 
There are 250 million analog TV sets in 
the United States. There's about 25 digital. 
That's one more than two dozen. 

It's that appreciation that causes me to 
look at this old TV camera, which was 
made in 1946. I'm also looking at an old 
TV set, made in 1948. And they still work 
on the same standard. They don't get 
color. They don't get stereo. But they still 
work on the same standard. The idea that 
suddenly all of these old TV sets are going 
to vanish is baloney. I think that analog 
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TV will be around for a long time. 
When I was in the TV shop selling TV 

sets back in the early '60s, I'd be out run-
ning service calls. I'd say "Mrs. Kupinski, 
you need a new TV set. Why don't you 
come down? I'll show you the new color 
sets. Come down Wednesday night." She'd 
say, "I don't know if I can come down 
Wednesday night; I can come down 
Thursday" I'd reply, "Now, I'm bowling on 
Thursday night, but if you come down on 
Wednesday night, I'll show them to you." 
And you knew damn good and well that 
you didn't want anybody coming down to 
see a color TV on any night other than 
Wednesday because "The Virginian" was 
on Wednesday night, and there wasn't any 
other color. At least they could take that 
TV set home and watch black-and-white 
on it if they wanted to. But until you 
reach some critical mass in digital, I just 
don't know how the digital gets to first 
base. I don't know how you sell an $8,000 
TV set to a customer and tell them that 
there are one or two channels. 
I heard last week that the Jay Leno 

show is going to be produced in high defi-
nition next year. And I thought, "Gee, 
that's great, except I like David Letterman 
better." In the old days, when Sarnoff 
ruled the whole damn world (had NBC, 
RCA) he had control of so many things. 
Sarnoff spent $100 million just making 
the prime-time season of 1967 all-color. 
And before then, you could just barely 
give away a color TV set because there 
wasn't enough programming. But that re-
ally caused the up-tick for people to get 
excited about color. 

So when you think about people imme-
diately embracing digital—until there's 
programming, and then you think about 
the "chicken and the egg," that there's not 
going to be programming at outlets until 
there are sets—it's a more complicated 
issue. So I think analog is going to be 
around for a long time. 

Communications Technology: Let's talk 
about the must-carry rules. 
Ted Hartson: I have to say this. I was 
caught up in a very contentious period a 

couple of years ago, dealing with the con-
sumer electronics people on this so-called 
cable TV interface or cable-consumer in-
terface—and this is a digression, but only 
for a little bit. Being right in the middle of 
that, we used to go around the room and 
introduce ourselves, and I used to say, 
"Ted Hartson, everybody's friend." 
I would like to be everybody's friend, 

and I think the broadcasters have con-
ducted themselves less than honorably on 
occasion, and I'm not so sure that the 
cable TV industry hasn't also. I guess I'd 
like to be everybody's friend in this regard. 
It's an extremely difficult position, and 
what I think about it doesn't really matter. 
The one thing is, whoever wins—if the 

broadcasters win the first round, cable is 
going to appeal. And if cable wins the first 
round, broadcasters are going to appeal. 
There are likely to be several years of liti-
gation so that kids yet unborn may well 
graduate from college going to school on 
tuitions paid for by the litigation in this. 

Underlying it all should be that the cus-
tomers should get what they want. If the 
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customers want to get standard definition 
TV from a broadcast station, piped over 
cable, they ought to be able to do that. It's 
an interesting dilemma because cable has 
a finite resource. We only have so much 
pipe, and the pipe is already full. Where 
you are going to carry these additional 
stations? I don't know. 
I listened to Joe Collins talking to the 

Senate on C-SPAN, and he said that to 
carry the 14 high definition stations that 
are expected to be on in New York City, 
he'd have to take 14 channels off the air. I 
wouldn't want to be the guy to do that. If 
I took 14 channels off the air, I'd want to 
have someone start my car for me. 

Communications Technology: What are 
your impressions about Bill Gates getting 
into the cable industry? 
Ted Hartson: Well, $1 billion is a lot of 
money. But the last time I read, that 
means he's got 39 of them left. I'm glad 
Bill Gates is finally interested in cable TV. 
About five years ago, we held an 

Emerging Technologies Conference right 
here in Phoenix. I was the program chair-
man, and I got it in my head that I wanted 
Bill Gates to come and speak to this 
group. And I begged and cajoled and 
wrote letters, and the best they could do 
was come up with Craig Mundie, or Tues-
day, or Wednesday or some of the Craigs 
from their marketing group. So it never 
happened. I guess we were just slightly 
ahead of our time. 
What does it mean? I know exactly 

what it means. My old bosses at Cap 
Cities taught me that lesson well. "He's 
buying a place by the campfire." Even if 
he never laid a management hand on his 
$1 billion investment, Brian Roberts and 
company would make sure that invest-
ment does not go down. 
On the other hand, he's bought com-

plete entry to the thought process of the 
cable TV industry. Having that thought 
process will allow him to head his future 
activities in directions that more closely 
align with cable. 

Communications Technology: With Mo-
torola and Teledesic putting up satellites, 
what's their future interface with cable? 
Ted Hartson: It's interesting because when 
I wound up the last comment, I said, "He 
buys entry and that helps him steer his 

business." And I was just thinking, "Do I 
want to get into McCaw, Gates and 
Teledesic?" I think there is a very real 
probability both the Iridium and the 
Teledesic system, at some time, will 
stream entertainment traffic. Now, 
whether that entertainment is data or pic-
tures, or both, time will tell. 
When I got in the cable business in the 

mid-'60s, there was this really effete group 
of the telephone company, which had 
their own trucks and drank their own cof-
fee and had their own tools and their own 
building. They were the Teletype repair-
men. Some of them talked like God's lips 
to man's ears, you know. You don't see 
these guys around anymore because, in 
the digital world, it doesn't matter too 
much whether these bits are voice bits or 
data bits. They are all going through the 
same wire, and they don't have Model 15s 
or Model 28s stuck on the end of them. 
I think it's entirely likely that anybody 

who has bandwidth will be into every-
body else's business. I don't necessarily be-
lieve in the "two wires to every home" 
solution. There may be two wires in some 
markets and maybe one wire in one mar-
ket and a different kind of wire in another 
market. I just hope the Feds leave their 
hands off it and let the marketplace work. 

Communications Technology: Do you be-
lieve we will soon learn how to tap fiber and 
have pure fiber into the home? 
Ted Hartson: One reason fiber became 
popular in cable was that eventually we 
got to where the transmit equipment was 
effectively a light bulb, and the receiver 
was a photo cell. You could shove RF 
down one end, and when you got it out 
on the other end, it looked like RF again. 
It treated the system in an analog way. 

Fiber was around; the telephone com-
pany was using it many years before we 
started using it. We said systems couldn't 
afford the terminal equipment. I think it's 
a long time before TV sets have S-connec-
tors on them instead of F-connectors. 
That could happen, but it's got to drive 
the cost way down. Tom Elliot is fond of 
saying that any chip only costs $5 if you 
build enough of them. It's just the trick of 
building enough of them. 
I think the coaxial bandwidth is a sweet 

bandwidth. It's inherently bidirectional. I 
guess that 10 years ago, at one of the 
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engineering conferences, a quote that I'd 
kind of like to be remembered by was, 
"The cable TV industry has more band-
width by accident than telephone compa-
nies have on purpose." I believe that coax 
and fiber will have a very long life. 

Communications Technology: And finally, 
what one technology do you think had the 
greatest impact on cable TV? 
Ted Hartson: It's hard not to mention the 
satellite because the satellite gave us pro-
gramming alternatives we could bring 
back into the urban markets. In the old 
days, if you were in the urban markets, 
you had all the television you could stand. 
But, if you were in the rural markets, you 
wanted to get the urban market signals. 
So there was nothing to sell to the urban 
markets, pre-satellite. 
You can't ignore fiber for its potential to 

get reliability out to long range service. I 
was asked that question not too long ago 
in a different context.lwould still answer 
the same way.1 think one of the biggest 
impacts on the cable TV industry was that 
thing right there, a hybrid amplifier. 

Before then, depending on the spot 
market on transistors, every other amplifi-
er was a little different from the previous 
one. There was no consistency in quality. 

You knew things. You'd say, "That's a good 
line extender. That's a good trunk station. 
Those things are susceptible to lightning." 
You'd go through all these things and no 
steps. "They are great amplifiers, but they 
can't handle lightning". Now, starting with 
the chips, Motorola, TRW, Hewlett-
Packard with the gold dot to begin with, 
that brought about a consistency in the 
amplifier, which allowed reliability and 
cascadability. I think it was the hybrid 
chip and being able to make good low-
distortion gain, slope amplifier; these are 
little things, they're not as sexy as fiber or 
satellite. But if it hadn't been for the hy-
brid amplifier, I think the cable TV indus-
try would have languished. 
I think the next technological break-

through will be doing exactly what we've 
been doing. I think that getting more 
channels to the customers will always be 
important. People constantly ask, "How 
many channels is enough channels?" You 
remember when three or five was 
enough. I remember when 12 was 
enough. I had 12, and I could have a 
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Tyler weather-watch and a fish bowl and 
an AP news channel, which was a camera 
looking at a Teletype machine. 
One thing the 30-odd years in cable 

have taught me is to not try to set the 
limits for the customer. If the customers 
want more channels, we should give 
them more channels. And we should 
continue to give them more channels 

until they are unwilling to pay for more 
new channels. 
I think it's not necessarily a break-

through in cable, but a breakthrough tech-
nologically in the home. I think the 
personal computer (PC) and TV set will 
get very close together. I'm not sure either 
one will be the victor. We are always look-
ing for the "killer" application. I never 
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thought that cable TV was a "killer" appli-
cation. I got into cable because it seemed 
like something that was exciting. When I 
was a kid, I thought it was great to play 
with radios when television was revving 
up in the late '40s. And, just about by ac-
cident, 1 wound up in the hottest thing 
happening. I don't know what the hottest 
thing is to happen next. It may not be in 
the classic telecommunications field. 
When you think about cable TV, in 

general, God built the ionosphere, 
Sarnoff built the TV sets, and we didn't 
even know we needed Jerrold's ampli-
fiers in the middle. We thought it was a 
complete structure. Then we said: "Wait 
a minute. If you got a little ionosphere, 
and you got a little TV set, and then you 
put a little coax in the middle of it, 
here's a whole new industry." Conse-
quently, there could be a piece, and I 
think there is going to be convergence. 
But I'm not sure that anybody wins. I'm 
not sure that anybody loses. 
I think that convergence is kind of a 

melting pot, and I think that trying to sell 
it from the top down is a huge mistake. I 
think that Bill Gates' saying people need 
CE or the cable industry trying to say 
what you need is a DOCSIS (Data Over 
Cable Service Interface Specification) 
modem or an OpenCable set-top convert-
er is selling from the top down. 
I think that having grown up in that 

radio shop I told you about earlier, and 
having been raised by my grandfathers 
(one of whom was a barber and the other 
a butcher—you talk about people in busi-
nesses who live or die by the tongue), 
they listened to their customers because if 
they didn't listen to their customers, their 
customers wouldn't be back. I think it 
borders on shameful, what cable TV has 
let happen to its image, some of which 
was because of callousness, some of which 
was debt service. 
I think we should let our customers tell 

us what they really want, if they will really 
pay for it, and I think we should get in 
the back shop and build that hardware. 
Then I think we should get that "shiny-
suit" salesman out and sell that system 
right back at them. 

Rex Porter is editor of "Communications 
Technology." He can be reached via e-mail 
at tvrex@earthlink.net. 
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RETURN 

By Alex Zayistoyich 

Cable Modems: 
Fanfare for the Common Man 

T he other day, my lawn care guy told me his company "didn't have the bandwidth" to 

mow my lawn this week. That's when I knew for sure that cable modems will be a huge 

success as a consumer product. 

Many industry observers have wondered 
whether the penetration rate of cable 
modems is growing fast enough to create 
a legitimate consumer market for the de-
vices. Take it from me, it is. 

Technospeak and market awareness 
When you start hearing words like 

"throughput," "bandwidth" and "killer 
app" being thrown around by the average 
Joe, you begin to get an idea of how firm-
ly entrenched computers are becoming in 
American culture. People who don't know 
a soft boot from a combat boot are talking 
about "killer apps" for everything from 
software to cigarette lighters. (For the 
record, the killer app for cigarette lighters 
is lighting cigarettes. Let's move on.) 

This infiltration of technospeak into 
popular vocabulary has been around prob-
ably since the earliest beginnings of tech-
nology itself. Not that far back, when 
stereo audio came into its own, all of a 
sudden the phrase "hi-fi" was attached to 
everything from record players to ciga-
rettes. I'm not kidding. Back in the early 
1960s, Mike Wallace was stumping in TV 
ads for Parliament cigarettes, "with the hi-
fi recessed filter." 
How can a cigarette filter be hi-fi? Good 

question. The answer is, it can't, but it 
doesn't matter. It sounds cool, and some-
one decided that was enough. Never mind 
that it doesn't make sense. Since when 
does making sense have anything to do 
with advertising? 

Hi-fi. Mach speed. Downlink. Cyber-
space. When technology gains a foothold, 

its language passes into popular speech. 
And that's happening more quickly than 
ever in the Information Age. The general 
public has become aware that there is 
such a thing as "bandwidth," and that 
having a lot of it is good. Guess what? 
They're creating their own cable modem 
market awareness. 

The long road to instant fame 
The other thing to keep in mind about 

cable modem development is that there's 
already a heck of a lot of product out 
there. 1 know some analysts may dispute 
that, but you know what? They're wrong. 
For proof, you don't have to look any far-
ther than the Sony Mini-Disc. 

In consumer circles, people are talking 
about this latest technological novelty as if 
it just came out of R&D yesterday. In fact, 
Mini-Disc technology is at least six to 
eight years old. It was introduced in San 
Francisco at an Audio Engineering Society 
convention. At the time, both Mini-Disc 
and digital audio tape (DAT) were jockey-
ing for position as an alternative to CDs, 
with the advantages of cassettes. In fact, 
marketing at the time focused on prere-
corded Mini-Discs. The first commercially 
available Mini-Disc recording was the last 
album by Journey; the little plastic-cased 
goody was polybagged with copies of 
Rolling Stone magazine. Remember that? 
Nobody else does, either. 
Prerecorded Mini-Discs occupied the 

same level of hell as New Coke when it 
came to market oblivion. The bottom fell 
out of the technology altogether. 

Life imitates business 
Both Mini-Disc and DAT had to take 

the same difficult overland route to con-
sumer acceptance: The professional mar-
ketplace. DAT and Mini-Disc recorders 
both became relatively widely used as 
field recording devices for journalists and 
radio producers. Ultimately, the DAT de-
veloped a loyal following among profes-
sional recording engineers, while 
Mini-Disc changed its marketing strategy 
from a low-fi alternative to CDs for prere-
corded music to a higher-fi alternative to 
cassette tapes for personal consumer 
music mixes. That's the real story behind 
Mini-Disc—not its "overnight success." 

So to have several hundred thousand 
cable modems in the field after three years 
actually is a pretty big deal. With retail 
rollouts scheduled through the year, and 
everybody from your lawn guy to your 
Uncle Iry talking about "bandwidth" and 
"throughput," market demand is there. 
Another lesson you can learn from the 

whole Sony Mini-Disc saga is that nothing 
drives demand for consumer products like 
professional applications. It's reassuring 
that cable companies are making a play 
for the business-to-business marketplace, 
because if people use cable modems at 
work, they're more likely to try to get 
them for home use, too. A little more 
focus on enterprise-oriented networking 
can only help matters. 

So the next time you hear someone 
question the long-term viability of cable 
modem technology, lay the whole Mini-
Disc analogy on them. It can take years to 
be an overnight sensation. ( T 

Alex Zavistovich is consulting editor of 
"Communications Technology" magazine. He 
can be reached in Potomac, MD, at (301) 
340-7788, ext. 2134. 
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NEW PRODUCTS ADVERTISEMENT 

CAT V-27 Standby battery 

costs only $64.95 

Best high temperature battery available. 
New high-tech aqueous cellTM battery 
normally outlasts valve regulated 
gelled electrolyte batteries two to one 
in CATV applications and provides as 
much as 20% longer run time. By far 
the best battery value on the market 
today. Specify CATV-27 Battery $64.95. 
Performance Power Technologies 
Call toll free today 800-279-6330. 

Reader Service Number 200 

SURGE-GARD' ̀I protects 

against nuisance fuse blowing 

and resets in 60 seconds 

Self-resetting "smart" surge protection 
replaces fuses in locations where they 
blow for no apparent reason, causing 
unnecessary truck rolls. Installs quick-
ly and easily on the output of any type 
of power supply. Essential for "hard-
ened" fuseless cable systems. Specify 
SG15B Surge/Gard TM $30.00 (100-up) 
Performance Power Technologies 
Order today, call 800-279-6330. 

Reader Service Number 201 

BATTERY TESTER checks 

12 volt standby batteries 

automatically 

Battery Tester checks standby batteries 
in 10 seconds. Since batteries deterio-
rate gradually, regular testing with 
this unique device enables you to log 
changes in voltage levels as they 
occur. Having this history lets you 
know when to do preventive mainte-
nance before a critical battery fails. 
Specify Model BT1200. Price $295.00. 
Performance Power Technologies 
Call toll free 800-279-6330. 

Reader Service Number 202 

Performance CALIFORNIAN", 
60V/90V Standby Power Supply 

... built so tough it's got 
a lifetime warranty 

If it's dependable powering you are looking for, then the 
obvious choice is Performance Power Technologies Look 
at it this way, what single piece of equipment must be 
absolutely reliable in a cable system? The power supply of 
course' And what elements in a power supply provide you 
with reliability? Surely not the bells and whistles and all 
those winking and blinking lights. Maybe they give you a 

sense of security, but in reality they have no effect in reduc-
ing the number of power supply outages you are experi-
encing. A power supply must be rugged. It must be simple. 
It must be dependable. It must be quality. It must be func-
tional. Most of all, it must have a lifetime warranty that real-
ly means business Performance is the one power supply 
that can truly meet your standards for broadband power-
ing, so call today toll free, 800-279-6330 and ask about our 
Challenger program. 

PERFORMANCE 

POWER 
TECHNOLOGIES 

AN EDWIN-ROSS COMMUNICATIONS COMPANY 
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HRANAC—Notes for the Tech 

By Ron Hranac 

Camp Jeep 
Lessons in Customer Service 

lust returned from a weekend in Colorado's high country where my daughter, her 

boyfriend and I attended a Chrysler Corp. event called Camp Jeep. This was the first time 

at Camp Jeep for all three of us, so we really weren't quite sure what to expect. 

Held at Camp Hale, CO, originally the 
training site for the U.S. Army's 10th 
Mountain Division during World War II, 
Camp Jeep is an annual gathering for 
owners of Jeep vehicles. I don't have offi-
cial attendance figures, but I was told that 
an estimated 6,000 people and 2,100 Jeeps 
were on hand, having come from 44 states 
plus about a half dozen countries. 

Before you ask if Communications 
Technology is changing its name to Com-
munications Technology and Four Wheel 
Drive Magazine, read on. There's a point 
to all of this. 
We arrived in Vail, CO, Thursday 

afternoon, checked in at our hotel, then 
dropped by the Dobson Ice Arena for 
the Business Week-sponsored "Jump 
Start" registration event. There, we 
dropped off liability waiver and photo/ 
name release forms, picked up name 
tags, and got last minute updates on the 
weekend's activities. 

Early the next morning, we drove to 
Camp Hale to participate in the first full 
day's schedule of events, some of which 
we signed up for when pre-registering sev-
eral weeks earlier. 

Activities by the bunch 
The first activity we went to was 

called Jeep 101, where attendees had an 
opportunity to drive brand-new 1999 
Grand Cherokees around an obstacle 
course. One fun part about this was the 
fact that Camp Jeep participants were 
the first members of the general public 
to drive the redesigned Grand Cherokee, 

well before the new model shows up on 
dealers' lots this fall. 

Later in the morning, the three of us at-
tended a photography seminar, which was 
taught by well-known National Geographic 
photographer Adriel Heisey. 

"Before you ask if 
Communications 
Technology is 

changing its name to 
Communications 

Technology and Four 
Wheel Drive 

Magazine, read on." 

Camp Jeep had far more activities avail-
able than time to attend them all, so we 
picked several of interest. Among my fa-
vorites was a chance to meet with factory 
engineers to ask technical questions, talk 
about vehicle likes and dislikes, and dis-
cuss ideas for future vehicles. 

Company representatives 
Several companies that make major 

components and accessories for Jeep vehi-
cles, such as Dana/Spicer (axles and differ-
entials), New Venture Gear (transfer 

cases), along with manufacturers of seats, 
upholstery, audio systems, air condition-
ing parts, electrical and fuel system com-
ponents, tires and wheels, and so forth, 
also had exhibits and personnel in the en-
gineering tent. As you can imagine, I 
spent a lot of time there. 

There was an interesting exhibit of 
vintage Jeeps that have been built over 
the years, going all the way back to some 
of the original MB versions used in 
World War II. 

Yet another tent had several concept ve-
hicles, some of which have been on dis-
play at car shows around the country and 
have been featured in the major automo-
tive publications. 
One of the fun ones was a late-model 

Wrangler with a nitrous oxide injected 5.2 
liter V8 engine. Probably not too practical 
for serious rock crawling, it would 
nonetheless be a kick in stoplight drags. A 
representative from the company that 
builds Chrysler's concept cars said the lit-
tle Jeep produces about 900 horsepower 
when the nitrous button is engaged. 

Fun times 
Friday afternoon, we went on a U.S. 

Forest Service-guided hike along part of 
the Colorado Trail a few miles from 
Camp Jeep. After returning to Camp 
Hale, we enjoyed listening to a tradition-
al Western/bluegrass band at one of the 
main tents. In between the day's activi-
ties, we spent time wandering through 
the parking lot, admiring many of the 
modified Jeeps and gleaning new ideas 
for tweaking our rigs. 

Saturday we went on a full-day guid-
ed trail ride (using our own vehicles, of 
course). Camp Jeep had arranged to 
provide guided off-highway trail rides 
on 30 different area four-wheel-drive 
roads of varying difficulty each day 
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The Open Road 
to Digital Migration 

• Reduced Operating Costs Straight Toward Digital 
with Interdiction 

Digital 
Broadcast 

Two Way 
Services 

Internet Access 

Interactive 
Programming 

Web Browsing 

CAUTION 
Dead-End Ahead 
• Set Top Obsolescence 

• Set Top Piracy 

• Set Top Buy Through 
Problems 

Reader Service Number 27 

- Digital Ready—Reduced Capital 

• Eliminates Piracy 41011011111. 

• Consumers Like It 

• Pocket Deployment 

• it la Carte Programs 

BLONDER 
TONGUE 
LABORATORIES INC 

One Jake Brown Rd., Old Bridge, NJ 08857 
(732) 679-4000 • FAX (732) 679-4353 
http://www.blondertongue.com 



through the weekend. Being Colorado 
residents and avid four-wheelers, this 
sort of activity is regular weekend recre-
ation for our families. 
By the way, forget the commercials 

you've seen on TV showing four-wheel-
drive vehicles racing through the back-
country tearing up the environment. 
When I drive my Jeep off-highway, I'm 
often passed by folks on mountain bikes. 
This is true for most responsible four-
wheelers. Much of the time, you can walk 
faster than we drive. 
Anyhow, our particular group had 

about 20 Jeeps, and we had a fun time. 
Saturday evening back at Camp Jeep, we 
enjoyed one of the weekend's major 
events, a live concert featuring singer 
Kenny Loggins. 

Seminars 
Sunday was Camp Jeep's last day, and 

we managed to squeeze in a family out-
door survival science course and a friction 
fire building course. (Yes, they taught par-
ticipants how to start a fire by rubbing 

"CALL US FOR ALL YOUR SATELLITE 
ANTENNA REQUIREMENTS" 

Established 1975 

two sticks together, as well as more con-
ventional bow and spindle methods.) 
Warn Industries offered a brief but infor-

mative winching demonstration, and I 
spent more time with some of Jeep's engi-
neers. One pleasant surprise occurred when 
we arrived at Camp Hale early Sunday 
morning. Officials asked if I would mind 
parking my Jeep for the day in an area re-
served for the display of owner-modified ve-
hicles. That was definitely unexpected. 
Camp Jeep offered activities for all ages, 

including small children. There were a lot 
of families present, and I can't imagine 
that anyone didn't have a good time. 

Well, except maybe the guy who rolled 
his Grand Cherokee into the creek near 
the entrance to Camp Hale. Seems he got 
distracted trying to swat a bee inside his 
Jeep. Fortunately, he didn't injure anything 
except his pride. Heck, he wasn't even able 
to go back home and boast that he'd 
trashed his rig on some dangerous four-
wheel-drive trail. I suppose that's a bit like 
going skiing and breaking your leg in your 
hotel room instead of on the slope. 

SATELLITE ANTENNA SYSTEMS 

3.1, 3.7 (shown) 4.5 meter 

DENVER, CO ATLANTA, GA ST.LOUIS, MO PHOENIX, AZ 
800-525-8386 800-962-5966 800-821-6800 800-883-8839 
303-779-1717 OCA LA, FL INDIANAPOLIS, IN 
303-779-1749 FAX 800-922-9200 800-761-7610 http://www.megahz.com 

"Unique" Products For the 21st Century! 

Reader Service Number 28 

The moral of the story 
OK, now to the point of all of this: 

building customer loyalty. I came away 
from Camp Jeep with a good feeling about 
Jeep's commitment to developing and 
maintaining customer loyalty. 

All of the Camp Jeep staff—from park-
ing area attendants to the factory's engi-
neers—maintained a great disposition 
during the weekend, were always polite 
and helpful, and appeared to be genuinely 
interested in seeing that participants had a 
good time. I'm on my third Jeep, and after 
an event like this, I'll definitely consider 
another Jeep in the future. 
Why can't cable operators do something 

along the lines of a Camp Jeep as a means 
to build customer loyalty? No, we don't 
have to go out in the woods and set up 
four-wheel-drive excursions. But why not 
do something at the system level over a 
summer weekend, maybe at the system of-
fice or an area mall, where our customers 
can come and meet the local staff? 

Here are some more ideas: Have the 
system engineering staff available to an-
swer technical questions; bring in reps 
from the programmers (maybe even a 
movie star or sports figure to sign auto-
graphs); sponsor a concert and a barbe-
cue; set up marketing forums to listen to 
the good, bad and ugly comments from 
subs; set up a mini-demo of the cable in-
dustry's history; offer headend tours if 
convenient; even have some good-natured 
competition similar to Cable-Tec Games. 

I'd be willing to bet that most systems 
could get other local media and busi-
nesses to cosponsor some of the activi-
ties. Larger systems might even be able 
to get the help of major media and other 
companies, much like Camp Jeep's 
arrangement. Why not try to have the 
likes of National Geographic provide a 
photographer to teach basic photogra-
phy seminars? 
I think something like this would go a 

long way toward helping to build cus-
tomer loyalty. I know Camp Jeep certainly 
worked from my perspective. ( 

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 tit ranac@aol.com. 
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New Unique Fiber Optic Ethernet System 
Eliminates Data Collisions 

11 111111111 11111111111101111 ., 
11110F 

Radiant introduces the most cost-effective 
and technologically advanced method of 
connecting remote Ethernet hubs together. 
The Series DL200 allows transmission dis-
tances up to 100 Km and data throughputs 
of 100 Mbs. It can be used for any size 
system — large or small. Typical applica-
tions include interconnecting large metro-
politan school districts or remote college or 
industry locations. Budgetary cost is less 
than $3,000 per location. 

Reader Service Number 205 

Added Features To Your Ethernet System 
The DL200 Ethernet System now has a 
number of new and unique features which 
have been added. The system is now avail-
able using only one fiber for two-way (bi-
directional transmission), including a fully 
redundant Ethernet Ring Topology over 
one fiber. Most recent of all, video and 
RS232 data can now be transmitted over 
the same Ethernet System. Call us with 
your special applications. 

Reader Service Number 206 
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Fiber Optic CAN Drop Cables 
Radiant offers a full line of fiber optic cable 
plant products. The company guarantees 
drop cables with back reflections of -65dB 
for ultra polish terminations and -70dB for 
angle polish terminations. Available from 2 
to 12 fibers with customer specified node 
connector. Also available are fiber optic 
assemblies, couplers, WDMs, customer 
premise cabinets, plus the industry's first 
and best low back reflection attenuators, 
both fixed and variable. 

Reader Service Number 207 

FIBER OPTIC ELECTRONIC 

SYSTEMS FROM RADIANT 

LET YOU GENERATE 

REVENUE AND CUT COSTS, 

N THESE SYSTEMS ARE 

COST-EFFECTIVE AND CAN 

TRANSMIT UP TO 50 KM. 

our Dark Fiber 
• Fiber optic single-channel baseband video systems ideal for 

distance learning applications with schools, direct broadcast 

pick-ups and remote antenna sites. Four channel systems 

and bi-directional versions also available, providing two-way 

transmissions over one fiber. 

• Fiber optic systems for status monitoring and control com-

patible with all manufacturers to replace leased phone lines. 

• Fiber optic Ethernet systems with high throughput (up to 

100 MBS) and no distance limitations (up to 100 Km)., .now 

available on one fiber. 

• New high-speed TDM transmits video. T1 and Ethernet at 

very low cost...VL7000 Supermux. 

• Video codec — high quality, low cost product adds video to 

any digital network — Ethernet, ISDN, ATM. etc. 

Radiant Communications Corporation 
P.O. Box 867 
South Plainfield, NJ 07080 

1.800.WOW.FIBR 
in NJ 908.757.7444 
Fax 908.757.8666 
Reader Service Number 29 
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FOCUS ON 

By Justin J. Junkus 

Internet Protocol Tidbits 

IP Telephony's Challenges and Applications 

P telephony certainly is the hot topic of the year in the industry. So much has 

happened since the last time this column discussed it in November 1997, that I fig-

ured it was time for an update. This discussion comes in two parts: the challenges and the 

applications. Before we begin, however, o brief summary of what we're talking about is in 

order. IP telephony is the transmission of packetized voice over an internet. For the fun of 

it, take the previous sentence apart word by word to get a feel for the technology without 

being an expert. 

IP stands for Internet protocol, which is 
the set of rules used at the third level of 
the open system interconnection (OSI) 
protocol reference model for the com-
munication of data over a set of net-
works. It is the "universal" set of rules 
governing the way parties on the Inter-
net communicate with each other. IP in-
cludes rules for addressing and error 
checking or correction. 

Telephony, according to Harry New-
ton's Telecom Dictionary, is "the science 
of transmitting voice, data, video, or 
image signals over a distance greater 
than you can transmit by shouting." I 
would have stopped at voice, but I guess 
if you include all the things that can go 
over a telephony modem, I can agree 
with Newton. 

Transmission is the sending of signals 
over some medium to a destination. 

"Packetized" means the content of 
that transmission has been converted 
from analog to digital by sampling, 
quantizing and encoding, and then 
compressed and put into data "en-
velopes" (units of data, or datagrams). 
The envelope consists of a finite num-
ber of bytes for information and a 

header for routing and control. (OK, 
one level deeper—sampling is looking 
at the analog data at twice the rate of 
its highest frequency component. 
Quantizing is rounding the sample 

"If the average 
consumer has to 

relearn how to make 
a phone call, IP 

telephony will remain 
a hobbyist's toy." 

value to the closest value in a predeter-
mined set of numbers you have chosen 
to represent the range of the signal. En-
coding is taking that rounded number 
and converting it from a decimal num-
ber to a binary number.) 

TE 

Voice is the range of frequencies some-
where between approximately 300 Hz and 
3,400 Hz. (Sure, we know that's only a 
subset of the "voice" we hear, but this is 
telephony, not hi-fidelity audio.) 

Internet (oops, that's internet with the 
lower case "i") is a set of interconnected 
networks. The capital "I" is appropriate 
only when we are talking about the set 
of networks accessible by the general 
public (that is, the Internet), as opposed 
to the ones owned and managed by pri-
vate parties, with access restricted to 
employees. 

Challenges 
Many of the challenges of IP telephony 

have been solved. Others need more time. 
Here are some examples of those that are 
solved or nearly solved: 
• Convert a dialed number to an address 
on a data network nearest to the tele-
phone number's physical location. Sev-
eral variations of a device called a 
gateway accomplish this. 
• Communicate between the data net-
work and the public switched tele-
phone network (PSTN), including 
instructions such as when to ring a 
phone and how to send call progress 
signals. This one still is being worked 
out, and although only partial solu-
tions now exist, enough of the pieces 
are there now to allow basic call setup 
to occur. 
• Packetize the voice information. No 
problem. The gateway or the user's ter-
minal device can do this now. 

All of which leaves the big unsolved 
problem of sending the packets from one 
end of a very large network of networks to 
the other end and reassembling them in 
the same order they left, without losing 
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QEC's mission is designing and manufacturing state-of-the-
art proprietary hardware solutions to facilitate and fully 
automate RF signal management for the complex headend, 
teleport and outside plant facilities of tomorrow's Satellite, 
Telephone, Broadcast, Cable/HFC, MMDS/LMDS, 
PCN/PCS and Wireless Telecommunications networks. Our 
product line includes all of the elements needed to effectively 
manage broadband RF signals within a teleport, broadcast 
studio or headend facility. 

We offer RF switching, routing, sensing, splitting, combining 
and signal distribution products operating from DC to 2.3 
GHz, and fixed or agile frequency converters between any IF 
and/or satellite up/downlink bands. Our latest frequency 
conversion offerings include frequency stacking and 
bandwidth expansion subsystems for node and OTN 
utilization in advanced HFC platforms. 

QEC is the industry leader in broadband signal management 
technologies. Our proprietary products provide the simplest 
solutions for managing broadband RF signals, whether 
working with analog or digital video carriers, telephony or 
high speed data. We commit to you, our customer, that when 
it comes to broadband RF signal management 
solutions...Nobody Does It Betted 

Quintech 
Electronics and 

Communications Inc. 
235 Route 286 North • Indiana, PA 15701 

Tel: (800) 839-3658 • (724) 349-1412 

Fax: (724) 349-1421 

E-mail: info@qecinc.com 

Florida Office: (954) 385-7059 

Southeast Office: (888) 736-5608 

Southwest Office: (800) 982-9059 

European Office: +32 10 80 39 58 
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SRF Switching. SRM Matrix and SRR 
Routing Products 

Spanning the frequency range from DC to 2,300 MHz, the 
patented Q-Switch' products automate the management of RF 
switching and routing systems for all advanced 
telecommunications systems. Our hardware protocol is fully 
compatible with all major monitoring and control systems, 
including C-Grams, crystal Computer Corp., SABUS, Andrews 
Corp., and M&C Systems. 

Frequency Stacking & Bandwidth 
•'ACK Expansion Products 

QEC's 0-Stack' :' frequency stacking system offers superior 
performance and highest reliability for advanced HFC return 
path applications by providing four to sixteen transparent links 
between the node or OTN and the headend or hub site. 

Magic-QTM, NarrowQTM. and FIexiQTM 
Splitting, Combining & Distribution 
Products 

,,éo‘as-wee 
The Magic-Qw high density broadband combiner, the 
Narrow-0'1' narrowcast combiner, and the Flexi-Q"." 
reconfigurable multiport splitter and/or combiner are 
some of the unique and highly advanced RF signal 
management products QEC has developed for today's 
advanced Cable/HFC platforms. In addition, these 
proprietary QEC products have numerous applications in 
the converging broadband transmission, reception and 
signal transport systems. 

Redundant Power Supplies 
Available in 18 or 24 VDC. with optional integral power 

inserters tested to 2.3 GHz. these innovative products allow for 
unparalled ease and reliability in headend multiple [NB 
powering. The efficient, modular design can power up to 16 
LNBs per unit, separating the power management from the 
signal control and distribution function. 
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any of them enroute. This can be the 
show-stopper, especially on the Internet 
(capital "I"). 

How IP works 
Here's the reason. The Internet is a hier-

archy of networks, which no one entity 
controls or manages. End users get into 
the Internet by subscribing to access via 
an Internet service provider (ISP). ISPs 
have networks that range in size from one 
router to a full, national network of 
routers and switches, such as that of 
America Online. 
The ISP accesses yet another network, 

called a regional network. These are oper-
ated by public carriers. Finally, the regional 
networks access the national Internet back-
bone at network access points (NAPs). The 
backbone network is a high-speed inter-
connection of the regional networks and is 
operated by a collection of companies that 
include Worldcom and AT&T. 

Each packet sent across the Internet can 
take its own path through this hierarchy. 
Data applications are smart enough to 

buffer and rearrange the packets as they 
arrive, and delays in arrival of any one 
packet are not noticeable because of the 
buffering and the fact that the intelligence 
comes to the user as part of a large pack-
age of information, such as a page of text. 
(Think of how you wait for a screen to 
paint when you search on the Internet). 

Regular phone calls 
A telephone conversation, on the other 

hand, is received by humans in a totally dif-
ferent manner. You don't get a page at a 
time. You get "talk spurts," which may not 
even be complete words. If you miss more 
than 25% of them at any one time, you no-
tice "clips" in the conversation. So the pack-
ets carrying the talk spurts need to arrive 
reasonably close to each other. Crossing the 
network, they contend with other packets, 
including data packets, for the opportunity 
to reach the next point in the journey. 

Quality of Service 
The guarantee that no packet will 

be delayed more than some fixed time 

interval is called the quality of service 
(QoS) guarantee, and the Internet just 
does not yet have one. On the other 
hand, internets (with the small "i") do 
provide this guarantee. Hence, IP tele-
phony works well on private corporate 
networks and tends to be less reliable 
on the Internet. 
The problem is being studied by many 

groups, and so far the solution leans to-
ward a "managed Internet," which really 
is a special case of internet. PacketCable is 
one such solution. 

Real applications 
Given that a private intranet is the only 

solution that guarantees voice quality sim-
ilar to that of the PSTN, there are still a 
number of practical applications for IP 
telephony today. The most obvious is a 
company that is large enough to have its 
own voice and data networks. 
The traditional way to manage both 

types of traffic was to have two net-
works. Voice was routed through switch-
es called private branch exchanges 

When we arrived on the scene, accusations weren't flying. Just farm equipment, telephone poles and 

40 OCTOBER 1998 • COMMUNICATIONS TECHNOLOGY 



(PBXs) at the customer's location to 
the PSTN, and data went over routers 
and other data switches to the corpo-
rate data network. Now, there is a new 
generation of "un-PBXs" that includes 
gateway capability, such that voice 
calls will automatically take the most 
economical route through either net-
work. 

This type of network can be extended 
as we discussed last month to include 
work-at-home employees or small remote 
offices, using a combination of the PSTN, 
the "un-PBX" and PBX extenders. 

Gateway 
Gateway technology also is available for 

network-based switches (those that are 
owned and operated by a public carrier). 
These gateways can be on either the ac-
cess line side or the trunk side of the net-
work switch. 
On the line side, they provide a termi-

nating connection for the Internet or in-
ternet of choice for calls that have 
bypassed the PSTN. 

1O-foot catamarans. 

On the trunk side, they can be used by 
the service provider to offer a "least cost 
routing" solution that provides a choice of 
using an IP telephony path through an in-
ternet or sending the call over trunks on 
the PSTN. 
Don Lemley of Tellabs pointed out to 

me that this trunk side gateway applica-
tion is a neat solution for the cable indus-
try to offer, if you look at a situation 
where the cable operator owns the net-
work switch. It allows for a strategy of of-
fering telephony via a switched archi-
tecture over a hybrid fiber/coax (HFC) 
network, while still offering the subscriber 
the benefits of IP telephony. 

Access to the network switch works 
the same as it does for conventional 
HFC telephony. The choice of complet-
ing the call at the switch on outgoing 
trunks via IP or switched telephony be-
comes automatic. Routing is done by 
translations in the switch, based upon 
the customer's stored routing preference 
for calls to various locations, at various 
times of day. 

Making it user-friendly 
The customer doesn't need any new 

equipment (such as a new phone set or an 
adapter between a cable modem and the 
standard telephone set) because the interface 
is through the switched HFC system. If 
quality degrades too much, the switch can 
provide an alternate path. As Lemley put it, 
"Grandma can now make an IP telephony 
call just like any other telephone call." 
And that's the bottom line for widespread 

use of IP telephony. If the average consumer 
has to relearn how to make a phone call, IP 
telephony will remain a hobbyist's toy. 
On the other hand, if an IP tele-

phone call can be completed with a 
standard telephone set and no new 
consumer equipment, we have a 
saleable product. ( T 

Justin J. Junkus is president of Knowl-
edgeLink Inc., a consulting and training firm 
specializing in the cable telecommunications 
industry. To discuss this topic further, or to 
find out more about KnowledgeLink, you may 
e-mail him at jjunkus@aol.com. 
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• THE DATA 

By Terry Wright 

Modems, Momentum, Money 
Some Questions to Ponder 

odems are devices that modulate and demodulate information onto and off of a phys-

ical transport medium. Momentum is a force that starts off small and generally lasts 

o long time. Money essentially is value, and even if you start off with lots of it, it generally lasts 

only a short time. These three outwardly dissimilar concepts are intimately related in today's cable 

TV/broadband network operator industry. 

The simplest explanation usually is best: 
With cable modems, an operator can cre-
ate advanced telecommunications services 
momentum, which could lead to substan-
tial amounts of money. 
Of course, we all know this, and from 

what I hear, most of you would like to 
pursue this general formula. With the 
Western Show right around the corner, 
the timing certainly seems right to dis-

cuss not only what seems to holding most 
of us back, but also what might be hold-
ing us back the most. 

Standards evolution 
In the August "Data Game," I advanced 

an argument that technical standards, 
while very important for enabling vendor 
independence, lower cost, and some form 

of a retail distribution model, do not rep-
resent a static environment once their im-
pact on the industry is felt. 

This simply means that, as have many 
other standards before it, the Data Over 

Cable Service Interface Specification 
(DOCSIS) probably will evolve to define 
additional features and functionality as 

technology permits and as the market 
demands. 
A good example of this evolution is 

Ethernet. It has, since its inception, 
advanced into Institute of Electrical 
and Electronics Engineers Standard 

802.3, then International Standards 

Organization/International Electrotech-

nical Commission 8802-3, and defined 
various physical media types (10BaseT, 
10BaseFL, 10Base5, 10Base2) and per-
formance (100BaseT, 1000BaseT). 

"With cable modems, 
an operator can 
create advanced 

telecommunications 
services momentum, 
which could lead to 
substantial amounts 

of money." 
The relevance of how a technical stan-

dard evolves, applied to the current DOC-

SIS 1.0 standard, is at the root of one of 
the major obstacles to the "modems, mo-
mentum and money" route. 

Future directions 
To prevent any misunderstanding, you 

should know that I admire what Cable-

Labs has done with regard to mustering 

support for the DOCSIS standard and ini-
tiating the OpenCable and PacketCable 
efforts. These efforts have played a vital 
role in helping the cable industry move 

forward on the data and other advanced 
services fronts. 

However, part of my job is understand-
ing where the industry is going and why, 
what will characterize its primary value 
proposition, when it will achieve major 
milestones, and what obstacles confront 
it. This line of thinking is behind the 
"modems, momentum and money" 
theme. It also raises a few questions for 
which I can't find rational answers. 

I'd like to think that most agree that 
the cable industry is headed toward a 
blend of entertainment and advanced 
telecommunications service provisioning. 
With its superior transport capacity, it's 
hard to imagine an area of advanced 
telecommunications services where cable 
cannot be a serious player. 

However, in order to be a serious con-
tender, the industry must overcome many 
challenges associated with departing from 

its traditional business. These range from 
new disciplines to new business models 

associated with delivering high quality 
telecommunications services. Overcoming 
these challenges will enable the industry 
to gather momentum in the telecommu-
nications space. Or will it? 

Control issues 
In the evolution of Ethernet-related 

standards (and related product implemen-

tations), vendors driving implementation 
of the standards ensured that their prod-
ucts conformed to something called a 
protocol implementation conformance 
statement (PICS). 

Aside from internal and collaborative 
vendor testing with each others' 
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more flexible, efficient and reliable. And, like 
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compliant products, there was no formal 
certification procedure required to claim 
conformance to published standards. 
Had there been such a procedure, I 
firmly believe Ethernet's evolution 
would have been significantly slower, 
and it may never have achieved the mo-
mentum necessary to become the global 
standard it is today. 
I believe the effort invested by so many 

in DOCSIS merits the same potential for 
global success as Ethernet. Indeed, 
modems compliant with DOCSIS should 
help the cable TV industry achieve seri-
ous momentum in the advanced telecom-
munications services space. But will the 
industry be robbed of this potential mo-
mentum by the process imposed by a Ca-
bleLabs-controlled certification 
procedure? 

Questions to ponder 
As I mentioned earlier, I have several 

related questions for which I can find no 
rational answer. Given that we expect 
DOCSIS to evolve, as did Ethernet and 
many other standards before it, as the 
market identifies (and technology en-
ables) new features and functions, here 
are the questions for which I can't seem 
to find good answers: 
1) Considering the absence of such a cer-

tification procedure with other suc-
cessful standards such as Ethernet, 
why is a certification procedure re-
quired for DOCSIS? 

2) Since being the first vendor to com-
plete the CableLabs certification 
process will give that vendor an ad-
vantage in the marketplace, how is 
the sequence of vendors undergoing 
the process determined? 

3) As DOCSIS evolves, are we to expect 
each new vendor offering to have to 
undergo a time-consuming "re-certifi-
cation" process against evolved ver-
sions of DOCSIS (with development of 
new test suites and test beds implied)? 

4) How does the certification procedure 
help generate momentum for the 
cable industry in advanced telecom-
munications services? T 

Teny Wright is chief technology officer at At-
lanta-based Convergence.com Corp. He can 
be reached at (770) 416-9993 or via e-mail at 
tlwright@convergence.com. 
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FROM T II E SC T E 

By David Devereaux-Weber 

How to Use List Archives 

T his is my second column about SCTE-List, an Internet e-mail list for the discussion of cable 

TV topics. The big news this month is the upgrade to the Listprocessor software and the 

computer that runs the List. 

The previous system has been un-
changed in the four years that SCTE-
List has been running. The new systems 
will improve reliability, speed up the 
flow of messages and offer a World 
Wide Web interface. 

Archives 
Last month, I promised to discuss sev-

eral archives of SCTE-List messages. One 
of the shortcomings of e-mail lists is that 
once messages are sent out, they are 
stored on your computer. If you try to 
keep copies of all of the messages, they 
will occupy a significant amount of space 
on your computer. Another problem is 
how to see messages that were sent by 
others on the List before you subscribed. 
To solve this problem, List messages are 
archived. There are four archives that I 
know about: 
• The listserver itself 

• The Cable Addict's Broadband Lounge, 
www.cabl.com/ 
• Reference.com, www.reference.com/ 
• Core Networks Archiving and Retrieval 

System (CARS), www.corenetworks 
.com/scte 

Using the listprocessor 
The Listprocessor keeps archives of 

messages and has features that allow 
these archives to be searched. This is 

done by sending commands to the List-
processor in e-mail messages. For ex-

ample, we recently had a thread of 
messages about using citizens band 
radio as a tool for finding ingress in the 

upstream spectrum of a cable system. 
The subject line of that thread was "Re-
turn Aberrations." 

To get a list of all the archives that 

contain messages with that subject, 
send the command find scte-list "Re-
turn Aberrations" to the address list-
server@relay.doit.wisc.edu. You will 
get a message back from the listserver 
listing the monthly archives that con-
tain the keywords. 

For example, the messages containing 
those keywords might be in archives 9807 
and 9808. Send the command get scte-list 
9807, 9808 to the same address, and you 
will receive those archives. Then you will 
need to search the individual archives for 
the messages. 
As you can see, using an e-mail user 

interface is not the easiest method of 
searching the archives. (The new ver-
sion of the Listprocessor has several 
World Wide Web features, but we 
haven't yet turned on the archive inter-
face features.) 

Web-based archives 
Since the e-mail List was invented, 

the World Wide Web has burst upon 

the Internet. A graphical user interface 
with hyperlinks that can search for in-

dividual messages is much easier to use 
than the crude method built into List-

processor. 
There are three World Wide Web 

archives of the SCTE-List that I know 
about. Rick Goldeck was the first to 

offer a Web-based archive of the SCTE-
List. It's on his own Web site, the Cable 

Addict's Broadband Lounge, 
www.cabl.com/. There is no official 
connection between these other Web 

sites and the SCTE-List. Web site oper-
ators like Goldeck run their archives 

without remuneration in hopes that 
users of the utility also will learn about 

their companies and products. 

Reference.com, www.reference.com, is 
another SCTE-List archive. This site hosts 
archives and a search engine for e-mail 
lists and USENET news groups. They are 
advertiser-supported. 

Core Networks Archiving and 
Retrieval System (CARS), www.corenet-

works.com/scte, is another advertising-
supported archive with search 
capabilities. Again, there is no official 

connection between Core Networks 
and the SCTE-List. Core Networks' site 
has an unusual twist—it puts e-mail 
addresses in a graphics file to prevent 
"spammers" from harvesting e-mail ad-
dresses for sending out bulk e-mail 
"junk mail," also known as spam. 

Happy birthday 
Jonathan Kramer passed along greet-

ings on the fourth birthday of the 

SCTE-List. Jonathan posted the first 
message on August 11, 1994. Thanks 
to Jon and all our subscribers for your 

continued support. ( T 

David Devereaux-Weber, RE., is a network 

engineer at the University of Wisconsin-
Madison. He is a senior member of the 

SCTE and can be e-mailed at djdevere@ 
facstaff. wisc.edu. 

Get on the List 

To subscribe to the List, send the message: 
subscribe scte-list your name 

If you are Alfred E. Neuman of Mad 
Magazine, you would send the command 
subscribe scte-list Alfred E. Neuman to the 
address: listseryer@relay.doit.wisc.edu 
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SCTE ON 

By Alan Babcock 

Technology Improves Training 
Computer Platforms Augment Instructors 

C omputer-based training ((BT), compact disc read-only memory (CD-ROM) training, 

computer aided instruction ((Al), Web-based training, and other technology-based plat-

forms are the latest wave of efforts to improve the world of training. Some of these have been 

available for several years, while Web-based training has become available on a wide scale only 

in the last couple of years. I remember attending a symposium in the late 1980s where CD-ROM 

and CBT were demonstrated by military contractors. 

CBT and CD-ROM training are very simi-
lar. They really differ only in the storage 
medium used for the training content. 
CBT generally refers to a training program 
that has been completely stored on a com-
puter hard drive, while CD-ROM training 
operates from a disc like many games. The 
CD usually holds the video and audio seg-
ments for the training because of the sig-
nificant storage needed for digitized video. 
Similar learning experiences can be ex-
pected from either CBT or CD-ROM. 

Computer enhancements 
The advantages of CBT and CD-ROM 

training are many. The best programs pro-
vide simulations of job tasks that provide 
practice opportunities. For example, one 
CBT program from Scientific-Atlanta 
trains technicians to align trunk ampli-
fiers. Another program soon to be released 
by the Society of Cable Telecommunica-
tions Engineers presents several opportu-
nities to practice troubleshooting skills. 

These types of programs use graphics 
and text to prompt the student through 
appropriate steps as the training is pre-
sented. Students then practice the various 
actions on their own and get immediate 
feedback from the program about how 

they are doing. The obvious strength of 
this training lies in the ability to practice 
tasks that normally would require space, 
equipment or disruption to customers. 
Learners progress at their own pace with-
out the fear of peer ridicule that can occur 
in classroom settings. 

"These types of 
simulations can prove 
very valuable and are 
improvements on the 

old classroom 
technique of role 

playing." 

Other CBT and CAI programs may be 
used to enhance traditional text-based ed-
ucation. The "Telecom Technologies" and 
"Ti Basics" programs available from SCTE 
are examples of CBT used to provide 

knowledge rather than specific job skills. 
Programs of this nature add animated 

graphics and immediate feedback as the 
student progresses through the course. 
The programs tend to be text-intensive, 
but the additional animation and interac-
tivity make the program more enjoyable. 
The student is encouraged to successfully 
complete one section before moving on. 
This ensures that the participant actually 
learns the material and makes this type of 
training more effective than books alone. 
CD-ROM training usually takes CBT to 

another level of sophistication by adding 
video. While CBT frequently includes 
audio or animated graphics, CD-ROM or 
newer digital versatile disc (DVD) pro-
grams can add full motion video to fur-
ther enhance the training experience. 
This addition of video can be utilized in 
many ways. 
Some of the most effective CD-ROM 

programs I have seen provide a type of 
interviewing between the student and an 
expert on the screen. As an example, I 
have experienced one program where the 
student had to take a "final exam" by in-
terviewing different potential customers 
and finally selecting the appropriate 
telecommunications solution for their 
combined needs. If the student failed to 
ask the right questions, the final solu-
tion would be incorrect. 

These types of simulations can prove 
very valuable and are improvements on 
the old classroom technique of role play-
ing. Highly sophisticated programs today 
even allow audio interactivity through a 
microphone. 

For example, my son uses a CD-ROM 
program to learn Spanish. He listens to 
the pronunciation and speaks back to 
the computer through a microphone. 
The computer provides feedback 
through a graph showing how closely 
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his pronunciation matches the comput-
er. The graph scale is marked in novice, 
tourist and native scales. 

The Web 
The popularity of the Internet and in-

tranets has expanded delivery of technolo-
gy-based training programs. The Web also 
has added the capabilities of real-time 

audio and video. Virtual classrooms have 
been created via the Web. Distance learn-
ing has expanded, and the creation of a 
virtual classroom no longer depends on 
expensive video teleconferencing equip-
ment and long distance phone lines. 
A virtual class is created with a camera 

and microphone at any computer termi-
nal. An instructor can present the course 
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content through the Web using a rapidly 
growing set of software tools. The instruc-
tor can see participants and hear their 
questions. 

Tools also are available to allow the in-
structor to draw or write on a virtual 
whiteboard visible to the students at their 
terminals. Students can even write ques-
tions or edit the information on this 
whiteboard, and all other students can see 
the comments. 
The Internet certainly has impacted the 

way the world communicates. We have 
only begun to experience what the Web 
can do for training. 

In o nutshell... 
All of these technological solutions to 

training have advantages. They: 
• Provide consistent delivery of the training 
• Provide opportunities for immediate 
feedback 
• Encourage self-paced study and compre-
hension of each topic before moving on 
to new information 
• Usually include tracking tools so stu-
dents or a trainer can track progress and 
mastery 
• Expand the ability of an instructor to 
share knowledge without being physi-
cally present in a classroom 

Technology also has its disadvantages, 
however. For example: 
• It can be expensive to author programs 
to be delivered via any of these formats. 
• Unstable Internet connections can easily 
cause students and instructors to lose 
contact. 
• Students must have access to the appro-
priate computer hardware. 
• Students may not have the ability to get 
immediate answers to questions if those 
answers have not already been pro-
grammed into the training. 

While technology will not soon replace 
the need for the stand-up instructor, the 
application of technology to training de-
livery certainly is improving the ability to 
get information to a more diverse student 
population. ( T 

Alan Babcock is director of training develop-
ment for the Society of Cable Telecommuni-
cations Engineers. He can be e-mailed at 
abacock@scte.org. 
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The End of the World as We Know It? 
By Laura K. Hamilton 

ave you seen this acronym yet? TEOTWAWKI: It's one of those trendy terms that's been 

popping up on the Internet lately. According to many who use it, the end of 1999 will 

signify l'he End Of The World As We Know It." 

And if you look at some cable operators' 
plans for 1999, it does seem that, at least 
in part, TEOTWAWKI—in a positive way, 
that is—certainly could happen on the 
cable technology section of the planet. If 
all the system upgrades and advanced ser-
vices deployment plans operators have in 
the hopper happen, the world of cable en-
gineers and technicians in '99 could be 
extremely different from the world that 
came before it. 

But before we get to that, let's look at 
the TEOTWAWKI acronym a little more 
closely, and Y2K. 

Are you Y2K-ready? 
TEOTWAWKI is actually born of the 

Year 2000 Bug scare, Y2K. Some hard-
cores have started hoarding food and 
heading for remote bunkers encircled with 
barbed wire. They fear crashing computer 
systems will take down practically every-
thing from transportation to the electrical 
system to the stock market to military sys-
tems. They fear TEOTWAWKI—in a very 
bad way, that is. 

Others, including the head of President 
Clinton's Year 2000 Conversion Council, 
reportedly have made predictions that a 
lot of people won't even notice when we 
roll over to the Big Double-0. 

By now, you know that Y2K anxiety 
comes from the fact that unless the "00" 
glitch is taken care of by the end of 1999, 
significant ambiguities could cause "chok-
ing" by hardware and software systems 
that store the calendar date using only 
two digits. 

But what does this mean as cable opera-
tors make their plans for '99? Since it's the 
last chance to take care of this 00 business 
before it's upon us, engineers and their 
equipment vendors have lots of questions 
to ask about their hardware and software. 

Will automated test equipment used for 
logging outages and checking Federal 
Communications Commission proof-of-
performance asphyxiate on the two zeros? 
Will commercial insertion systems fail to 
insert ads? Could addressable decoders 
authorize incorrectly? Will pay-per-view 
(PPV) orders have bloopers on the 
date/time stamps? Will scheduling soft-
ware slate installation appointments incor-
rectly? And so on. 
As for commercial insertion, Doug 

Semon, director of network operations at 
Louisville, CO-based CableLabs, and staff 
liaison to the Labs' Y2K working group, 
says he understands that all the newer digi-
tally based server systems are either already 
OK or can be very quickly and inexpen-

sively upgraded to be Y2K-ready. He's less 
confident about the older analog systems 
when he adds, "My sense is that this will 
be a trigger mechanism for some of them to 
be replaced with server-based systems." 
Semon does point out that it isn't Ca-

bleLabs' role to make Y2K compliance an-
nouncements for any particular vendors' 
equipment. But in general, he says that it's 
all basically good news when it comes to 
addressable set-top boxes, emergency alert 
systems and cable modems. For the most 
part, they seem ready for the next millen-
nium, mainly because they all are of rela-
tively recent vintage. 
T&M equipment is looking good as 

well. "Personally, I think the test equip-
ment manufacturers are all in really good 
shape right now," says Semon. He explains 
that vendors can easily ship new firmware 
that can be popped into signal level me-
ters (SLMs) or spectrum analyzers to 
squash the Y2K bug. 

"That's quite a different scale of a prob-
lem than having your billing service 
provider come out and basically redo all 
the software on your mainframe billing 
system, or upgrading the addressable con-
troller or its software or both to be com-
pliant," points out Semon, "You don't just 
stick a floppy disk in the drive and reboot 
the system controller and think that your 
addressable system is going to be OK." 

Despite the complicated nature of Y2K 
in cable, Semon says he's very optimistic, 
based on vendor responses to Y2K and his 
knowledge of what CableLabs members 
are doing. )10-
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Skill sets required for new headend and NOC equipment, like Mcdia0ne's 
(pictured above and inset), demand an entirely different approach in the world 
of cable telecommunications training. 



The Word on Training in 1999 
Thomas Gorman of Jones Communications 

says: "It's difficult to find new associates for 
business as usual, let alone new technolo-

gies. In some cases, we're 'growing our own,' 
and in others we're able to find people from 

other high-tech industries." 

Ma,v.íin Fawaz of Media0ne says: "Staffing 
has been our biggest challenge. We're com-
peting with a lot of high-tech companies for 
new talents to support new services." 

"Programs have to start to move 
to competence-based training," 

says TCI's Tony Werner 

Alex Best of Cox Communications says 
his greatest fear for cable is a shortage of 
trained technical workers. 
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But he does add a caveat: He thinks 
it would be naive to say that there won't 
be any problems. And it would be un-
wise to say that nothing will be over-

looked or that there won't be some 
implementation errors. 

However, Semon believes that the cable 
industry is ahead of Y2K game compared 
to others. "From what I've seen and read 
of other industries, I think we're in pretty 
good shape here, but it's going to require 
some effort. It's not trivial." 

In particular, older cable equipment 
could pose some of the more hulking Y2K 
difficulties. First off, consider that some 

vendors that made certain products are no 
longer in business or no longer produce 

the equipment. "Frankly, there are some 
things that are not going to be able to be 
upgraded. They're going to have to be re-
placed," notes Semon, "But in all of those 

instances, and I'm not aware of a single 

exception, there is a functional equivalent 

available on the market today." 
As an example, he cites character gener-

ators. While many companies have been 

in that business over the years, only a 
handful remain today. "There are a whole 
bunch of character generators that we 
own that cannot be upgraded. They will 
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have to be replaced, but the good news is 
that you can go out today and buy a more 
capable and very inexpensive character 

generator," says Semon. 
The real problem could be budgeting 

for these types of equipment buys. Have 
you stopped to think that you might have 
to replace three character generators in 
1999? 

You should already be working on Y2K 
Semon's bottom line on Y2K is to en-

courage cable engineers to work interde-
partmentally within their systems on Y2K. 

"I would feel very bad if anybody as-
sumed that everything was going to be 
taken care of for them by CableLabs or 

anybody else," Semon says. 
He emphasizes that you need to be very 

proactive in 1999, and as a matter of fact, 
you should already be working on Y2K is-
sues. Do an inventory of everything you 
have. Check out vendor and supplier re-
sponses to CableL2bs' request for informa-
tion on Y2K at www.cablelabs.com. 
Contact your vendors directly. 
"When it comes right down to it, most 

of this work is going to be done at the 
cable system level, not at headquarters, and 
not here in Louisville," stresses Semon. 

Digital and two-way 
Besides Y2K, cable's technical commu-

nity obviously has plenty of other issues 
to think about in '99. Upgrades to higher 

bandwidths. Digital deployments and digi-
tal must-carry. Competition. Two-way ser-
vices like high-speed data and Internet 
protocol (IP) telephony. 

Plans for hybrid/fiber coax (HFC) up-
grades and talk of 750 MHz abound, and 
digital deployments should continue at a 
quick clip. Time Warner Chief Technology 
Officer Jim Chiddix reports, "We're now 

preparing for a vigorous 1999 launch 
schedule by deploying digital headends in 
a significant number of our systems by 
this year-end." TW plans to introduce ad-
vanced services in stages, which includes 
video-on-demand (VOD) on the agenda. 
And digital must-carry issues will con-

tinue to be a focus. TCI's Executive Vice 
President of Engineering Tony Werner 
sums it up with, "Must-carry could be 
detrimental in certain markets, especially 
if it comes at a time when bandwidth bur-
dens are high such as one channel of high 
definition (HD) per 6 MHz, instead of 
three to four channels per 6 MHz, which 
is where cable systems should operate." 

In addition to the digital buzz we'll hear 
in '99, excitement over two-way services 
will grow louder. TCI's John Malone re-
cently said that he expects data services to 
explode around Thanksgiving, which will 
in turn facilitate subsets of the technology, 
such as IP telephony. 
And TCI's Werner predicts, "Two-way 

activation in 1999 should reach an all-
time high." 

Other MSOs also seem on the two-way 
fast track. Senior Director of Engineering 
Thomas Gorman at Jones Communica-
tions reports, "We're planning on imple-
menting two-way services across 
approximately 50% of the systems in '99, 
with the remainder completed in 2000." 

"All of our 1999 upgrades will be two-
way active," says Marwan Fawaz, vice 
president of engineering, western region, 
at Media0ne, "By the end of 1999, over 
60% of our network will be two-way certi-
fied for telephony and high-speed data." 

As for an industry ballpark estimate, 
Coaxial International Senior Vice President 
of Engineering Ron Hranac guesses that 
30% to 40% of systems will have some 
two-way capability by the end of 1999. 
"And it may even be as much as 50%," he 
says, suggesting that by 2000 or 2001, we'll 

see the majority of cable systems offering 
some kind of two-way operation. 

Training is tops 
But with all these exciting plans, there 

comes most a need for training. And judg-
ing from the fact that virtually every engi-
neer interviewed for this article named 
training as a main area of concern for 
1999, it's topic that's at the very forefront 
as they plan the year. 

At the last Society of Cable Telecommu-
nications Engineers Cable-Tec Expo, Alex 
Best, senior vice president of engineering 
for Cox Communications, confessed that 
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his single greatest fear for the industry is 
shortage of trained technical workers. 
And Best isn't alone. 
Fawaz of MediaOne says, "Staffing has 

been our biggest challenge. We are com-
peting with a lot of high-tech companies 
for new talents to support new services 
like digital." 

Comcast's Jim Kuhns, midwest regional 
director of technical services, agrees: 
"Staffing is the most critical issue we face 
as an industry. Networks have become so 
complex, and the skill sets to maintain 
them so diversified, that it is no longer 
feasible to have one person who can 
maintain the network from end-to-end." 
Kuhns explains that many new people 

in the industry have not come up 
"through the ranks" and don't have 
"headend-to-house" understanding that 
other personnel have. "This tends to cre-
ate a tiered caste structure of employees 
that can sometimes be detrimental to op-
erations." 
With the rapid state of technical 

change, BellSouth's Keith Hayes (who 

nabbed this year's SCTE Member of the 
Year Award) warns, "Today's operator that 
scrimps on training will be tomorrow's 
embattled competitor." 

"Train early and train often," Hayes ad-
vises. 

Perhaps Coaxial International's Hranac 
puts the whole training/staffing issue most 
concisely when he quips: "This is a major 
problem. Can you say paradigm shift?" 

Training plans 
So what's being planned to take care of 

training? 
"Programs have to start to move to 

competence-based training, whereby we 
are certain that an individual is capable to 
perform the task they are assigned," rec-
ommends TCI's Werner. "If they can be 
there with minimal training, great, but at 
the same time if they cannot perform the 
task even after extensive training, then we 
need to get them onto something else." 

Staffing concerns at Suburban Cable 
outside of Philadelphia have exponentially 
accelerated the pace of hiring and training 
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efforts. Christopher Patterson, vice presi-
dent of engineering there, reports that a 
mix of smart hiring, in-house training and 
utilization of third-party labor is key. 
"Within our Information Services group, 
we have the networking skills as well as 
the Internet skills. Our field operations 
have been in training, and we have utilized 
contract labor to address computer skills." 
The time required to "learn from 

scratch" has become unacceptable, says 
Comcast's Kuhns, because of competi-
tion and the pressure to deploy a new 
service first in a market. He suggests 
vendors as an excellent resource so 
you're not starting from square one: 
"Vendors can help you supply this train-
ing to your staff since nobody knows 
their equipment like they do." 

In addition to the training that manu-
facturers can supply, it looks like the 
SCTE will continue to play an important 
educational roles, especially at the local 
level. Hugh McCarley of Cox, who's also 
SCTE chairman, encourages all engineers 
and technicians to get involved at the 
local SCTE chapter level as an excellent 
way to keep up their knowledge base. He 
suggests that there is no better value for 
your "training dollar" than to take advan-
tage of these local meetings. 

In addition to putting more dollars to-
ward training, you've got to think about 
putting more dollars toward paying tech-
nical staff who probably should have more 
education from the day they start as 
"entry-level." And as BellSouth's Hayes 
puts it, "How do you sell a vo-tech school 
graduate 24-hour-a-day operation, pole 
climbing in all weather, surly customers 
and productivity demands when he or she 
can likely make the same or more money 
installing network cabling or trou-
bleshooting auto electronics in an air-con-
ditioned office or shop?" 

"We're going to have to be going after 
graduates of two-year electronics schools," 
says Coaxial's Hranac, "We're going to 
have to pay them more. But if these data 
services and cable modems generate the 
additional revenue that we think they're 
going to, that training is going to be easily 
paid for." ( 

Laura Hamilton is executive editor of "Com-
munications Technology." She can be reached 
via e-mail at lhamilton@phillips.com. 
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Education Picks for the New Technology 

Engineer and Technician 

By Laura K. Hamilton 

60 

îlie cable engineering community is clearly stewing about advanced 

training issues. It seems that you can't swing a piece of coax at any 

industry confab without hitting a speaker who ends with, "But we've got to 

make sure our work force is trained correctly if anything I've just tal 

n." 

OCTOBER 1998 • CO 



ktee'i.;•,›Y."- • 

And they're not just talking about 

training installers here. Everyone, in-

cluding chief techs and vice presidents 

of engineering, know they've got to 

keep their knowledge base up or get 

left in the digital dust. However, time 

set aside to read the trade publications, 

and dollars tagged for attending techni-

cal conferences, often are taken back 

by the immediate concerns of actually 
running your system today. You've got 

to pick and examine your educational 

opportunities carefully from an over-

whelming number of choices. 

Certainly if you're 

serious about 

staying smart in this engineering at-

mosphere, you do your best to attend 

the Society of Cable Telecommunica-

tions Engineers Cable-Tee Expo as well 

as the Emerging Technologies Confer-

ence. And if you've checked the indus-

try classifieds lately, you'll notice that 

more and more cable telecommunica-

tions employers ask for SCTE Broad-

band Communications 

Technician/Engineer (BCT/E) certifica-

tion. These are some of the obvious 

picks for advancing your cable know-

how, but what are some of the less ob-

vious ones? 

Picks for engineers 
Alan Babcock, 

SCTE's director 

of training de-

velopment, 

quickly lists 
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off several opportunities at smaller conferences and meetings 
when asked for his "don't miss" picks for upper level engineers. 
These include: 
• Get involved at standards meetings. Specifically, Babcock touts 

the Hybrid Fiber/Coax (HFC) Management and Control Inter-
operability Specification Standards Group (formerly known as 
the OSP Alliance) that is trying to create standards for interop-
erability among status monitoring and network management 
devices/software. (Editor's note: HFC-MCIS is not an SCTE stan-

dards body, but it has begun the application process to become one.) 
"We can't continue to rely on calls from our customers to let 

us know we have a network service problem," says Babcock, 
"We also can't continue to sit back while manufacturers and 
vendors try to create new legacy systems that won't communi-
cate with other platforms." 
Babcock recommends these types of standards meetings as an 

important resource for staying up to date. If HFC-MCIS isn't 
one of your main areas of interest, Babcock points out, "Other 
standards work is extremely important as well, and issues are 

broad enough that anyone can find something that should in-
terest them." 
For more information on getting involved with standards 

groups, you can point your browser to SCTE at www.scte.org 
and CableLabs at www.cablelabs.com. 
• Attend CableLabs Summer and Winter Conferences. These 
conferences are exclusive to CableLabs members (unless you 
want to pay an extremely high registration fee for nonmem-
bers). Babcock recommends them because, "the forward-think-
ing folks at CableLabs generally do a good job of presenting the 
short- and long-term future of where technology is taking us." 

• Speak at a regional SCTE seminar. "I have always held that the 
best way to learn something is to have to teach it to someone 
else. You can learn a lot by attending local or regional activities 
hosted by SCTE, but you will learn even more by volunteering 

to teach or present information at one of these meetings," Bab-
cock says. "Chapter meetings can be used as warm-ups for for-
mal presentations you may make at larger shows," he adds. 

Speaking of larger confabs, Babcock recommends a couple that 

aren't always thought of as "musts" in the technical arena. These 
include: 
• The Western Show. "This show has the tradition of being a 
'programmers' show,' but many new technologies and technolo-
gy applications are often premiered," explains Babcock. Particu-

larly, he points to the CableNet exhibit at the Western Show as 
a valuable resource for understanding some of the long-range 
thinking that is going on in the industry. 

• Consumer electronics shows. "The cable industry has learned 
that we need a better relationship with the consumer electron-

ics people," Babcock says, "Likewise, they realize they need to 
deal with us to make all of the enhanced services work for the 
consumer." 
Obviously, the two industries will learn more from each other 

if engineers from both attend each other's shows. 

Finally, Babcock asks: "When did you, the engineer, last attend 
an installer or service technician training class? Installers and 
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technicians (many of whom don't even 
have a personal computer at home) are 
trying to install the latest services and ex-
plain them to customers." Babcock adds, 

"It's very valuable for the engineers to oc-
casionally spend time with the troops." 

Picks for advanced technicians 
OK, so there are some good re-

sources if you're an engineer, but what 
about the people who work for you out 
in the field? 

If they're beyond the installer, in-

staller/technician or service tech level 
and looking to take the next step, the 
National Cable Television Institute is an 
excellent resource for pushing cable 
telecommunications knowledge higher. 
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Of particular interest to advanced tech-
nicians are the following: 

• System Technician. "Activating, Test-
ing and Troubleshooting the RF Trunk 
Distribution System." This follows the 
NCTI's Service Technician Course. It 

"You've got to pick 
and examine your 

4 é educationalr 
omrlunities carefully 
Mfrom air,* 
overwhelming number 

of choices." 
teaches a trained NCTI service tech 
how to activate, test and troubleshoot 
the RF distribution system. It also 
covers RF trunk and distribution am-
plifier theory of operation and setup 
procedures and more. 

• Fiber-Optic Technician. "Fiber-Optic 
System Design, Installation and Main-
tenance." Among the knowledge this 
course provides is current information 
on fiber applications, rack-mount op-
tical transmitters and receivers, for-
ward and return optical node 
operations and activation, fiber-optic 
design topologies, fiber system design, 
fiber construction, tests and documen-
tation, and optical test equipment. 
• Advanced Technician. "Communica-
tion Electronics and Maintaining 

Headend Equipment." This teaches a 
trained NCTI system technician the es-
sentials of how to set up, operate and 

maintain the headend. The assumed 
cable system knowledge/skills for en-
rolling in this course are those in the 
NCTI System Technician Course. 

For enrollment information or details 
on other techniques and principles 

taught in these courses, contact the 
NCTI at (303) 797-9393. ( T 

Laura Hamilton is executive editor at "Com-
munications Technology." She can be reached 
via e-mail at lhamilton@phillips.com. 
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How to Test for the Three Major Types of Interference 

By Chris Loberg 

any cable systems have big plans for deploying two-way services this next year. And 

one of the biggest challenges to making that happen is interference. Interference is the 

single biggest threat to the return path operation, especially for digital services. Although digital 

signals ore robust, they do not degrade gracefully like their analog counterparts. That means they 

either work or they do not, making it imperative that any threats to the digital signal integrity in 

the return path be quickly and effectively corrected. 
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REPLACEMENT EQUALIZERS AND PADS 

QUALITY RF SERVICES, JERROLD, S/A, MAGNAVOX, 
TEXSCAN "T-SERIES", PATH MAKER, RCA & AUGAT 

SA Equivalent EQs 
QRF EQ's for Scientific Atlanta 

330, 450. 550 & 750 MHz 
$9.00 w/handle - $11.00 w/cover 

Flatness = ± 0.15 dB 
cover Return Loss > -17 dB 

Insertion Loss ≤ 1 dB 
Values Oto 30. in 1.5 dB steps 
30 & 42 NIHz Reverse EQ's 

QSARE 550 

DICAL.:r 

NEW! QSA2V 
Variable Reverse 42 
MHz EQ for S/A 
System Amp II for 
only $11.00 each 
QSAF42 Fixed EQs - $9.00 

QSARE response EQ (450 or 550) - $25.00 

SA Interstage EQ 
NEW! QSAIE 750-3-9 
750 MHz Interstage EQ for 
System Amp II. replaces SA 
part #511380. Only $22.00! 
550 MHz fixed EQ value', 
coming soon from QRF! 
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SXP-T-Top Pads for 

Scientific Atlanta & Augat  
SXP-T (Blue) 600 MHz. SI.75 
0 to 20 dB in 1 dB steps.  

SXP-TY (Yellow) 860 MHz 
Oto 13 dB in 1 dB steps. 52.14  

SXP-TY (Yellow) 860 MHz. 14 to 20 dB . S2.64 

For Pathmaker 
QSY1. EQ's $10.00 

n ix D 300 330 4(X) & 450 MHz 
u.000% - Nominal Values are: 

4. 7. 10. 13. 16. 19. 22 and 25 dB 

QSY I.-P Pads $4.50 

O. 1. 2.3. 4. 5. 6 dB 

9. 12 and 15 dB 
Il 

For Texscan 
TEXSCAN "T-series" Equalizers -$10.00 
Bandwidths are 330. 4(X). 450 & 475 MHz  

TEXSCAN "T-SERIES" PADS - $5.50 
O. I. 2. 3.4. 5.6. 9.12 and 15 dB  

RCA EQ's & PADS AVAILABLE 

For Jerrold SJAS 
NEW!!! 

QCF-** channel filter 
boards for Jerrold SJAS 
automatic slope modules 
are available, low hand 
channels are only $12.00 
each. The high frequency 
filters are $20.50 each. 

For Philips/Magnavox 
in .-1000 
re-15rP 

QMAG-6 for 62E Series 
Replacement EQ's for Philips 
(330. 400.450 and 550 MHz) 

$10.00 
330 MHz - 2. 5. 8. II. 14. 17. 20. 23 dB 
400 MHz - 2. 5. 8. II. 14. 17. 20. 23. 26 dB 
450 MHz - 2. 5. 8. II. 14. 17. 20. 23. 26 dB 
550 MHz - 2. 5. 8. 11. 14. 17. 20. 23. 26. 29 dB 
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5.8. 11.14.17. 
Return Loss ≥ 

QMAG for SEE Series 
Fixed EQ's for Magnavox 
(330. 4(X) and 450 MHz) 

$10.00 
20 dB values - All frequencies 
-16 dB. Insertion Loss I dB 

11;110 QMAGV for SCE Series 
-0 _ Variable EQ's for Magnavox 

îj (330 and 450 MHz) $14.00 
5. 8. II. 14. 17. 20. 23 dB Values 

Return Loss > -16 dB. Insertion Loss = 1 dB 
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Use our QMAG-P for 4-A Pads 
4-A Pad (0. 3. 6. 9. (2 dB) $4.50 

6-A Pad (0-20 dB. 1 dB steps) $1.75 

7-A & 9A Pad (0-20 dB) $2.90 

For AUGAT 
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SAVE with QRF! 
QAE 750 MHz EQ 
QAE 860 MHz EQ 

Available in 1.5 dB 
values. 0 to 21 dB 
with handle. $9.50 

QAE top view. shown 
without #87I handle. 

QRF has the full line of path for Augat. 

QLX EQ's for Jerrold 
450-16 
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Equalizer for Jerrold JLX 
(Replaces EQ & SEA) 

ALL in 2 dB increments. 
ONLY 1 dB insertion loss for all models! 
(330. 350, 400. 450. 5()0 and 550 MHz) 
330-450 - 0-30 dB 500 MHz - 2-24 dB 

550 MHz - 0-24 dB $6.75 each 
600 MHz $7.50 750 \ Illz $11.00 
600 & 750 MHz in 2 dB steps. 0-24 dB 

QEP-ADP for SJ 
QEP-ADP Fixed value equalizer adapter 

allows QLX to replace SEP-*. 
NO alignment! Lower Cost! 
Lower Insertion Losses! 
EASY installation! 

QEP-ADP $7.00 each 
P us QLX - $6.75 Total is only S13.75 

QEP Variable trunk equalizer 
for Jerrold SEP. Available in 
1 & 2-way versions ... 4's. 5's 

Ti - 5 thru 11 dB 
- 10 thru 16 dB 

H - 16 thru 22 dB 
ST - 20 thru 25 db 

(300 through 450 MHz Bandwidths) 
All rapes are $17.50 each. 

QEE & New QXEE 
n Line Extender Equalizers 

0.,n.1.1 (Replaces SEE by Jerrold) 

fl 1  270. 300. 330 & 400 MHz 
All values S5.)8 each! 

450 MHz - $6.00 550 MHz - $7.00 
QEE values: 6. 12. 18 & 24 dB 

NEW! QEE-40 MHz Reverse EQ - $7.00 
Reverse values 2. 4. 6. 8. 10 & 12 dB 

QXF:F: replaces Jerrold X El.: 
550 MHz - $8.25 

Used in XQLE Line Extender 
Values: 3. 6. 9. 12. IS. 18 dB 
Also available in 630 MHz 

Jerrold pads. 0 to 20 dB in I dB Steps 

550 MHz 1 1750 MHz   
JXP-* to r7JXP-A-* 

SXP-* 

$2.90 HU $2.90 I $1." 

DISCOUNTS AVAILABLE FOR Ql \ 1 l 

Quality RF Services 

VISA e 
800-327-9767 

For inside USA 
Shipments only. QUALITY RF SERVICES, INC. 

850 PARKWAY STREET 
JUPITER, FL 33477 

- ,nient for Jerrold. Scientific Allant,. \ ...11,o ox. \ ugat or RCA. American Eyre  

cards are accepted ion 
ALL World-Wide Shipment,' / 

561-747-4998 
FAX 561-744-4618 
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ASKK 
COMMIJRICOTIOR CORP 

1 GHz 
-130 dB RFI SHIELDED 
VERTICAL SPLITTERS 

Available in 2, 3, 4, 6 & 8-Way 
with Non-Power Passive or 
One-Port DC-Pass Circuits 

 IN ofts 

RF I 

ASKA 
TGV TIGOC 

SPIITTIR 

TGV-2IGDC 2-WAY SPLITTER 

Features: 
• Vertical or horizontal input and 
outputs allow close mounting 
in lock boxes for easy access 
of cable connections. 
• Chromate treated zinc alloy 
housing for best corrosion 
protection. 
• Tongue & Groove housing 
design for better RFI 
shielding. 
• Printed circuit board ensures 
consistent RF performance and 

high port to port isolation. 
• F-ports with machine threaded 
spaced I inch center to center 

to accommodate security sleeve 
and tools. 
• Dual heavy duty ground blocks 
ensures proper grounding. 

1 GHz -130 dB RFI 
HORIZON." 11. SPUTTER 

. ASKK ""' 

"ii=trefialetit 
L 
HRS- 31G 3-WAY SPUTTER 

Available in 2, 3 & 4-Way 

For example, sufficient interference can 
cause telephony transmission over the 
hybrid fiber/coax (HFC) network to have 
unpredictable dropouts. Or if the return 
path is being used with cable modem ser-
vices, interference can cause sessions to 
end abruptly for no apparent reason. It 

also can increase the time it takes to es-
tablish communications with an Internet 
service provider (ISP) and transmit infor-
mation because of the high bit-error rates 
(BERs) that in turn require retransmis-
sion of the data packets. 

"If the return path 
is being used with 

cable modem 
services, interference 
can cause sessions 
to end abruptly for 

no apparent reason." 
If the return path is being used tor dig-

ital interactive video services, errors will 
prevent the customer from establishing 
communications between the server and 
the set-top box, causing confusing trans-
mit errors. 

Return interference also can have a sig-

nificant effect on the laser diode inside 
the optical transmitter even though fiber 
is ingress-free. As interference in the coax 
portion is carried upstream, it will com-
bine with other signals of the same fre-
quency, causing a noticeable increase in 
the noise floor. The combined carriers 
eventually cause the laser diode at the 
node to begin clipping, affecting the en-
tire return band for that node. 

Threats to return integrity 
Three major types of specific interfer-

ence are found in the return path: over-

the-air ingress, impulse noise and 
common path intermodulation distortion 

(CPID). These all can cause major distur-
bances in signal quality, affecting the re-
verse path operation. Each requires 
different test approaches for acquiring 

and analyzing the interference. 
1) Over-the-air ingress: Any entry of un-

wanted and interfering signals into the 
coax plant is defined as ingress. The 
most common sources of ingress are 
the many known over-the-air frequen-
cies that share the same frequency 

range as the return path—typically 5 
MHz to 47 MHz. 

These sources of ingress—such as 
amateur radio transmission, citizens 
band (CB) activity, over-the-air TV and 
pager interference—can have very high 
field strength and significantly disturb 
the return path. Most RF analyzers 
have the ability to demodulate AM and 
FM signals, allowing you to listen to 
the broadcast and, with any luck, iden-
tify the source. 
The majority of all ingress in the return 

path comes from the customer premises. 
Loose F-connectors, poorly shielded drop 
cable, unshielded TV tuners and even 
safety grounds can all let ingress enter the 
return band. A small percentage of 
ingress comes from the trunk and distrib-
ution plant. However, good plant mainte-
nance helps prevent these problems from 
reaching significant proportions. 
As the technicians gain experience, 

they will come to easily recognize the dif-
ferent signatures of the various types of 
ingress. For example, paging signals have 
their own unique sound that once known 
can be readily identified. By listening to 
these over-the-air signals with an RF ana-
lyzer, you sometimes can determine their 
call signs and/or location. 

2) Impulse noise ingress: A particular kind 
of ingress noise is impulse noise 

caused by electromagnetic interference 
(EMI). Typically, this noise comes from 
motors with brushes found in com-
mon household appliances such as 
hair dryers, mixers, power tools and 
vacuum cleaners. Therefore, this noise 
usually is intermittent and of short du-
ration, creating bursts of random 

noise. Capturing this type of noise re-
quires the RF analyzer to have a max 
or peak hold along with a peak detec-
tion mode. 
Since this type of interference is in-

termittent, you also will want an RF 
analyzer than can be set up to sweep 
continuously or at intervals—several 
minutes apart, storing any ingress 
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violations that occur. That way the ana-
lyzer can be left monitoring the plant, 
and any suspicious behavior can be 
captured and stored even if you are not 
there. Potentially, thousands of viola-
tions can be stored, each with the fre-
quency, amplitude and time 
information. 
3) CPID: This is second- and third-order 

distortion products from downstream 
signals caused by nonlinear elements 
in the plant. These nonlinear elements 
cause a portion of the forward energy 
to be reflected back down the line. 
CPID has a unique signature when 
viewed with an RF analyzer, appearing 
as spurious signals evenly spaced at 6 
MHz (System M) or 8 MHz (Systems 
G/D/K) intervals throughout the return 
path spectrum. 
Typically these nonlinear elements are 

caused by poorly installed connectors, 
corrosion, dissimilar metals or cracks in 
rigid coax. Since CPID interference tends 
to come and go, it is hard to find. A gen-
tle breeze, for example, may cause a loose 
seizure screw to generate small imped-
ance mismatches, creating reflections that 
are then amplified by the return amplifier 
and sent upstream. 
The average detection mode in an 

RF analyzer combined with max hold will 
enable you to view this elusive kind of in-
terference. CPID usually hides in the 
noise floor, so once the noise is averaged 
out, this interference becomes obvious. 
One thing to remember is that CPID can 
go from noise floor to ceiling in a matter 
of seconds. This type should be corrected 
as soon as possible because it causes 
havoc in an HFC network. 

Pinpoint leakage 
Troubleshooting the return path is 

different from troubleshooting the for-
ward path. In the forward path, prob-
lems are isolated by the number and 
location of complaint calls received. In 
the return path, the customer complain-
ing about his return path services may 
not be anywhere near the actual cause 
of the problem. 
While not all HFC architectures are 

the same, the basic elements of trou-
bleshooting them are similar. The goal, 
of course, is to isolate the leakage to a 
given subscriber loop and fix it. To do 

this, the technician needs to move 
down the network until the ingress is 
no longer present, then go back to a 
tap that is halfway between the two 
amps and determine if the ingress is 

BOTTOM 
IKIC 

LIIVL • 

A Robust Return Path 

With the proliferation of digital in-
teractive services, there is a grow-
ing need to use the return spectrum 
and develop a new awareness of its 
problems. 
There are three major types of 

specific interference found in the 
return path—over-the-air ingress, 
impulse noise and common path 
intermodulation distortion (CPID). 
These all can cause major distur-
bances in signal quality, affecting 
the reverse path operation. Each 
requires different test approaches 
for acquiring and analyzing these 
interferences. 

Over-the-air ingress: These 
sources of ingress—such as amateur 
radio transmission, citizens band 
(CB) activity, over-the-air TV and 
pager interference—can have very 
high field strength and significantly 
disturb the return path. Good plant 
maintenance helps prevent these 
problems from reaching significant 
proportions. 
Impulse noise ingress: Typically, 

this noise comes from motors with 
brushes found in common house-
hold appliances. Capturing this type 
of noise requires the RF analyzer to 
have a max or peak hold along with 
a peak detection mode. 
CPID: This is second- and third-

order distortion products from 
downstream signals caused by non-
linear elements in the plant. Since 
it tends to come and go, it is hard to 
find. The average detection mode in 
an RF analyzer combined with max 
hold will enable you to view this 
elusive kind of interference 

1 GHz 

SOLDER BACK SPUTTERS 

Available in 2, 3, 4, & 8-Way 

with Non-Power Passive or 

One-Port DC-Pass Circuits 

r-

eSP-210DC 
/ }IOC:1.1 

out MO OUT 

SP-21GDC 2-WAY SPI,ITTER 

One-Port DC Pass 

Features: 
• Tin plated zinc die-cast 
housings for corrosion 
protection and grounding. 
• Soldered back provides 
highest possible RFI shielding 
more than -130 dB. 
• Printed circuit board ensures 
consistent RF performance and 
high port to port isolation. 
• 3-Way available in balance 
or unbalance insertion loss 
models. 

1 GHz 
28 dB RETURN LOSS 

SPLICE & GROUND BLOCK 

‘1:-81(; 

, 

-4tete„ 

GB-1G 

Full range solutions: 

ASKK 
COITIMUNCRTIOR CORP 

Ph: (800) 317-6625 or (954) 486-0039 
Fax: (954) 486-0202 
www.askacom.com 
sales@askacom.com 

National Sales Office: 
Ph: (800) 840-6350 or (508) 730-1065 

Fax: (508) 677-2511 
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upstream or downstream from there. By 

continually splitting the distance in 

half this way, the source of the leakage 
can be isolated quickly. 

Troubleshooting the return path, 

therefore, starts at the headend and 
moves down the plant. Using an RF an-
alyzer, you should connect to a test 
point at the fiber receiver in the head-
end. Here you can observe all of the 
signals in the return spectrum, and any 
distortions found at this point are then 
used as a reference. 
You also can identify the type of in-

terference at this time—whether is 
over-the-air, impulse noise or CP1D. 

This reference signal should be stored 
or printed for comparisons, especially 
if there are multiple levels of interfer-
ence that could stem from several dif-
ferent sources. 
The next step is to examine the node 

that is feeding the optical receiver. 
Connect the tester to one of the RF 
output ports, being careful to compen-
sate for an> attenuation in tilt: node 

Once the meter is set up, check each 

trunk until the problem is isolated to 

one or more trunks. Now follow the 
problem trunk to the next amplifier 

"Return interference 
also can have a 

significant effect on 
the laser diode inside 
the optical transmitter 
even though fiber is 

ingress-free." 
in the cascade and examine each of 
the RF output ports until ingress has 
been identified. Continue down the 
trunk until the ingress is isolated to a 
tap distribution leg. 

MI pistriptee5 
Established 1975 

, Are You Protecting Your Investment and 
Revenue in Digital Set-Tops and Cable 
odems From Lightning and Surges?' 

•nansparent to Analog/Digital 

Bi-Directional Transmission 

• Return Loss > 30 dB 

• Insertion Loss <.1 dB 

• Frequency 5 MHz - 1.5 GHz 

• UL Listed and Bellcore Tested 

"Call Us For More Information 
About Tii's Coaxial Surge Protectors!" 

DENVER, CO 
800-525-8386 
303-779-1717 

303-779-1749 FAX 

ATLANTA, GA 
800-962-5966 

OCALA, FL 
800-922-9200 

"Unique" Producte 

ST.LOUIS, MO PHOENIX, AZ 
800-821-6800 800-883-8839 

INDIANAPOLIS, IN 
800-761-7610 http://bnnv.megahz.com 

For the 2let Century: 

Reeder Service Number 53 

The best approach at this point is to 

"ride out" each distribution leg in 
question, looking for leakage, before 

proceeding to the next passive or ac-
tive device. 

To do this, simply attach an antenna to 
the RF analyzer and set its frequency to 
that of the ingress being tracked. Then 
drive down the plant. Leaks will show up 
as an increase in field strength. There is a 

good chance you will find sources of the 
leakage during this ride-out, thereby al-

lowing you to eliminate some or all of the 
interference. 

If interference still exists, then it needs 
be isolated to a specific device in the tap 

distribution leg. Use an impedance 

matching probe to examine the output of 
the tap. Impedance matching probes have 

a high-impedance side that goes on the 
seizure screw and a low impedance side 
that connects to the tester. lhis probe 
minimizes loading of the cable plant by 
the instrument, while providing a me-
chanical connection through the seizure 
reW port. 
After connecting the probe, it interfer-

ence is still present, then the problem is 

on the output side of the tap. Otherwise. 
look at the input of the tap. 

Finally, if the interference is at the input 

port, then begin disconnecting each house 
drop connected to the tap one by one 
until you get the interference to clear up. 
Once the problem is isolated to a sin-

gle home, the technician should care-
fully examine each point looking for 
leakage. Start at the ground blocks be-
cause they arc often major sources ol 
ingress. 

If that does not solve the ingress prob-
lem, then keep looking, examining all the 
splitters and equipment that the sub-
scriber has connected to the system. In 

this manner, the problem will finally be 
isolated and readily solved. 

Although troubleshooting the return 

path is challenging, if you understand the 
types of interference in the return path 
and adopt a methodical approach to 
tracking down leakage, you can quickly 
and effectively eliminate troublesome 
problems in the plant. 

Cho is Loberg is U.S. business development 

manager at Tektronix. He may be 'embed via 
e-mail at christopherj.loberg@tek.win. 
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ALL SYSTEMS GO! 
Viewsonics introduces the new Driver Amplifier System 

with automatic switching to ensure signal delivery. 

CID Nilewaciebto•— 

HEADEND DRIVER AMPLIFIER 
vtemeox 71 710 3 

•••• 

flEADEND DRIVER AMPLIFIER 

,141.01.me umvée AIIIMIR1611 

op/ 
e.. fro. 

doe • j.-11f ap 

6454 EAST ROGERS CIRCLE, BOCA RATON, FLORIDA 33487 USA 

1 8 0 0 6 45-7600 1 561 9 98- 9 5 94 FAX: 1 561 998-3712 

WEB: WWW.VIEWSONICS.COM E-MAIL: VIEWSONUVIEWSONICS.COM 
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Powering 

Divide and Conquer 
A Tale of Two Troubleshooting Scenarios 

By John J. Downey 

T hinking about possible outages to come over the next year probably is the last thing you want to do right now. And, of course, the best way to resolve an outage is to pre-

vent it in the first place. However, some outages are inevitable and unavoidable. The following in-

formation has been prepared to make troubleshooting these power outages as quick and as 

painless as possible. 

This article discusses the following points 
in further detail and is a quick step-by-
step procedure for troubleshooting power 
outages: 
• Make an educated guess of the fault lo-
cation. 
• Utilize self-resetting fuses and various 
measurement equipment. 
• Use the 50/50 technique to "divide and 
conquer." 
• Localize the fault to affect as few sub-
scribers as possible. 
• Reinstall service promptly. 

Equipment list 
Tools that may be essential for trou-

bleshooting are: self resetting fuses 
(circuit breakers), volt-ohm meter 
(VOM), signal level meter (SLM), pin 
to F-housing connector, wire jumper 
with alligator clips, fuses, bus bars, 

and a fuse puller. Other tools that 
should be available include: clamp-on 
ammeter, time domain reflectometer 
(TDR), oscilloscope, replacement RF 
components, and a portable power sup-
ply/generator. 

Human equipment 
Take advantage of your God-given tools 

such as sight, sound and smell. Look at 
the power meter on the main line power 

supply. Is it spinning fast or slow? Is this 
different from normal operation? 

Listen to the hum of the supply. 
Some lightly loaded supplies may hum 
louder than a heavier loaded supply or 
vice versa. 

Use your nose to determine if any com-
ponents have burnt up in an active or pas-
sive. Burnt electronics often will leave a 
very distinctive smell. 

Troubleshooting the system 
The first step in troubleshooting any 

type of outage is to think before you react. 
Try to make an educated guess of the out-
age location and/or cause before you start 
chasing your tail. 

Talk to the customer service representa-
tives, use computer databases and call 
centers, look at system maps, and/or call 
subscribers who have called in about out-
ages. These sources can tell you the areas 
affected, which will aid in pinpointing the 
most logical starting point. 

Figure 1 shows a reasonable guide for 
troubleshooting a power-related outage 
within a system. 

Inside the amplifier 
If a fault is localized to one specific am-

plifier, a few steps can be taken to further 
determine the cause of the outage and re-
store service as quickly as possible. These 

steps consist of measuring continuity, cur-
rent draw, regulated DC voltage, and AC 
voltage. 
Check the stinger and center seizure 

screws for tightness and contact. Check 
power paths and fuses for continuity. 
Check the power pack operating voltages. 
Regulated DC (24 VDC/B+) is the most 
important. If B+ is OK, then AC must be 
adequate. 
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Figure 2 (on page 74) shows a logical 
process for troubleshooting a power prob-
lem once it has been localized to a specific 
amplifier. 

First scenario 
Many different powering and fault sce-

narios exist. The first scenario we will dis-
cuss is shown in Figure 3 (on page 76). In 
this scenario, the system manager decided 
to slug the whole trunk line except for 
one fuse. This fuse happens to be in the 

power inserter (Pl). 
Let us suppose a fault is located after 

Amplifier 7 and the following sequence of 
events takes place. 
A call is received about multiple out-

ages, and there are no RF signals present 
in the entire nodal area. This may be 
caused by any of the following: 
1) No power from the main line power 

supply (MLPS) or the utility company 
2) No optical or RF input to the node 

3) A bad node 
4) The power inserter fuse feeding the 

node has blown. )11.-

AURORA INSTRUMENTS, INC. 
124 South Maple Street 
Ambler, PA 19002 

Telephone: 800/510-6318 
Fax: 215/646-4721 

E-Mail: AuroraSpIr@AOLcom 

You Use Light to Test Optical 
Fibers. Shouldn't You Use It to 

Splice Them, Too? 

At Aurora Instruments, Inc. we think you should. We've taken 

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. 

If you would like to learn more about the 

advantages of active alignment splicing over 

profile alignment, call us at 1-800-510-6318. 

Proudly Built in the U.S.A. 

AURORA 
YOUR LI. TO •RIOMYRR •ONLO 

Reader Service Number 55 
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Since any of these problems is possible, 

we decide to get some additional informa-
tion and use the system flow chart. This 

sets our starting point at the node (See 
Figure 4 on page 78). 
The following steps are taken to achieve 

a quick recovery of customer services. 
Refer to Figure 3 again during this trou-

bleshooting process. 

1) We verify that the optics coming into 
the node are fine, but there is no AC on 
the input seizure screw. We will call 
this our starting point and label it A. 

2) We decide to proceed to Point B and 
pull the power inserter faceplate. We 

notice the fuse feeding the node has 
blown. 

Here's a tip: The use of self resetting 
fuses (circuit breakers) can be very benefi-
cial for locating a short. The use of these 
circuit breakers eliminates destroying 
more fuses than necessary when replacing 

a blown fuse and also saves a trip back to 
the fusible link location until the problem 
is rectified. Use a low-valued circuit 

breaker for troubleshooting because the 

equalizers 
plug-ins 

MI\ Ki a a -ea Tel: 800.444.2288 • 310.715.6518 
mu mumm • on • um • 
commra rara rararni• • • Imo ralo Fax: 888.4.mainline • 310.715.6695 

mum • mum • 
mwmAmn im ma mum E-mail: mainline@worldnetattnet www.mle.com 

EQUIPMENT, INC 837 Sandhill Ave.. Carson. CA 90746 USA 
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ADVENTURE... CABLE FROM MARS 
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The red planet. Billions peering across the void of space. A glimpse of the 
universe. Pictures delivered on cable television with the breakthrough products 
we design, manufacture and manage. Proven solutions such as our Energy 
Link"' Unity Wave' that generates less current and incurs less resistance, 

allowing power to reach further. We are delivering the future of cable television 
today and making sure you get the picture: 800-FIBER-ME or www.antec.com 
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Figure 3: Scenario 1 
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trip current can be as high as 200%. The 
circuit breaker size should be relatively 
close to the normal current draw. 
3) We install a circuit breaker in the 

blown fuse location and notice it click-

ing/resetting. This indicates that there 
is a serious fault farther down the line 
and not just a temporary problem. 

4) We "divide and conquer" to bisect the 
system and eliminate wasted time, 

which takes us to Point C. 
Here's another tip: A main line passive 

is a very good place to disconnect the 
continuity by pulling the faceplate. A 

jumper wire with alligator clips can be 
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used to energize a specific power path and 
further determine the bad leg. It also is 
possible to use an ammeter to measure 

current and create the continuity. Caution 
is advised when doing this because the 
ammeter may have a current limitation of 
its own. 
5) At Point C, we disconnect continuity 

to certain branches to determine the 
bad leg. By disconnecting continuity 
to the fault, the circuit breaker should 
remain closed and a constant voltage 

and RF observed. 
A voltmeter is used to check AC voltage 

stability. An SLM can be used to check RF 
intermittence depending on the fault and 
powering scenario. See if the intermittent 
RF signal becomes stable after disconnect-
ing continuity. If the RF signal stabilizes, 

the problem is farther down that branch. 
6) We proceed to Point D where we ob-

serve the same outcome as that ob-
served at Point C. This indicates that 
the problem is still farther down, and 
we decide to visit Point E. 

7) At Point E, we pull the output bus bars 

SUPPLYING CUTTING 
EDGE' TECHNOLOGIES 

q.sel few -;4„, 
cera ',result mite 

800-338-9Z9Z 

• Full System Integrator 

• Complete Industry Knowledge 

• Full Service 
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• 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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The all steel 
WIRING TACKER 
that shoots 

Insulated 
Staples 

The Arrow series of 
insulated staples are 
specially coated to pro-
vide three times the holding power. Insulation 
is made of super impact-resistant plastic that 
remains strong even under extreme low tempera-

ture conditions. The staples are 
available in 3 different inner 
dimension insulator sizes: 1/4 x 
1/4 (6mm x 6mm), 5/16 x 1/4 
(8mm x 6mm), 5/16 x 5/16 
(8mm x 8mm). Just select the 
size for your job, load it into 
the T59's chamber and your 
Arrow Wiring Tacker is ready 
to secure a wide range of wire 
and cable up to 5/16" dia. (8mm). 

Perfect for RG59 and RG6. 

• 

The Arrow T59- is a 
hard hitting all steel tool. 

It incorporates the same 
rugged construction, easy 

compression span handle and 
patented jam-proof mechanism of the 
Arrow's world-renowned T50 ' Tacker. 

The T59 is finished in durable chrome to 
withstand the bumps and scratches of 

professional use. 

A WIRING TACKER FOR EVERY JOB 
There is always a need for tackers that shoot non-
insulated staples. As one of America's oldest and 
most respected names in the fastening business, 
Arrow has an extensive range of wiring tackers for 
just about every assignment: 

T18- - For wires up to 3/16" dia. 
T25”" - For wires up to 1/4" dia. 
T37'" - For wires up to 5/16" dia. 
T75'" - For wires up to 1/2" dia. 

® CS NEW! FOR NM SHEATHED CABLE. The 

Arrow 7514S and 7510S stdples, made exclusively for our 
T75 tacker, have been awarded both a UL and a Canadian 
C-UL listing for installing NM Sheathed Cable up to #12 
3-Wire with Ground. These important additions to every 
electrician's and cable installers inventory are specially 
coated for extra long holding power. 

Whatever your wire or cable installation task —TV, HiFi, Alarm System, Plastic, Wire Conduit, Computer, 
Multi-Conductor, Control Wiring, Hollow Tubing, or any NM Sheathed Cable — there is a reliable 
Arrow Tacker and Arrow Staple to make your job easier, faster and more secure. 

All Arrow Tackers and staples are built in the U.S.A. under the strictest standards of 
quality assurance. It's been that way for over half a century! 

ARROW FASTENER COMPANY, INC. 
2/i MAYHILL STREET, SADDLE BROOK, NEW JERSEY 07663 
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See your Arrow wholesaler for the full line of Arrow wire and cable tacking equipment. 
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and then the input bus bar. We note 

that the AC voltage is either nonexis-

tent or intermittent on the input 

seizure screw. This indicates that the 

problem is previous to this location. 

8) We backtrack to Point F and pull the 

output bus bar. We note that the circuit 

breaker in the power inserter has stabi-

lized. We have now targeted the fault 

between Amplifier 7 and 8. 

After localizing a fault to a smaller por-

tion of the plant, keep the fault discon-
nected at the branch-off point. This may 

be at Point C or D. This will allow the rest 

of the system to operate undisturbed 

Rack 'Ent Up! 
Densi -15•mmlimmummmudilliFil 

Rack up the savings in both time and money with EONS 
Corporation's new Densi-rm multi-fiber MT connector system. 

Achieve up to 144 fiber connections in a standard 7" FONS rack 
mounted enclosure. With the Densi-T Connector System, fiber 
management inside the enclosure is dramatically simplified. 
Installations are now quicker and easier. 

The MT system's key feature is its modular design. Densi-T 
Interconnect Cassettes break out the six and twelve fiber MT 
connectorized cable into almost any connector configuration. Up to 
144 fibers can then be installed within minutes using pre-
connectorized cables and Densi-T Cassettes, all located in a 
standard EONS rack mounted or wall mounted enclosure. 

From jumpers and pre-terminated fanout assemblies to high 
density patch and splice hardware, EONS — 

Corporation can supply solutions to all your 
=- interconnect needs. 
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Fiber Management Made Easy 

FIBER OPTIC NETWORK SOLUTIONS 
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The Call Of TheWild II Peen Answered. 

COYOTE' Closures. A whole new 
breed of fiber optic closure: 
Wherever fiber optic cable takes you, COYOTE 

Closures will go there with you. Craft friendly and 
designed to survive in the toughest environments, 

COYOTE Closures will deliver superior reliability 
in aerial, underground, buried and building applica-

tions. The COYOTE Closure family includes 

the COYOTE Closure at 22" long in 

both 6" and 8.5" diameters, the 

COYOTE Pt TP Closure, a compact 
17" long and 6" in diameter, 

COYOTE* PL 'P asure 

and the newest addition, the COYOTE RUNT Closure, 

under 15" long. A complete line of accessories that are 
compatible with all closures in the COYOTE 
Closure family allows you to customize or expand 

your system with minimal cost or disruption to 

existing fibers. All COYOTE Closure prixlucts meet 

Bellcore Testing requirements OR-771-CORE and are 

Rt TS-listed. To hear more of the COYOTE call, 
call us at (440) 461-52(X), or check out 

our Web site at mvw.prefonntxl.com or 

e-mail us at inquiries(n prefonnixl.com. 
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Figure 6: Flow chart for Scenario 2 
while you troubleshoot this smaller area. 

Utilize a portable power supply with a 
circuit breaker for further troubleshoot-
ing. If a portable power supply is not 
available, you may want to "ohm out" 
the cable between amplifiers. Check the 
integrity of the cable and passives be-
tween two amplifiers by removing the 
modules and checking for continuity be-
tween the outer and center conductors. 
If you have continuity where there 
should be none, then the short is some-
where between these two actives. 
9) We visually check the integrity of the 

cable and connectors and replace defec-
tive components where appropriate. It 
may be warranted to use a TDR to fur-
ther determine the fault location, espe-
cially for underground plant. 

10) After the problem is fixed, the proper 
fuses or bus bars are reinstalled to 
connect all discontinuities. 

Second scenario 
Figure 5 (on page 80) represents an-

other scenario where every active in the 

system is fused. Let's assume the power 
supply in Amplifier 8 has been damaged 
by lightning and the main fuse has blown 
in Amplifier 7. 
We have received a call from the cus-

tomer service representative about an 
outage that affects customers located off 
Amplifiers 7, 8, and 9. 

After looking at our maps and going 
through our system flow chart, we de-
cide to start at Point A (See Figures 5 
and 6.) 
1) We verify that there is RF on the external 

input test point and decide to open this 
housing. We determine that the main 
fuse has blown, causing this outage. 

2) We install a circuit breaker and notice 
that it is stable. We then install the 
proper fuse and check RF output. 
While we are here, we measure current 
draw through the output port to deter-
mine if all actives down the line are 
functioning. 
Tip: A common bus connects all fuses. 

Set a voltmeter to measure current draw; 
attach one probe to an unused fuse clip 

Think MK Battery... 
when you think CATV batteries. 

MK offers: 

RA complete line of the highest quality 

batteries for power supplies. 

BA full line of small alkalines for remotes. 

•Battery testers. 

•Immediate delivery from a complete 

warehouse network. 

1111E.P.A certified junk battery recycling. 

Call MK Battery 
at 800-372-9253. 
Website: mkbattery.base.org 

E -Mail: mkbattery@mindspring.com 
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on the common bus, and use the other 
probe to touch the output fuse clip to 
measure current draw through that port. 
Use a fuse puller to remove one side of 
the fuse. This will allow no interruption 
in service when trying to obtain an AC 
current reading. 

If the current draw is reasonable, we 
will go to Point C to verify correct RF lev-
els at the end-of-line. We notice that the 
current is considerably low and decide to 
proceed to Point B. 
3) At Point B, we notice the input fuse 

and main fuse have blown and smell a 
distinctive odor of burnt electronics. 

4) We install a circuit breaker in the input 
port and note that it is stable. 

5) We then install a circuit breaker in 
the power supply. We note that it is 
stable, also, but there is still no B+ 
voltage. 

6) After going through the amplifier flow 
chart, we check continuity from the 
input seizure screw to the power plug 
and determine there is an open circuit 
within the module. 

7) We change the module and notice the 
circuit breaker in the power supply 
main fuse location is clicking. From 
this, we conclude that the power sup-
ply needs to be replaced. 

8) We replace the power supply, note the 
circuit breaker stability, and install the 
proper fuses. 

9) We check output current draw and RF 
levels. 
10) We then verify end-of-line RF levels 

at Point C are satisfactory. We also may 
decide to call affected subscribers to verify 
service has been reinstalled. 

Possible deterrents 
There are a few things that may inhibit 

your ability to troubleshoot an outage and 
are listed as follows: jacketed cable, sheath 
currents, interruption of service, power 
passing passives, and the main line power 
supply (MLPS) foldback current. 

Let's go over each one separately: 
1) Jacketed cable can under some condi-

tions intensify sheath currents. 

Sheath currents will induce current 
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...and inadequate preparation destroys performance and 

morale. It can also bruise your bottom line. Choosing 

NCTI as your training partner will give you the 

competitive edge you need. To see how NCTI's 

managed training can help you come out on top, 

call us or contact us through our website. 

NCTI: Training Broadband Winners Since 1968 

National Cable Television Institute 
801 W. Mineral Avenue 
Littleton, CO 80120-4501 USA 
(303) 797-9393 • (303) 797-9394 FAX 
http://www.ncti.com 

on the center conductor and affect 
the readings. 

2) Interrupting service to subscribers is 
extremely frowned upon. If a techni-
cian is not allowed to disconnect ser-
vice for a limited amount of time, it 
could make troubleshooting that much 
more difficult. 

3) Some passives still have power conti-
nuity when the faceplate is pulled. 
New "multimedia" passives arc de-
signed to provide continuity even 
when the faceplate electronics are re-
moved. This could affect the efficien-
cy of your troubleshooting, especially 
for TDR usage. 

4) After an MLPS folds back, very little 
voltage is supplied, and it could make 
measurements unattainable. This in 
turn also could influence your trou-
bleshooting practices. 

John Downey is an applications and training 

engineer for C-COR Electronics. lie may be 
reached at (814) 238-2461, ext. 2207, or e-
mailed at jjdl@c-corcom. 
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PoweringJ. 

"I need 
backup power, but can I 

afford it?" 
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Want to Worry Less 
About Power This Year? 

Survey Indicates Trends, Concerns 

By Rick Marcotte 

obody in the cable industry likes to think about backup power supplies. That, of course, 

is why power supply companies make them — so that cable engineers and their cus-

tomers can worry less about power problems. 

But for some cable professionals (system 
designers and engineers), thinking about 
powering issues and uninterruptible 
power supplies (UPSs) is an important 
part of their jobs. Every working day, 
they see the challenges posed by operat-
ing, maintaining and powering these 
complex, far-flung cable TV networks. 
They've peered into the future and 
looked for ways to improve service and 
cut costs. 

To find out what those cable industry 
professionals think about their backup 
power systems and how they see those 
systems evolving, a survey of 75 cable in-
dustry professionals was commissioned to 
discover the challenges they face and some 
of the trends they see shaping their deci-
sions about powering issues. 

Reliability 
Not surprisingly, reliability proved to 

be a primary concern for these cable 
executives. Roughly 88% of them said 

reliability and standby capabilities are 
among the industry's biggest future 
powering challenges, and 61% said reli-

"Reliability 
and standby 

capabilities are among 
the industry's biggest 

future powering 
challenges." 

ability was one of their top three crite-
ria when choosing a standby power 
supply for their cable network. 
The focus on reliability reflects the 

growing numbers of cable TV operators 
who are expanding into advanced broad-

band offerings, such as high-speed data 
connections and local telephone service. 
In fact, 70% of those responding said that 
five years from now, they expect to be 
powering some level of telephone service 
via their cable TV networks, compared to 
only 23% today. 

But with a failure rate as low as many 
UPSs have (some of today's models have 
reliability ratings of greater than 99%), 
quantum leaps in reliability are virtually 
impossible. Although reliability is impor-
tant, it's not always the deciding factor 
when choosing a standby power supply. 
We often look at products that we con-

sider to be pretty equal," says Terry Black-
well, director of engineering for 
Dallas-based Marcus Cable. "If the prod-
ucts are equal, cost and warranty become 
more important." 

Cost 
Blackwell isn't alone. More than half 

(53%) of those surveyed said that cost, or 
value, of the power supply was a critical 
factor in their decision. "Our networks are 
expensive, and powering is a significant 
component of that expense," says another 
cable executive, whose responsibilities in-
clude evaluation and development of net-
work architecture for a major national 
cable operation. > 
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One of the biggest costs of owning 
and operating a standby power system 
is maintaining and replacing the batter-
ies that provide backup power. They 
need a lot of attention and, even if they 
get it, they don't last long, particularly 
in hot climates. More than half (51%) 
of the survey respondents said their 
system technicians perform preventive 

maintenance on power supply batteries 
four times a year or more, and 58% said 
they replace each battery at least once 
every three years. 

"Our networks contain tens of thou-
sands of batteries, so if we have to replace 
them every three years, it's a huge opera-
tional burden," says one cable executive. 
Another executive presents a fairly 
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typical case. He oversees a network that 
serves 400,000 cable customers in the 
eastern United States. In one state 
alone, he operates a system that uses 
4,800 power supply batteries. Each is 
serviced twice a year and replaced every 
three years. "At $80 a battery, that adds 
up to close to $400,000 every three 
years," he says. 

Status monitoring 
But cable system designers aren't in-

terested only in saving money. They arc 

BOTTOM I I r 

Cost-Effective Backup Power 

Reliability, to nobody's surprise, tops 
the list for cable engineers evaluating 
backup power supplies. And as cable 
TV providers push into telephony and 
Internet access, the need for reliability 
is unlikely to diminish. 

But many of the 75 cable system ex-
ecutives who participated in a recent 
survey say they perceive similar relia-
bility among major power supply man-
ufacturers, so cost is a major factor in 
choosing uninterruptible power sup-
plies (UPSs). And the cutthroat compe-
tition ahead in broadband services 
means operators need reliability at re-
duced prices. 

To improve reliability, many opera-
tors are turning to software that helps 
them monitor power supply status and 
respond to minor problems before they 
become major. To cut costs, many 
cable TV operators would like to re-
duce their dependence on batteries. 
One of the greatest costs of owning 

and operating a standby power system is 
maintaining and replacing batteries. 
More than half of the survey respon-
dents said they perform preventive 
maintenance on power supply batteries 
four times a year or more. More than 
half also said they replace each battery at 
least once every three years, which can 
cost hundreds of thousands of dollars. 
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Digital TV is hot stuff. And getting hotter every day. See what's new 

and what's coming in digital TV at the Consumer Electronics Show, the 

world's largest and most comprehensive consumer technology event. 
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Because digital TV is clearly here. 
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continuously upgrading their systems 
and looking for better ways to prevent 
network failure. In particular, they want 
better and quicker feedback about the 
condition and performance of their 
power supply systems. Surprisingly, few 
use status-monitoring software to moni-
tor their power supplies today. Approxi-
mately 61% say they do not use status 

monitoring, but that percentage is ex-
pected to grow over the next two years. 
By the end of 2000, 79% expect to be 
doing some level of power supply status 
monitoring. 
One professional expects his network 

to move from about 10% now to 80% at 
the end of 2000. "We hope, through in-
ternal diagnostics and network monitor-
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ing, we can reduce the cost of mainte-
nance and repair," he says. "It would be 
nice if we didn't have to visit the equip-
ment until the equipment tells us it 
needs it." 

For another professional, status mon-
itoring is a crucial weapon in the esca-
lating battle for telephone customers. 
His standby system is capable of provid-
ing him with only 2.5 hours of backup 
power, compared to the 8-hour norm in 
the local telephone industry. A quick 
response to power outages is essential 
to allow cable systems to perform as re-
liably as traditional telephone networks. 
Within two years, he expects his net-
work to move from no status monitor-
ing to full status monitoring. "We need 
to know the minute that power supply 
goes into standby mode," he says. 

Increased awareness 
As cable TV providers push into new 

markets, they must go toe-to-toe with for-
midable competitors. Now, more than 
ever, they need reliable backup power 
supplies, but the increased cost-conscious-
ness of a competitive environment means 
they will need reliability at reduced prices. 
One way to improve the reliability of 

backup power supplies is to increase man-
agement's awareness of the condition and 
performance of those power supplies 
through status monitoring software. That 
allows managers to find and fix small 
problems before they become major ones. 

Achieving cost savings without sacrific-
ing quality might prove to be a difficult 
balancing act, however. Batteries are 
prime targets for cost cutting because they 
are such a large component of a power 
supply's cost, but cable TV operators don't 
want quick fixes. 

Cheaper batteries could reduce capital 
costs, but if they require more mainte-
nance than other batteries, or need re-
placement sooner, they could increase 
operating costs, thereby increasing the 
overall cost of battery ownership. "We 
would like to minimize our dependence 
on batteries and get more life out of 
them," says one executive. ( T 

Rick Marcotte is director of sales and market-
ing for the Communications Systems Group 
of aide Electronics Group Inc. He can be e-
mailed at marcotte@email.exide.com. 
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TO CREATE THE RIGHT EQUIPMENT FOR THE 

TELECOMMUNICATIONS INDUSTRY, YOU HAVE TO LEARN 

AN IMPORTANT PART OF COMMUNICATION. 

LISTENING. You're looking at the Altec AP38 Cable Placer. It was designed by our engineers. 

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

we manufacture equipment solutions that work. The Altec AP38 is a perfect example. Built to place both 

fiber and coax, this machine offers 38 feet of working height and a side reach of over 25 feet, so it can handle 

all your upgrade and new build projects. Combined platform and fairlead capacity totals 650 pounds, with 

sideload capacity of 500 pounds. The platform even rotates a full 180° to keep the operator in the right 

working position. The Altec AP38 is a real piece of work. And it's just one part of a whole line of Altec 

equipment designed to respond to a changing telecommunications industry. Give us a 

call and we'll respond to you, too. Problem solved. 1.800.958.2555 or http://www.altec.com. 
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What is MPEG? 
Origins, Applications and the Future 

By Arun Ramaswamy 

A fier years of research and development, and years of perfecting tools and techniques to code (or represent) audio and visual information in compressed digital formats, the 

next step was standardization—that is, grouping and standardizing the tools to make the appli-

cation centric. 

JTC1, a Joint International Standards Organization/International Engineering Commit-

tee (ISO/IEC) technical committee, was established in 1987 and given the title "Informa-

tion Technology." SC29, a subcommittee of JTC1, was established for addressing "Coding 

of Picture, Audio, Multimedia and Hypermedia." A working group of SC29, WC]], was 

specifically mandated with the title "Coding of Moving Pictures and Audio." WG11 held its 

first meeting in Ottawa, Canada, in May 1988 and has since come to be known as MPEG, 

or Moving Pictures Expert Group. Since then, it has produced two standards: MPEG-1 and 

MPEG-2. It is currently completing the third standard, MPEG-4, and embarking on a 

brand-new standard, MPEG-7. 
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Typical communication paradigm 

Encoder/transmitter Decoder/receiver 

Display 

Overview 
When we talk about coding moving 

pictures and audio, what exactly do we 
mean? In the abstract, we are talking 
about information. In the actual world, 
we arc talking about signals—which 

BOTTOM 
11,11LIINL 

MPEG: 
The De Facto Industry Standard 

In today's information age, audio and 
video information needs to be con-
veyed, stored and retrieved in an effi-
cient manner. Information "handling" 
has come to encompass everything 
from content creation and delivery to 
storage—and can even be applied to 
the end-user interactions. 
The growth of digital information 

technology has brought these diverse 
areas together by integrating video, 
computer and telecommunication 
technologies on a single multimedia 
platform. Audio/video compression is a 
key factor in this binding, with the 
Moving Pictures Expert Group 
(MPEG) standard now the de facto in-
dustry standard. The worldwide adop-
tion of MPEG standards has opened 
the door for some exciting applications 
such as digital TV, interactive set-top 
boxes and digital video disc (DVD). 
The future promises many more ad-
vanced developments, all dependent 
on the continuing development of 
MPEG compression technology 

really are, simply, entities that change 
their mathematical values with space 
and time. To convey information, these 
signals require a finite number of para-
meters for representation. In many in-
stances, however, this fixed number is 
prohibitively large for any practical 
use—that is, there is too much infor-
mation to transmit or store with exist-
ing technology. The compression 
process attempts to convey the infor-
mation by cleverly employing less than 
the full set of parameters. 
To understand how MPEG works, let's 

take the example of a typical communi-
cation paradigm. Audio and video 
sources are information. If the informa-
tion is analog, then it is digitized first. 
The information then is compressed and 
coded to binary streams (strings of Os 
and is) by a device called an encoder. 
The video and the audio parts of the 

MPEG standard specify the compression 
tools and the binary stream syntax. Encod-
ed audio and video streams have a common 
time base and are combined into a single 
multiplexed stream before delivery to a de-
coder via a delivery medium such as a 
transmission network. Even in cases where 
the channel is absent, the model remains 
intact. The MPEG systems part provides the 
specifics for the multiplexed stream. 
On the receiver side, this stream is de-

multiplexed into its individual elemen-
tary streams, which then are decoded by 
the appropriate audio and video de-
coders. The resulting decoded informa-
tion then is displayed to the user with 
full audio/video synchronization. (See 
the accompanying figure.) 

Why it works 
Visual information, video signal, is re-

ally a sequence of time-varying images 

or frames. Each sample point in a frame 
is called a pixel. The complete set of pa-
rameters necessary to convey the infor-
mation includes pixels per line, number 
of lines per frame, aspect ratio and the 
frame/field rate. Audio information is a 
temporally varying signal, which also is 
sampled in time. 
A big problem with these sources is 

their huge bandwidth/storage require-
ment, which makes them quite imprac-
tical for most multimedia applications. 
The logical solution to this problem 

is compression. Compression exploits 
the different redundancies present in 
the information and aims at reducing 
the total number of parameters re-
quired to represent the signal, while 
maintaining perceptually good quality. 

Visual redundancies include spatial, 
temporal, psychovisual and coding. 
Spatial redundancy occurs because 
neighboring pixels in each individual 
frame of a video signal are related. In 
other words, they have some degree of 
correlation. The pixels in consecutive 
frames of a signal also are correlated, 
leading to substantial temporal redun-
dancy. To add to it, the human visual 
system does not treat all the visual in-
formation with equal sensitivity. For 
example, the eye perceives changes to a 
greater extent in the luminance than in 
the color. The eye also is less sensitive 
to high frequencies. 

Finally, not all parameters occur with 
the same probability in an image. As a 
result, they would not require an equal 
number of bits to code them, leading to 
coding redundancy. MPEG exploits 
these redundancies with its impressive 
array of tools that include, among oth-
ers, the discrete cosine transform 
(DCT), predictive coding, Huffman 
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Coding and adaptive quantization. 
For audio, MPEG includes high-per-

formance perceptual coding schemes, 
where the encoder analyzes the spectral 
components of the audio signal in con-
junction with a psychoacoustic model to 
estimate the noise level. This also is cou-
pled with a smart bit-allocation scheme 
to the various channels depending on 
the bit rate and masking requirements. 

Standards 
All the MPEG standards are generic 

and universal in the sense that they 
merely specify a compressed bitstream 
syntax. This, in effect, unambiguously 
defines the decompression process. The 
standard, however, does leave room for 
smart implementations of the encoder, 
compression algorithm and the decoder. 
MPEG-1, the first standard, ad-

dressed the coding of the combined 
audio/visual information at a bit rate 
around 1.5 Mbps. The driving force be-
hind this effort was desktop multime-
dia applications such as storage and 

retrieval of data from CD-ROMs and 
digital audio tapes (DATs). Other appli-
cations include videoconferencing, 
electronic publishing, games, videomail 
and the videophone. 

"All the MPEG 
standards are generic 
and universal in the 
sense that they 
merely pecify a 

compressec bitstream 
in syntax." « 

At this low bit rate, before compres-
sion, video usually is decimated to stan-
dard image format (SIF) resolutions, 
352 x 240 for NTSC and 352 x 288 for 

phase alteration line (PAL). The video 
coding algorithm allows for only 
frame-based prediction. The standard 
specifies a family of three audio coding 
schemes, simply called Layer-1, -2,-3, 
with increasing encoder complexity 
and performance (sound quality per bit 
rate). The standard also allows for 
audio coding at bit rates between 32 
kbps and 384 kbps. 
MPEG-2 compresses CCIR Rec. 601 

video at bit rates between 4 Mbps and 
15 Mbps for a whole range of telecom-
munication applications that need 
broadcast-quality video. Its applica-
tions include, among others, cable TV, 
high definition TV (HDTV), digital 
video disc (DVD) and direct broadcast 
satellite (DBS). The video compression 
algorithm for MPEG-2 is superior to 
that of MPEG-1, since it allows for im-
provements such as field-based predic-
tion, better entropy coding schemes 
and better quantization tables. 
On the systems side, the standard 

offers the MPEG-2 transport stream, 
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which is well-suited for error-prone envi-

ronments. By arranging its tools and fea-
tures into levels and profiles, MPEG-2 is 

more application-centric. For example, 

the main profile at main level is em-
ployed for commonly used broadcast ap-

plications, while the 4:2:2 profile is 
employed for high-quality studio applica-

tions, with its support for higher chroma 

resolution and bit rates up to 50 Mbps. 
MPEG-4, the newest standard, is 

geared towards low bit rate applications 
such as video-over-Internet and mobile 

multimedia, including the videophone 
and interactive video games. MPEG-4 has 

attempted to provide a more integrated 
and flexible multimedia solution. For ex-
ample, from the content creation perspec-

tive, MPEG-4 allows the integration of 
natural video with 2-D and 3-D graphics 

with animations, text, natural and syn-
thetic audio, and World Wide Web pages. 

For network service providers, MPEG-
4 provides a generic quality of service 
(QoS) parameter set applicable for the di-

verse MPEG-4 media. This would help 

choose a transmission network depend-
ing on a stream's QoS requirements. For 

the end-user, the standard provides a 

new level of user interactivity. 
To facilitate these new features, 

MPEG-4 has, in a sense, departed from 

the traditional MPEG-1 and MPEG-2 
approaches for coding. For example, 
MPEG-4 has adopted an "object-based" 

coding scheme, where each audio/video 
(AN) object is isolated from a scene 
and coded potentially at an appropriate 
bit rate depending on its complexity. 
These streams may then be multiplexed 
together for delivery or transmitted in-

dividually, depending on whether the 
receiver "requests" it. 

Also accompanying these A/V objects 

is a "scene description" stream, which 
helps in compositing the various ob-
jects once they are decoded on an 
MPEG-4 terminal. Like MPEG-2, 
MPEG-4 also supports the concept of 
profiles and levels. 
MPEG-7 is targeted toward identifying 

and searching for multimedia content 

that exists in different forms today. 

MPEG-7 will specify a standard set of 
descriptors for various types of multi-

media information. All this will allow 
fast and efficient searching for multi-

media material of interest to a given 
user. This material may include still 
pictures, graphics, 3-D models, audio, 
speech, video and information about 
how these elements are combined in a 
multimedia presentation. 

The trends are clear. The technology is 
improving steadily, providing better and 
more efficient compression, with new in-
novations, and the result is a richer mul-
timedia presentation. Examination of the 

MPEG standards, in essence, shows the 
progress of the technology and points to 

where we will be in the future. That fu-

ture promises to be one of new and excit-
ing multimedia products with the ability 
to interoperate universally. ( T 

Arun Ramaswamy is a scientist at Vela Re-
search. He may be reached by calling 
(813) 572-1230. 
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Which Tools Find 
Cable System Faults? 

— Signal Levels 
— TILT 

— Gain / Loss 
— Suck-outs (notches) 

— C/N 

— HUM 
— (TB/(SO Intermodulation 

— (PD - Forward and Reverse 

— Reverse Ingress 

— BER / MER 
— Reflections & Standing waves 

o 

21% Reverse Ingress 

23% Signal Level Me 

11% BER Digtal Analyzers 

5% Visual TV-picture inspecti 

3% Spectrum Analyzers 

20 40 

Source: Research 11/97 - 2/98 Market survey with 200 

Optical Node Reverse Measurements 

The reverse sweep levels must be correct for 
reverse. Using sweep (relative) is not enough— 
use Reverse Alignment Mode to check absolute 

levels received at the headend. 

Problem here is the reverse laser 
driver level (closed loop signal). 
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Good levels from reverse lasers 
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CATV stand 
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Bad Reverse spectrui 
intermodulation beai 

Common path distortion can result from corrosion or oxidation on connectors 
metals. This causes a diode-effect. When it occurs, it introduces potentially 
intermodulation beats every 6, 7 or 8 MHz (depending of your forward chan 
on the reverse path. When connector fails small beats appear, but will increal 
paths are combined together at the reverse node. 

Without looking at the reverse spectrum in the field, this problem is hard to 
recommended method is to use a 5-42 or 5-65 MHz low-pass filter in front a 
like StealthTrak or SAM4040D. The filter removes the forward path signals tl 
instrument's RF electronics. 
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Connecting to find ingress 
problems: view headend-
reverse-ingress-spectrum 
in the field. 

lati on beats 

trace showing 

that have dissimilar 
armful 2nd and 3rd order 
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when several reverse 

ind and fix. The 
an HFC analyzer 

iat interfere with the 

Not enough contrast 

Too much contrast 

Problems in Trunk Amplifiers & Line Extenders 

Bad forward sweep trace 

Di 55.250 

99.1 
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Check Modulators using the 
Depth of Modulation Measure-

• Too low? TV pictures are too darl 
• Too high? TV pictures are too brigU 

fade, too pale. You may also heal 
the audio. 
• Make sure that all TV-channels hcri 

Depth of Mod (87.5% - NTSC / 91 

Line extender 
amplifier 

To CAPI power supply 

Power inserterNi 
S litter 

• Sweep traces look like this for 
forward or reverse when the amplifier is ovel 
driven, or if the Tilt alignment is off. 
• If in the forward path the amps are overdrivg 

or Tilt is bad, bad intermodulation ((TB/(SOI 
bad C/N results. 
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Use reverse sweep to find bad reverse 
ingress. Reverse ingress at the node causes: 
• over-driving of the reverse laser (clipping) 

• Bad Carrier to Ingress "C/I" or bad 
Desired to Undesired "D/U" (cable 
modems). 

Making Accurate Digital Average Power and Performance Measurements 

• The StealthTrak spectrum analyzer view is an 
excellent tool to see discrete RF-carriers. Seeing the 
signals is crucial to troubleshooting digital carrier 
problems. 
• The digi(heckTM average-power method takes 

small slices of the integrated RF-energy, summing 
them together to one total power reading. This 
method of measuring the total integrated power 
under the haystack is very accurate. Using an 
instrument that uses one slice of the haystack, or 
peak hold in spectrum mode, may be less accurate. 

DB 
Digital Video 
Broadcasting 

Analog and digital (broach, 
The delta in level should bei 
average power level mode): 
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Hum Problems 

Hum problems appear as one horizontal 
bar (50 / 60 Hz) or two bars 
(100 / 120 Hz). 

1 • Causes of HUM problems: 

Bad power supplies in amplifiers 
Earth-loops on coax cables 

Bad ground blocks 

Bad connection to ground 
Earth-loops in headends, interfering 
with the modulator's power supply. 

• Hum measurements can be made 
in-service without interfering video carriers. 

Carrier-to-Noise Problems 

• Bad C/N appears as 
"snow" 

• Causes of C/N 
problems: 

— TV-carrier levels 
too low 

— Not enough amplifier gain. 

• Tools to find and fix C/N problems: 

— Use SWEEP-mode to find gain/loss 
— Use SCAN-mode and/or LEVEL-mode 

individual level problems. 

CSO/CTB Problems in Trunk Amplifiers/Line ExtE, 

• (SO 

— Composite Second Order 

— 2nd order intermodulation 

• GB 

— 
— 3rd order intermodulation 

Note that it is difficult to see the di 
ference in TV-picture quality, but it is. 

easy to see the difference in the met 
surement screens. 

Analyzing Cablemodem Digital TDMA Signals Using Time Domain. 

Forward digital cable-modem signal. 

Use Spectrum Mode to 
view signals in forward 
and reverse. 

Use Zero-span to see live, in-service Carrier-to-Ingress 

Select the modem's reverse operating frequency, then switch 
to Zero-span mode to see it in time domain. With this mode, 
it is easy to measure timing errors, average power level 
(related to the correct measurement bandwidth), and Carrier 
to Interference or Desired to Undesired "D/U". All these 
measurements should be in-service. 

Reverse digital cable-modem si 
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Start with good signals in the headend. Channel levels 
must be correct after the forward combiner. Signals 
with levels too high cause intermodulation (CTB/(SO) 
problems, signals too low cause deterioration of C/N 
performance. 

broblems 

to find 

1Y-channel 

Sweep injection signal 

I 10 to 15 dB delta 

• Using 3ST's Sweep Mode check 
the delta between the TV-carriers 
and the sweep injection points 

• The level difference in TV-carrier 
and sweep injection points should 
be 10 to 15 dB. This eliminates 
interference with TV-carriers. 

Tap and Connector problems 

• Bad taps or connectors 
can cause a suck-out 
(notch) in frequency 
response. 

e Suck-outs can cause 
individual & adjacent 
channel impairments. 

• Sweep is a very efficient way to locate 
bad taps or connectors. Scanning the 
channels works sometimes,.butAe_ _ 
impairments are less visible. 

• Causes are: 

— Humidity problems 
— Bad connector mountings/housings 

— Small RF leaks to ground 
• Note! Checking "levels only" will miss 
a suck-out if it occurs at a frequency 
where no channels currently exist. 
Use Sweep. 

Bad forward sweep trace - suck-out 

Displaying the suck-out in a SCAN is 
harder to detect 

Catching Reverse Intermittent Ingress Signals 

Reverse ingress spectrum trace after 
30 sec. using short dwell-time 

Reverse ingress spectrum trace after 
6 sec. using long dwell-time of 20 ms. 

• Always compare the headend noise spectra to the local 
test point's spectrum in the field. Comparing these 
allows easy, accurate diagnosis. 
• Use the selectable (long) dwell time in spectrum ana-

lyzer mode to see infrequent or "fast-bursty" ingress. 
Using fast dwell times will miss 'click' and 'pop' noises 
that impair HFC Telephony service. 

• Use the StealthTrak's built-in pre-amp and low-pass fil-
ter at 20- or 30-dB-down test points to detect 'real' 
ingress lost in the noise floor. 

Reverse Ingress Zero-SPAN-mode 

For additional copies call 
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IdEA/onics 

Audio/Video 
Comb Generator 

AV-70x Series 
From the makers of the FIRST 
Audio/Video comb generator 

Pioneers in Emergency Alert Systems 
for the cable television industry. 

• Emergency Audio and Video access to 

70/100/120 television channels in one 

self-contained unit 

• Answers the cable TV interface 

problem 

• Compatible with all headends 

• An easy way to meet the FCC EAS 

mandate and local franchise 

requirements 

• Loop through video 

• High isolation trunk switch 

• Audio automatic gain control 

• Switching power supply for cool 

continuous operation 

• Standard 19"x 5 1/4" rack mounting 

• Proven Technology 

• Full 2-year warranty 

• IF and RF solutions starting 
under S5,000 

IdEA/onics 
879 West Main. P.O. Box 369 

Mayville, North Dakota 58257-0369 

701-786-3904 

701-786-4294 

to a set-top's 00B tuner no matter what 
the user is doing with the in-band tuner at 

the time. 

Virtual hard drive 
The broadcast file system (BFS) in the 

headend makes use of digital storage 
media command and control (DSM-CC) 
data carousels. The carousels interleave 
and continuously broadcast data or appli-
cation files, along with a file directory of 
all carousels in the s)stem. to all set-top 
terminals on the network. Any set-top can 
tune into the directory at any time to 
download a particular file. By using the 

BFS, applications and their associated data 
reside on the network. This mechanism 
allows the network to look like a virtual 
file system that is attached to the set-top's 
operating system. 

BOTTOM LINE 

Applications Drive Digital Networks 

Five years ago, most cable engineers 
had little reason to be interested in a 

set of computer industry tools and 
standards called Internet protocol (IP 
Now IP has emerged as the corner-

stone of today's interactive digital cabl( 
network. 
The new IP-based network is a 

client/server local area network (LAN 

where the thin-client computers are 
advanced digital set-tops. Think of the 

network itself as a giant "hard drive" 
loaded with executable applications, all 

ready to be called at any time by any 

set-top. 
Executable applications, associated 

data files, and a directory are broadcast 
continuously by data carousels. To 
download a network application re-
quested by a subscriber, the set-top 
simply tunes to the quadrature ampli-
tude modulation (QAM) channel listed 
in the directory; no upstream commu-
nications are involved. This approach 
makes it much easier for both opera-
tors and developers to add new appli-

cations to the system. 
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)r video, audio and data. The user con-
xted to this stream has complete con-

ol back to the server for manipulating 
se stream. The more manipulation or 

iteraction needed, the stronger the case 
) have this direct connection. (See 
.debar on page 103.) 

etwork "client computers" 
The first digital set-tops to be deployed 
ere broadcast-only set-tops that assume 

eery service is either a video service or an 
audio service. These set-tops face early ob-
solescence. 

In contrast, newer set-tops embrace the 

application paradigm: They can associate 
an application program with every service. 
While the most commonly used applica-

tions such as electronic program guide and 
pay-per-view (PPV) applications will be 
resident in the set-top, more advanced ap-
plications (such as games, Web browsing 
or video-on-demand) will reside on the 
network for broadcasting in a manner to 

be described later. 

When the user requests an application 
that resides on the network, the operating 
system on the set-top automatically down-
loads the application program and launches 

it. The application uses the network as the 

storage medium for the data required for a 
particular service. The conditional access 

system (CAS) provides security for user 
privacy and permits the network operator 
to determine if a particular set-top is en-

abled to download an application and its 
associated data. 

To work as the client computer in this 

LAN-like network, the digital set-top must 

have dual tuners, in-band and 00B. With 

an 00B tuner, the set-top can communi-

cate with the network no matter where the 
in-band tuner is tuned. The client portion 
of an application on the set-top always has 

a way to talk to the server portion. For ex-
ample, for an IP telephony application, the 

application server can always send a ring 

Figure 1: The broadcast file system makes use of data carousels, which continuously 
broadcast data files, application files and a file directory to all set-tops on 
the network 
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Digital Networks Really 
Are Giant LANs 
Application Paradigm Is Changing Service 

By Hal Benner and Bill Wall 

A n interactive, Internet protocol (IP)-based digital network resembles a standard local 
area network (LAN) in functionality. The network itself functions as a "hard drive," 

working hand in glove with a powerful client (a two-way digital set-top) to enable real-time, in-

teractive services. Like the LAN, the hybrid fiber/coax (HF() network provides high-speed com-

munications in both directions and routes information to specific terminals. 

This article examines the heritage of 
today's interactive digital network and a 
new "application paradigm" that has 
emerged. Roles of key components in the 
network are described. In addition, atten-
tion is focused on how the set-top accesses 
the network for applications, and how the 
network interconnects with new or exist-
ing LAN networks to support multimedia 
applications. 

The application paradigm 
Set-tops, and the network they re con 

nected to, need to "think" differently 
nowadays. Traditionally, set-tops perceive 
a service as being a broadcast video or 
audio channel. But in the cable industry, a 
service no longer means a TV program. It 
can mean anything that involves some 
combination of voice, video and data. Op-
erators who design their networks accord-
ingly can create sustainable competitive 
advantages. 

The application paradigm abstracts the 
idea of a service into a new, somewhat rev-
olutionary definition: A service is really an 
application plus data. 
• In the case of a video broadcast, the ser-
vice consists of a "watch TV" application 
in the digital set-top and instructions 
from the viewer to tune to a certain 
channel. 

• In the case of receiving e-mail, the ser-
vice is a "get mail" application and in-
structions on where to get it. 
• In the case of Web browsing, the service 

is a "Web browser" application and in-
structions on what pages to contact. 
What makes this approach so powerful 

"The application 
paradigm abstracts 
the idea of a service 

into a new, somewhat 
revolutionary 

definition: A service 
is really an application 

plus data." 
is that it places no limits on what the ap-
plication is. Nor does the application par-
adigm dictate whether the application 
resides in the set-top or the headend. 

That's why the application paradigm is 
ideally suited for what's happening with 

cable networks today: The contemporary 
cable network has become a client/server 
environment that, like the personal com-
puter (PC) environment, will support a 
range of applications and perform func-
tions that were never before possible. 

1P-based, TV-centric networks 
Competition (or the entertainment and 

information dollar has greatly expanded 
the scope of services that the cable net-
work can potentially deliver. Meanwhile, 
the means to deliver these services have 
been enhanced by advances in network 
architectures and equipment. 

In 1994, before the onset of widespread 
commercial Internet use, several leaders 
in the cable and computer industries were 
looking for a suitable network architec-
ture for a new generation of advanced 
digital set-top boxes. The companies con-
cluded that IP, as an open architecture 
without proprietary ties, would support 
efforts in developing a variety of interac-
tive services. 

This IP-addressability is now the en-
abling force that allows a wide range of 
TV-centric Internet services on advanced 
digital set-tops. Just as the TV set has 
quickly become the focal point for the 
convergence of digital entertainment and 
Internet access, IP has transformed digital 
set-tops and systems into a virtual LAN 
enabling a host of interactive applications 
transported on interconnected networks. 

For two-way applications, IP enables 
direct downstream connections via a 
Moving Pictures Expert Group (MPEG-
2) transport stream between an applica-
tion server and the client application in 
the set-top and allows for two-way con-
nectivity out-of-band (00B). This al-
lows dedicated streaming and control 
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The directory of files is broadcast 
continuously over an 00B channel via a 
quadrature phase shift keying (QPSK) 
modulator. (See Figure 1 on page 99.) 
To download the application, the set-top 
simply tunes to the quadrature ampli-
tude modulation (QAM) channel listed 
in the directory; no upstream communi-
cation is involved. 

This approach, which has been pro-
posed for adoption as part of the OpenCa-
ble specifications, enables an operator to 
easily add new services to the system. 
Moreover, the BFS allows application de-
velopers to concentrate on creating appli-
cations without concerning themselves 
with how the data is delivered over the 
network. This is particularly appealing to 
developers of Internet-based applications. 

Other key players 
Digital network control system 

(DNCS): Successful implementation of 
two-way, interactive services requires so-
phisticated control software and hardware 
at the headend. The "brain" of the network 
is the DNCS. It integrates such jobs as han-
dling traffic and contention, managing ses-
sions, reserving bandwidth and frequency 
allocations, assigning paths, providing au-
thorizations, and network monitoring. 
The DNCS plays a vital role in network 

scalability. It makes sure that bandwidth 
and frequency resources are smoothly as-
signed as an operator deploys more inter-
active services on the network and 
two-way traffic increases. Other functions 
of a sophisticated DNCS include element 
management, security system manage-
ment, and interfaces with billing and 
other related systems. 
An operator's control system should be 

involved only at the outset of a transac-
tion. Without IP connectivity embedded 
in the architecture as described earlier, 
anything that needs to be converted to IP 
must be routed through the control sys-
tem. If the signals to and from the set-top 
are routed through the control system 
continuously, performance will suffer and 
bottlenecks can be expected as demand 
grows and more services are added. 

Broadband integrated gateway (BIG): 
The BIG provides a mechanism for multi-
plexing data from application servers into 
MPEG-2 transport streams, which are 
transmitted over the RF network via the 
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QAM modulators. This data may include 
application executables, application data 
and IP datagrams, as well as traditional 
audio and video streams. 
QPSK modulators and demodulators: 

The QPSK devices provide two-way com-
munication between the set-tops and the 
hub. The QPSK modulator also serves as 
the link to an operator's LAN for two-way 
communication with the DNCS and appli-
cation servers. Communication between 
the set-tops and the huh is over the RF 
HFC network; communication with the 
LAN is 10/100BaseT Ethernet. 

Figure 2 (on page 99) is a diagram of 
an interactive. IP-based digital network 
that includes these components. The cable 
operator may have some of equipment 
needed for two-way communications al-
ready existing as part of a LAN such as 
routers, switches and fiber. 

Conclusion 
An interactive digital network resem-

bles a standard LAN in functionality. IP 
enables cable operators to interconnect 
with data networks and operate an inter-
active network delivering a host of inter-
active applications to subscribers. 

Like a client/server LAN, the HFC net-
work provides high-speed communica-
tions in both directions and routes 
information to specific terminals. The net-
work itself functions as a "hard drive," 
working hand in glove with a powerful 
client, a two-way digital set-top, to enable 
real-time, interactive services. 

Hal Benner is director of engineering at Scien-
tific-Atlanta and Bill Wall is chief scientist, sub-
scriber systems, at Scientific-Atlanta. Benner 
can be c-mailed at hal.benner@sciatl.coni, and 
Wall can be c-mailed at bill.wall@sciall.com. 

IP Connectivity: The Network's Glue 

Internet protocol (1P) is the common 
ground for a number of tools, protocols, 
and standard languages that enable the 
interconnection of data and video net-
works. The IP "toolkit" may be unknown 
in traditional video networks, but it is es-
sential for interactive digital networks. 

IP is the standard that supports most 
networking technologies. IP provides a 
standard way of packetizing data along 
with both the source and destination ad-
dress (IP address) so that messages may 
be efficiently routed from an origination 
point, over multiple diverse networks, to 
a termination point. The related trans-
mission control protocol (TCP) rides on 
top of IP and provides guaranteed deliv-
ery of messages through acknowledge-
ments. TCP/IP provides the foundations 
for almost all data internetworking. 

IP may be encapsulated in Moving 
Pictures Expert Group (MPEG) trans-
port packets using the protocols stan-
dardized in MPEG Part 6 (International 
Standards Organization/International 
Electrotechnical Commision 13818-6), 
also known as digital storage media 
command and control (DSM-CC) for 
routing over the hybrid fiber/coax 
(HFC) network. These protocols provide 

the ability to set up, allocate and 
control resources used by a service at 
the server, set-top and network. These 
resources include bandwidth, routing 
and MPEG-2 program information. 
DSM-CC protocols enable the setup of 
client/server data sessions over the 
quadrature amplitude modulation 
(QAM) channels and the use of broad-
cast data carousels in the network. 
Use of tools such as simple network 

management protocol (SNMP) and man-
agement information base (MIB) enable a 
traditional video network to be moni-
tored and managed through an existing 
LAN or data network. MIB is a directory 
listing the logical names of all informa-
tion resources that reside in a network 
and are pertinent to network manage-
ment. The widely-deployed SNMP, which 
operates on top of the IP, was designed as 
a network management architecture for 
disparate networks joined together with 
bridgers or routers. It is a TCP/IP stan-
dard protocol, but its transport indepen-
dence means it is not limited to TCP/IP. 

Operators also can now use IP-based 
network protocols rather than traditional 
serial interfaces for billing, monitoring 
and control activities. 
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Examine Your Digital 
Fiber Options 

By Kenneth Regnier 

F iber-optic transmission often is used to upgrade and expand cable TV system capacity With new services such as Internet access, computer network interconnects, interactive 

programs and telephony, this leads to new digital signal formats' being transported within a sys-

tem. Digital fiber-optic transmission sometimes is the logical choice as the backbone transport for 

these new multimedia services. 

Digital fiber systems generally include the 
three major functions shown in Figure I. 
There are different types of digital sys-
tems, with the key differences usually 
being in one or more of these three func-
tions. It is helpful to understand these dif-
ferences when evaluating which type of 
system best suits the application. Digital 
transmission in this context refers to sys-
tems using binary pulse code modulation 
(PCM) formats. 

High-capacity systems arc of the most 
interest in cable TV, and the two most 
common types are synchronous optical 
network/synchronous digital hierarchy 
(SONET/SDH) and proprietary architec-

tures. The primary differences in these 
systems lie in their multiplexing, trans-

mission coding and control overhead. 
Both types are synchronous in that their 
multiplexing functions depend upon all 

signal data being frequency synchronous 
with a master clock source. 

SONET/SDH systems 
A SONET (North America) or SDH 

(worldwide) system is based on standards 
that include specification of a multiplex 
structure, a hierarchy of channel data 
rates and transmission coding. 
SONET/SDH systems primarily are used 
in telephony networks that transport two-
way telephone circuits; thus, they arc 

symmetrical in that they operate hi-direc-
tionally with equal channel capacity 
(bandwidth) in each direction. 

Since a fully-compliant SONET/SDH 
system is symmetrical, it has more reverse 
direction (upstream) capacity than often is 
needed for cable TV applications, where 

high downstream capacity is required to 
broadcast many video channels. However, 
cable TV upstream capacity usually is lim-
ited to lower speed data signals and/or a 
limited number of video channels. 
The SONET/SDH multiplex is designed 

to accommodate digital telephony data 

rates easily. Lower data-rate channels are 
"mapped" into higher data-rate channels 
by a method that makes them easy to add 
or drop without decoding the entire trans-
mission channel. This mapping also com-
pensates for slight frequency variations on 
the input channels. 

Standards for SONET/SDH define the 
payload and overhead portions of a chan-
nel. The payload portion carries actual 
traffic data, and the overhead portion 

a(1110MtINE 

Multimedia Transmission 

The days are numbered for cable systems 
that send a few TV channels one way. 

Operators need two-way networks 
that can handle digital and analog sig-
nals. Digital fiber systems are good for 

new networks because they carry digital 
data signals in their "native" baseband 
format together with a lot of video and 

audio channels. 
Switching to digital fiber is a major in-

vestment that varies with type of system 
and architecture. Making the right choices 
ensures the proper investment level to 
meet current and future needs. Here are 
some tips in evaluating systems: 

Key differences among systems usually 

are found in the following functions. To 
make the best choice, it's important to 
understand and evaluate: 
• Signal interfaces 

• Multiplexing and coding 
• Fiber transmit/receive interfaces 

The two most common types are syn-
chronous optical network/synchronous 
digital hierarchy (SONET/SDH) compli-
ant and vendor proprietary. The primar) 

differences are in their multiplexing, 
transmission coding and control "over-
head." Both types are "synchronous" in 
that they operate from a master clock. 

Digital systems also can be set up in 
many ring and star combinations with-
out worrying about signal degradation. 
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contains control information for network 
management and payload structure. (See 
Figure 2 on page 106.) Since the overall 
channel data rate is fixed, the relative sizes 
of the overhead and payload sections are 
important. More channel capacity required 

for overhead means less available capacity 
for revenue-producing payload. 

SONET/SDH channels have substantial 
overhead, which enables good network 
management capability but reduces pay-
load capacity. Modest increases in payload 

are possible by a technique called concate-
nation, which links together some of the 
data structures within a SONET/SDH 
transmission channel. 

Because of their flexible multiplex struc-
ture. SONET/SDH systems are attractive for 
multimedia transport, but input/output inter-
faces must be considered. Some analog sig-
nals found in cable TV plants such as video, 
scrambled signals and RF-modulated signals 

are not easily adaptable to digitizing at tele-
phony data rates. Video often is compressed 
to DS-3 (45 Mbps), which is more costly 

than uncompressed video interfaces, and the 
compression process does not easily accom-
modate scrambled or modulated signals. 

Proprietary systems 
Digital fiber-optic systems with propri-

etary architectures do not conform to 
SONET/SDH standards, except possibly in 
transmission data rate. Their multiplex 
structures are optimized for transport of 

Figure 1: Major elements of digital fiber-optic systems 
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high data rate uncompressed video chan-
nels, and each manufacturer's multiplex 
can be different. Most proprietary systems 
can implement bi-directional operation 
but are not required to be symmetrical. 
Downstream (broadcast) and upstream 

(reverse) capacity can be tailored to fit 

specific system needs. 
Proprietary multiplex structures usually 

have multiple, fixed data rate ports that 

accept one channel of digitized, uncom-
pressed video with its associated audio 
and/or digital data. Most proprietary mul-
tiplexers can drop channels easily for local 
decoding and distribution as well as add 

or repeat channels for retransmission to 
the next node. Unlike telephony networks, 
video systems typically do not require sep-

arate access to the low data rate channels 
that are embedded within the higher-rate 
transmission channel; thus, the data map-
ping of SONET/SDH is not required, re-

sulting in less multiplex overhead. 

Proprietary systems also have payload 
and overhead within a transmission chan-

nel, but their relative sizes vary with each 
manufacturer's system structure. In gener-

al, payload sections arc maximized be-
cause of the high data rate requirements of 
uncompressed video. Proprietary systems 
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Figure 2: Typical transmission data frame composition 
Overhead data Payload (Iota 

foul data frame = channel transmission rate 

also can have network management capa-

bility with status and control either built 
into the channel overhead or as an exter-
nal communication function. 

Proprietary systems are well-suited for 

multimedia transport because their multi-
plex structures accept different types of 
digital signals. Most systems offer 
input/output interfaces for many of the 
signals used in multimedia applications. 
These interfaces synchronize incoming 
digital data to a system clock reference 
and, for analog inputs, also perform ana-

log-to-digital (A/D) conversion. 
Some typical signals in cable TV multi-

media services include: 
• Video/audio signals 
1) Analog baseband video/audio, clear or 

scrambled 
2) TV-IF modulated signals 
A) Quadrature amplitude modulation 

(QAM) and quadratue phase shift keying 

(QPSK) modulated formats for com-
pressed video 

B) TV-IF scrambled signals 
3) Serial digital interface (CCIR 601-270 

Mbps) 
• Data signals 
1) DS-3/E-3 
A) High-capacity telephony channels in 

DS-3/E-3 (North America/CEPT) 

B) Compressed digital video (DS-3/E-3 
coding or MPEG-2 multiplex output) 

2) T-1/E-1 
A) Telephony access channels 
B) Compressed videoconferencing 

channels 
3) Ethernet 
4) RS232 

These video and data interfaces can 
be intermixed within most systems that 
also include drop/add/pass channel 
switching as well as bidirectional opera-

tion, redundant system elements and 
network management. 

Network configurations 
Digital fiber systems easily are config-

ured into "ring" or "star" networks as well 
as point-to-point links. Key factors in their 
networking and expansion capabilities in-

clude the ability to drop, add or repeat 
channels at any node without signal degra-
dation, as well as the ability to span long 
distances, including repeats, also without 

signal degradation. These networking ca-
pabilities essentially are part of the multi-

plex/coding and optical interface functions 
and are independent of signal interfaces. 

Therefore, all types of multimedia signals 

(video, telephony and data) can be trans-
ported within a digital network with equal 
performance and operability. 

Figure 3 (on page 108) shows a redun-
dant closed-ring configuration, often called 

a "counter-rotating" ring. Not only does 
this architecture allow flexibility to add or 
drop channels at any node, it also provides 
signal path redundancy. In the event of a 
fiber cut or other failure, all channels re-
main simultaneously available at all nodes. 

Figure 4 (on page 108) shows a point-
to-multipoint star configuration. The 
main advantage of this architecture is that 
it allows maximum capacity to each node 
from the central site, along with complete-
ly independent paths from the central (or 
headend) site to each node—especially 
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Figure 3: Counter-rotating digital ring network 
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useful if different programming is required 
at each node location. 

Star and ring networks also can be com-
bined, such as a backbone ring feeding sepa-
rate legs branching out from each ring node. 

This combination provides an all-digital net-
work with the drop/add/pass and redundan-

cy advantages of a regional backbone ring, 

while at the same time providing the flexibil-

ity of independent links for local coverage. 
There arc different types of digital fiber 

systems, with three major functional ele-
ments that should be evaluated in each type 
of system to allow the user to determine the 

best type of system for the required applica-
tion. Digital systems can be configured in a 
flexible variety of ring and star configura-
tions, without concern for signal degrada-

tion or lack of expansion potential, and 
they are well-suited to transport an array of 

multimedia signals such as digital data, tele-
phony and multiple video formats. CT 

Kenneth Regnier is director of marketing and 
strategic planning for Integrated Photonic 
Technology (lpitek). He can be e-mailed at 
kfibr@aol.com or through Ipitek's Web site at 
www.ipitek.com. 
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PROM AX-8 CABLE TV ANALYSER 

MEASUREMENTS IN ANALOG AND DIGITAL CHANNELS  

The instrument can be tuned by frequency or by channel by means of a 
channel plan which can be configured and adapted to the needs of the user. 
Once the channel to be analyzed has been tuned, the equipment offers the 

possibility to measure the 
signal LEVEL of the 
video carrier, the VIDEO 
/ AUDIO RATIO or the 
CARRIER / NOISE 
RATIO. It is possible to 
choose what measure-
ments we want to carry 
out (carrier level or level 
+ VIA + C/N) so as not 
to waste time, for 

example, taking measurements that we do not need. The PROMAX-8 will 
tell us whether or not the measurements taken come within PASS / FAIL 

CH: 69 85M5 MHz CCIR 

UIDEO Carrier =120.5 dl3ti) 
U/P = 10 d13 
C/N = 47 dB 

20 40 è,o so ioo 120 

NEW-PROMAX-8 

CABLE DIGITAL/ANALOG 
SLM/ANALYZER 

FROM - PROMAX ELECTRONICA 

Small, light in weight and designed for handheld 

operation. The new PROMAX-8 outperforms most 

other meters in its class. 

It's versatile graphic LCD display, with back 

lighting, provides 12 different types of measurements 

including Data Logger, Direct Printer or PC 

Interface. 

All measurements can be made and controlled by one 

hand with the use of a unique rotary/press selector. 

Complete with charger, carrying case and cellular 

battery. 

ALL FOR UNDER $1200.00 

* ANALOG CHANNELS 

* DIGITAL CHANNELS 

* SCAN 

* SPECTRUM 

* MAXIMUM AND MINIMUM HOLD 

* TILT 

* DATA LOGGER 

* PRINTING 

* PC CONNECTION 

acceptance limits which can be programmed by means of the configuration 
menus. It has a GRAPHIC BAR for the interpretation, adjustment and 
convenient optimization of any cable television system, microwave link or 
land-based aerial. It is 
also possible to tune the 
audio carrier, allowing 
the demodulation and 
audition of the sound by 
means of the loudspeaker 
incorporated. 

The equipment can 
also be configured for 
measurements on digital 
channels, giving us the value of the digital CHANNEL POWER as a figure 
and also on the graphic bar. 

CH: 6 855.25 MHz CC IR 
CHRN POWER = 110.5 dBpl/ 

Bid = 8 MHz C/N = 17 dB 
DIGITRL CHPNNEL 

20 40 60 80 100 120 

See us at BOOTH 626 for hands on demonstration *Atlantic Cable Show in Baltimore, MD * October 13-15, 1998 

NCS Industries: Distribution and Service Facility - NCS Industries, Willow Grove, PA - 
PH: 800-523-2342, FAX: 215-657-0840, E-mail: ncssales@ncsind.com  

Manufacturer: Promax Electronica, Hospitalet, Spain - 

PH: 34-932602002, FAX: 34-933381126, E-mail: sales@promax.es  
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Receiving Antennas for 
Digital TV 

Digital Will Change Antenna Needs 
By Peter Carr 

ears ago, cable TV systems filled their meager channel cards with signals from the local 

area and distant cities. Since then, satellite-delivered signals have greatly expanded the 

geographic and program variety of the lineup. 

Now, the Federal Communications Com-
mission has approved rules to change local 
signals from analog to digital transmission 
format. The transition of these signals will 
mean changes in the way cable headends 
receive and process these channels. 

Countdown to digital 
So far, well over 20 stations nationwide 

have indicated that they will begin digital 
transmission by Nov. 1. FCC rules require 
affiliates of the four major networks to 
begin digital service by May 1, 1999. Ana-

log station licenses will be reclaimed by 
the FCC on Dec. 31, 2006, unless digital 
reception has not made significant pene-
tration in the majority of households. 

In this transition period, both analog 
and digital signals will be broadcast by TV 
stations. Each station in the VHF band is 
assigned a UHF channel. Most UHF sta-
tions also are being assigned UHF chan-
nels specifically for digital. In very rare 
situations, UHF stations have been as-
signed VHF channels, but the FCC action 
is to move television out of VHF After 

Buy Scientific- Atlanta's 9660 Receiver* 
and 6340 V/M/S Modulator** 

for the low price of $2249...and get a 

YOU CAN'T BEAT THIS OFFER! 

6380A BTSC STEREO ENCODER*** 

. NW—$:9791--

And they're in stock...ready to ship! 
Product reliability and performance guaranteed. 

' Model 9660 Receiver features include microprocessor control and configuration. 1RU 
space savings package, remote control and monitoring interface 

-• Model 6340 Modulator features include 50-550 MHz frequency coverage at 460 dBmv 

output level. 1 RU space savings package. and meets or exceeds all FCC requirements. 
Model 6380A BTSC Stereo Encoder features include OET-60 specification compli-

ance. 1 RU space savings package and "Surround Sound" compatible. 

Call today and ask to speak with one of our customer engineers. 

CALL 800.359.9660 

PEREGRINE COMMUNICATIONS 

Distribution Division • Golden, Colorado 

Call 800.359.9660 or visit www.perecom.com 

NMI 

Scientific 
Atlanta 
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Same Tower-Same Channels 

Which Antennas would you rather 

have feeding your system'? 

Wade Antenna Ltd. 
1 800 463-1607 
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2006, VHF licenses will be invalid, and 

the move should be complete. 
Cable TV systems will need to expand 

their lineups to make room for the new 
channels. This requires that tower space 
be devoted to the installation of new an-
tennas aimed at the new digital transmit-
ters. As an example, in Ohio, Ch. 5 in 
Cincinnati is assigned Ch. 35 digital. Ch. 
53 in Chilicothe is assigned Ch. 46 digital. 
An exception to the rule is Ch. 40 in Tole-
do, which is assigned Ch. 5 digital. 

Antenna types 
Antennas used for VHF reception usu-

ally are Vagis, named after their Japanese 
inventor Yagi Uda. These antennas consist 
of a driven element that is half the wave-
length of the desired frequency, a reflector 

BOTTOM I RIr c 

LIIIL • 

Picture This 

For years, over-the-air channels have 

been treated with benign neglect. Now 
the digital age is coming to a channel 
near you. It's time to brush up on old-
fashioned antenna technology and get 
ready for all those ones and zeros. 
More channels: TV stations will 

broadcast on two channels at once. Is 
there room on the tower for more an-
tennas? How many of what type? We 
discuss Yagi and Log Periodic antennas 
along with special types used at UHF 
frequencies. Impedance and RF con-
nectors are 50 ohms, so baluns must 
be used to match these antennas to 
preamplifiers and downleads. 
Grab a calculator: The size of an an-

tenna and its spacing from the tower 
and supports is a function of its operat-
ing frequency. Using some simple math 

we can determine if a given antenna 
will rit on the tower among existing 

hardware. By using parabolic reflectors, 
UHF antennas can achieve greater gain 

than single antennas alone. 
High mounting locations will reduce 

ghosting while high operating frequen-
cies resist co-channel interference. 

mounted behind the driven element and 
several directors mounted in front. 

Calculations for a half-wavelength are 
different in free space than in metal be-
cause of the different velocity of propaga-
tion. (See Table 1 on page 112.) The idea 
is that the driven element bandwidth is 
widened by the slightly off-tuned reflector 
and directors. Their spacing from the dri-

ven element and their number influence 
the forward gain and front-to-back ratio of 
the antenna's pickup pattern. 
The driven element usually is mounted 

second from the rear on the boom, which 
makes the antennas easy to recognize. The 
resulting pickup pattern resembles a base-
ball bat. The butt of the handle is similar to 
the rear lobe of the pattern. The front part 

Now You CAN Inow Yon INVENTORY COSTS INTO . T HE CIRCULAR FILE 

Get evertithing tlou tuant out of a Warehouse without the expense and headaches of °tuning 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 & Telephone Supply. 

We stock over 8,000 utility and communications products from all of the leading 
manufacturers. Our 15 company-owned warehouses are strategically located 

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

Just-in-Time distribution network that is second to none. 
ELIMINATE UNNECESSARY MACHINERY AND MANPOWER COSTS 

ELIMINATE THE NEED TO DEAL WITH MULTIPLE MANUFACTURERS 

ELIMINATE THE RISK OF OBSOLETE INVENTORY 

ELIMINATE THE EXPENSE OF WAREHOUSE SPACE 

ELIMINATE INVENTORY CARRYING COSTS 

your inventory ra!! 9,,wer 7: Telephone toda, 

1-800-238-7514 

P, lello_vver 
ChI 

2673 Yale Avenue • AlempiPt DI 38112 • Fox 901 320 3082 • ano, osupply torn 
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1-800-331-2246 

Table 1 
One wavelength in space: 

One wavelength in solid coax: 

One wavelength in foam coax: 

Half wavelength driven element length 

• K factor compensates for conductor diameter 

X (inches) ILL-311 - Freq. MHz 

X (inches) = Freq. MHz 

2t. (inches) = 9365 Freq. MHz 

492d* 
1/2 X -  

Freq. MHz 

of the bat is toward the TV station. The 
sharpness of this pickup pattern is mea-
sured by the intensities on either side of the 
front lode where -3 dB points are located. 

Another type of antenna widely used in 
cable TV is the Log Periodic antenna. Its 
pickup point is at the end of the boom near-
est the TV station. Elements are much wider 
at the rear and taper toward the front. These 
features make the Log easy to recognize. 

Electrically, these antennas are very dif-
ferent. Yagis are good for about 6 MHz 

bandwidth and show significant rolloff in 
gain above and below the desired channel. 
A Log antenna is able to receive three or 
four channels with excellent gain flatness. 
Yagi antennas usually arc equipped with a 
mount at the middle of the boom. Frame-
work needed to mount one or more Yagis 
must be large enough to stand the anten-
nas away from the tower to prevent dis-
tortion of the pickup pattern. Logs 

generally are end-mounted to the tower, 
which makes installation easier. The 

Table 2 

VHF antenna spacing chart 

Channel A 
1/2k 2/3k lk 1/2i. 

2 113 138 208 104 

3 101 125 188 94 
4 91 115 172 86 
5 78 100 150 75 
6 72 93 139 70 
FM 72 80 120 60 

40 44 67 33 
8 39 43 65 32 
9 37 42 62 31 
10 36 40 61 30 
11 35 39 59 29 
12 34 38 57 29 
13 34 37 55 28 

A , Minimum horizontal spacing between tower 
and antenna boom 
= Vertical spacing of antenna for 3 db gain 
C = Horizontal spacing between antenna booms 
= Minimum spacing between antennas of different 

channels 

(Number is for lowest frequency) 

Budco's 30 years of experience 
providing taplocks to the cable 
television industry keeps us a step 
lheld ‘,f the competition. 

Bub taplocks make 
a world of difference. 

Taplocks outlast the life 
of an average drop, have 
a unique hasp design that „" 
won't impair your signal, 
can be customized to your 
specifications, have indi- '-
vidual serial numbers that 

Budco keeps track of, and 
are in stock, ready to ship. 

You won't find these features 
, just anywhere... at least 

not in this world. 
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DIGITAL TV READY 
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downside of this is that the feedpoint is at 

the far end of the boom so that the anten-
na must be dismounted for service. 

Either type of antenna may be stacked 

or combined for extra gain or interference 
rejection. Combining identical antennas in 
groups of two, four or eight will narrow 

the -3 dB beamwidth pattern in the verti-
cal or horizontal planes or both. Table 2 
(on page 112) shows the required spacing 
between identical antennas and also their 
spacing from the tower and supports. 

"One of the benefits 
of working with UHF 
signal paths is relative-

ly low co-channel 
interference." 

UHF characteristics 
UHF antennas usually are Logs, which 

also can be stacked for greater gain. As the 
desired channel number increases, anten-
na size decreases. This means that Logs in 
the UHF band are much smaller physical-
ly and easier to mount. It also means that 
parabolic reflectors can be used. 
UHF antennas normally have a pickup 

impedance of 50 ohms. Cables from the 
pickup point have "N" type connectors 
and require an impedance matching balun 

to connect to 75-ohm preamplifiers or the 
downlead. Weatherproofing on these con-
nections is best handled by coating con-
nector threads with silicon grease to 

prevent seizing, then applying shrink tub-
ing. An impedance mismatch will occur il 
grease is used inside the connector, so the 
center should be left dry 
One of the benefits of working with UHF 

signal paths is relatively low co-channel in-
terference. As Sun Spot Cycle 22 gains 
strength, this increased immunity to co-
channel will be even more valuable. Also, 
ghosting caused by reflections from hills, 
buildings and similar objects is far less fre-

quent and intense. High towers with UHF 

antennas mounted near the top will increase 
the angle of reflection, which decreases 

undesired signal intensity. This illustrates 
the need to consider antenna types, their 
number and their position above ground 
level for consistent signal quality 

While antennas are only the first part of 
the signal delivery chain, they set the carrier-
to-noise ratio (C/N) for that channel, define 
signal quality and must withstand severe 
weather conditions. If carefully chosen and 

properly installed, they will be a reliable part 
of your headend equipment. 

Peter Carr, WW30, holds Extra class Ama-
teur radio, General Radiotelephone and Ma-

rine Telegrapher licenses and is a senior 
member of SC TE. He is director of engineer-
ing at Cable Link Inc. He can be reached at 
(800) 399-1371, ext. 212. 

kin  Ld- LLbt_U7 dit L 

High performance does 
not have to be sacri-
ficed for economics. 

The Tempo Research Mini 
TDR provides the latest fault 
location technology in a 
cost-effective, easy-to-use 
package you can clip to your 
belt. Both the short (up to 
900 feet) and long range (up 

to 901X) feet) versions of the 
Mini Tint provide: 
• Huth location in twisted 
pair and coax cable. 
• The largest backlit MD of 
any Mini ¡DR. 
• Set-up ch«nges while 
viewing trace. 
• One auto and four fixed 

ranges. 

Team the Mini TDR with 
the Sidekick to reduce fault 
clearing time. l'ut this 
capability in your hands, 
call Tempo Research at 
(800) 642-2155. 

TEMPO PESFAMOSe 

1221 Liberty Way. Vista, CA 92083/(800)642-2155 or (760)598-8900 • Fax (760) 598-5634 
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An *IC Ethernet Application 
For Cable Modems 

By Dave Jones 

T he main objectives behind refining hybrid fiber/coax (HF() architectures in cable TV are to shrink the area fed by coaxial cable, improve the reliability of cable TV plant and al 

locate more bandwidth to the customer for advanced services. This is accomplished in various ways. 

One way widely used in Europe and 
that is becoming more popular in the 
United States is to deploy optical hubs 
remotely from the headend and feed 
HFC service areas of 2,000 or fewer 
homes from these hubs. 

A typical hub 
A hub typically consists of a commu-

nications equipment vault or building 
in which repeaters or Erbium-doped 
fiber amplifiers (EDFAs) feed star cou-
plers, which feed the HFC optical 
nodes. Reverse receivers also are locat-
ed in these hubs to collect the signals 
from the return path. 

Since the nodes feed a small service 
area, and a small number of node re-
verse paths are combined, the amount 
of reverse noise collected at the hub is 
reduced, and the reverse path is no 
longer something to be dreaded. Also, 

the ability to narrowcast signals to 
small, specific service areas lends itself 
well to the implementation of interac-
tive data services such as those ob-
tained via cable modems for high-speed 
Internet access. 

In a hubbed architecture, the cable 
modem HFC interface equipment 
(translators and remodulators) is locat-
ed out away from the headend in the 
hub. The HFC interface equipment 
processes the cable modem RF signals, 
discards errored packets and noise, and 
also provides the network interface to 
the headend core switch. 
The core switch is a high-speed Eth-

ernet switch with an asynchronous 
transfer mode (ATM), synchronous op-
tical network (SONET), or Gigabit Eth-
ernet uplink that connects to a 
high-speed wide area network (WAN) 
for Internet access. > 

Cost comparison 

Broadband 

Reverse loser 

Block conversion system 

Optical receiver 

Total 

Plus maintenance 

Ethernet 

$6,000 

$20,000 Remote 

$1,300 Headend transceiver 

$27,300 Remote switch 

extra Total 

10 Mbps 100 Mbps 

$1,250 $2,000 

$1,250 $2,000 

$1,500 $1,500 

$4,000 $5,500 

Toward a Rock-Solid 
Transport System 

Bringing cable modem information from 
the subscriber back to a hub on the re-
verse path is effective when the number 
of nodes combined is small. Combining 
small numbers of node reverse streams 
improves the noise performance and re-
liability of the return system. 

Transmitting the entire reverse path 
from each hub back to the headend can 
be very maintenance-intensive, requiring 
delicate and frequent balancing of return 
levels, plus costly transport equipment. 
This makes for a fragile system. 

By separating good packets of data 
and discarding noise and errored pack-
ets at the hubs and transporting this 
data via fiber-optic Ethernet to the 
headend, the problems of maintaining 
a broadband transport system are elim-
inated. Once installed, the fiber-optic 
transport system is rock solid, and re-
verse noise from one node cannot take 
the whole system down. 

Furthermore, changes to one portion 
of the network will not affect any other 
portion. Technicians need only be con-
cerned with maintaining the broadband 
reverse path from the nodes to the hubs. 
In addition, the entire system becomes 
more manageable through off-the-shelf 
simple network management protocol 
(SNMP) software, which works with 
some status monitoring technology. 
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Figure 1: 1,550 nm Erbium-doped fiber amplifier (EDFA) hub using wavelength 
division multiplexing (WDM) for data 

ATM/Gigabit Ethernet 
to wide area network 

two-way coaxial 
distribution 

10/100 Switch 
1 

Headend 

High power single 
fiber transceiver 

HIC 

node'. 

ills 
High power single-
fiber transceiver 

Remote hub enclosure 
MOM 
8-pon 10/100 swilch 

1-11)-NIA Cable modern 
 ler4f 

Narrowcast 
laser 

From 1,550 rim 
video hendend 

RX 
IX 

IX 

a 

TX 

Return receivers 

 El 

Reverse RF 
combiner 

Ethernet transport 
Using Ethernet as the transport medi-

um posed problems because of the 2 
km distance limitation of the carrier 
sense multiple access with collision de-
tection (CSMA/CD) protocol. The dis-
tance limitation is removed by using a 
full duplex Ethernet format, which al-

lows simultaneous bidirectional trans-
mission of the data signals without the 
possibility of collision. 

"The core switch 
or router acts like a 

traffic cop and directs 
the data traffic from 
the Internet to the 

individual subscriber." 
Figure 1 shows a 1,550 um EDFA 

hub using a wavelength division multi-
plexing (WDM) technique to narrow-
cast the data services to thé HFC 
optical nodes in the 550 MHz to 860 

MHz spectrum. The cable modem HFC 
interface equipment delivers Ethernet 
to a 10/100 Ethernet switch. The reason 
for using a 10/100 switch is to provide 
an easy upgrade path to 100 Mbps 
(Fast Ethernet). However, either 10 

Mbps or 100 Mbps Ethernet can be uti-
lized with this type of switch. 

The switch at the remote location 

performs the half-to-full duplex Ether-
net conversion. From this switch, the 
full duplex Ethernet signal is uplinked 

to the headend via a pair of high-pow-
ered Ethernet transceivers. At the head-
end, the transceiver at the other end of 
the full duplex link converts the optical 
signal back to an electrical full duplex 
Ethernet signal, which is fed into a 

10/100 port of the core switch. (See 
Figure 1.) 

The core switch in the headend is 
connected in this manner to every hub 
in the cable network. It is itself con-

nected to the Internet server located at 
the Internet service provider (ISP). Typ-

ically, the uplink connection is made 
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Figure 2: Headend core switch 
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Figure 3: Hub path protection using single-fiber Ethernet transceivers 
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via a high-speed fiber-optic link. 

The core switch or router acts like a 
traffic cop and directs the data traffic 

from the Internet to the individual sub-

scriber. The core switch must have sev-
eral very important features. It must be 
very fast (> 3 Gbps switching fabric) 
with a large buffer memory (> 2 MB 

per port) and have a large media access 
control (MAC) address table (> 8,000 

addresses). The larger the system, the 
more important those features become. 
(See Figure 2.) 

Single-fiber vs. dual-fiber Ethernet 
There are several reasons to use sin-

gle-fiber Ethernet transmission rather 
than two fibers. One is economic. At a 

typical installed cost of $450 per fiber 
mile (multi-fiber bundle in non-urban 
overhead construction, including fiber 
cost, installation, right of way, pole 
rental and so on) a 20-mile run can 
free $9,000 worth of fiber by using one 
fiber instead of two. 

Besides economics, there are many oc-
casions where fiber is in short supply, 

particularly in older fiber builds. Single-
fiber Ethernet transceivers are available 

for distances up to 80 km (48 miles) 
and even further using premium optics. 

Also, single-fiber transmission effec-
tively doubles the capacity of existing 
fiber counts. In many instances, the ex-
cess fibers can be used for route protec-
tion. Where a primary and protection 
path previously used four fibers, the 
same level of service now occupies only 
two fibers. (See Figure 3.) 

Comparing costs 
We believe that the previous facts 

clearly demonstrate that transmitting 
Ethernet over fiber from the hubs to 

t he central hcadend is much better 

from a technical standpoint. What will 
be shown in the accompanying table 

(on page 114) is that this solution 
costs less, much less when you consid-
er the increased maintenance cost asso-
ciated with reverse path broadband 
t ransmission. CT 

Dave Jones is vice president of internation-
al sales for Radiant Communications. He 

can be reached at (800) 969-3427, ext. 202 
or via e-niail at dvjones@ix.neicom.com. 
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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. 

CALL NOW FOR A FREE WHITE PAPER 

(800)344-2412 
(317)895-3600 (317)895-3613 Fax 

www.trilithic.com 

TRILITHIC 
The Engineering Guys 

RETURN PATH MAINTENANCE 

tractEss 
htuontit Scs-rwAn 

GUARDIAN-
Return Maintenance Technology 

Copyright e 1997 TrIliti,c 
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BACK TO BASICS° 

Cash 
...And Other Reasons a 

30-Year-Old System 

Stays Competitive 

By Laura K. Hamilton 

t's not too often that you see a 30-

year-old system running 75 analog 

and 36 digital channels," says Woody Cash, sys-

tem technician and crew chief at ICI-San Jose. 

And that's exactly what that system is 
doing. 

So what's the secret? Well, as you might 
expect, it's nothing glamorous: In large 
part, it's commitment to preventive main-
tenance (PM). 

Eight years ago, ICI-San Jose instituted 
its present PM program, which Cash had 
a large part in establishing. And while 
Cash says that the hardest part of engi-
neering is measuring results in dollars, he 
adds that the PM work has paid for itself 
many times over. 

The system 
With 186,000 subscribers, the TCI sys-

tem serves San Jose, Campbell, and parts 

of Santa Clara County in California. The 
network is made up of just over 2,500 
strand miles of plant. It is dual cable, run-

ning 37 channels on each side. 
And this system is far from being alone 

in the multichannel TV delivery business in 
its market. Customers can pick up 21 over-
the-air channels with an outdoor antenna, 



and direct broadcast satellite (DBS) is avail-
able in the region as well. In that kind of 
competitive atmosphere, keeping the cus-
tomer happy often means finding the prob-
lem before it happens. In other words, PM 
is a key to competing effectively. 

The PM program 
Cash and his team take the following 

steps to ensure the continued reliability 

of the network: 
• All optical nodes are swept every three 

months. 
• All trunk amplifiers are swept every 

year. 
• All feeder amplifiers are swept every 
two years. 

BOTTOM LINE • 

Preventive Maintenance 
For 1999 and Beyond 

In this era of dizzying possibilities 
spawned by digital and two-way, and 
in this age of competition from the 
likes of direct broadcast satellite 
(DBS), you've got to keep your eyes 

on one of the least glamorous but 
most important back-to-basics prac-
tices: preventive maintenance (PM). 

In the end, a good PM program 

saves a lot of dollars at ICI-San Jose, 

reports the aptly named Woody Cash, 

system technician and crew chief. It 
also helps the system keep up the 
pace against plenty of competition in 
the region, he adds. 

TCI-San Jose, with 186,000 subs, set 

up a successful PM program eight years 
ago. In part, it involves the following: 
• All optical nodes are swept every 
three months. 
• MI trunk amplifiers are swept every 

year. 
• All feeder amplifiers are swept every 

two years. 

• During field tests, techs place a sticker 

inside every amplifier, so the next time 
a technician returns to that point, he 
or she will know what to expect. 

• During field tests, techs place a sticker 
inside every amplifier, so the next time 

a technician returns to that point, he or 
she will know what to expect. 

This maintenance program is not just a 

sweeping, but a proofing of the system, 
according to Cash. 
"We set up a sweep reference at the 

headend," he says. "Then we sweep the 
optical link and check frequency response, 

carrier-to-noise (C/N), composite triple 
beat (CTB) and composite second order 
(CSO) distortions at each node. The 
process is recorded and kept on a database 
as a history of the active network, from 
which reports can be developed." 

Two-way 
While most of the testing at the San 

Jose system has been downstream, Cash 
is learning about testing the return path 
as well. He tests the returns on systems 
serving Sunnyvale (hybrid fiber/coax) and 

Cupertino/Los Altos (fiber hub). The lat-
ter was built as a fully two-way system 

and is being used for impulse pay-per-
view (IPPV). Return alignment is routine-

ly tested in that part of the network, 
specifically level balance and ingress 
elimination, reports Cash. 

it's lust good engineering 
"A service call is a poor and costly sub-

stitute for good engineering practices." 
That motto made it onto Cash's Techni-

cian of the Year for Northern California 
and Nevada award a couple years back. 
And to take that saying a little further, 

we can confirm some of the benefits of 

PM. That is, PM reduces truck rolls, fewer 
truck rolls save cash, good engineering 
practices make for happy customers, and 
happier customers stay put. (T 

Consulting Editor Alex Zavistovich con-
tributed to the research and writing of this 
article. 

Laura Hamilton is executive editor at "Com-
munications Technology." She can be reached 
via e-mail at lhamilton@phillips.com. 

MIk Wie 
Established 1975 

1111.r.dee••• 

LEANIINGI INDUSTRIES 

BTSC Stereo Generato 

A11111111111111111.111111111111111.111 

..ustr» ' • de ' 
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4 — 
,IRS- •IIRO «1401•10.1 

MTS-2B 

"CALL US FOR ALL YOUR BTSC 
STEREO REQUIREMENTS!" 

DENVER, CO 
800-525-8386 
303-779-1717 
303-779-1749 FAX 

ATLANTA, GA 
800-962-5966 

OCALA, FL 
800-922-9200 

ST.LOLIIS, MO PHOENIX, AZ 
800-821-6800 800-883-8839 

INDIANAPOLIS, IN 
800-761-7610 httpetwww.megaltz.com 

"Unique" Products For the 21st Century! } 
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MARKETPLACE° 

Family of Headend Gear 
WaveCom Electronics has introduced 
its MA 4000 series of modular headend 

components, including the MA 4100 
analog multichannel multipoint distrib-
ution service (MMDS) transmitter, the 
MA 4200 digital MMDS transmitter; the 
MA 4300 reverse path stacker and 
destacker, the MA 4400 upconvener, 
and the MA 4500 quadrature amplitude 
modulation (QAM) digital modulator. 
The stainless steel MA 4000 chassis 

features active cooling and is 19 inches 

wide and 4 rack units high, housing up 
to 10 card modules. The family offers 

remote management of frequency agili-

ty, RF and IF power levels, QAM digital 
modulator setup, and alarm functions. 
Reader Service #309 

Test Set 

90V, 20 Amp Power Supply 
Alpha Technologies has announced the industry's first 90V, 
20A power supply, the XM Series 2 CableUPS. The high 

current available allows for simple upgrading of applica-
tions requiring additional power, as well as simplified sys-
tem design. The unit also features dual isolated outputs, 
providing improved protection and isolation as well as en-
hanced overall system reliability. New product design in-

cludes 100% front panel access to all connections and test points for easier and more 
efficient maintenance. The unit design incorporates complete generator compatibility, 
flexible system control and advanced status monitoring options. It also will display sug-
gested troubleshooting hints under alarm conditions. 
Reader Service #312 

Fiber-Tracking Software 
The Pathseeker fiber-optic database platform software pack-
age from Molex Fiber Optics provides software support for 
end-to-end optic fiber tracking of all network locations. The 
software uses a Windows 95 operating platform, stores fiber 

data for cable TV networks, traditional telephony networks 
and broadband applications. This allows users to track fiber 

routings by setting up network locations and identifying 
splicing or termination points. 

Pathseeker provides fiber tracking and frame administra-
tion for fiber interconnect systems, cable and location rout-

ings for documenting outside plant cable routes and database management for optical 
time domain reflectometer (OTDR) traces. This software features fiber administration for 
frame graphics and an intelligent jumper running between frames. 
Reader Service R311 

Progressive Electronics has introduced 
the Model 402K cable tone test set for 

identifying coaxial drop cables at their 
distribution points. The design allows 

the transmitter to send tone through any 
passive device, and it can be set to pro-

duce one of four distinct tones so techni-
cians can use up to four transmitters for 

tracing multiple cable runs. The high-
output transmitter also will support tone 

signal on a cable with up to 45 dB loss. 

The receiver picks up signal three 

ways: electrostatic pickup for nonter-
minated cables, electromagnetic pickup 
for terminated or shorted cables and 

direct connection for identification in 
the presence of passives. 

Both receiver and transmitter are 
equipped with female F-connectors, 
and adapters allow the unit's use on 
other cable sizes. 
Reeder Service #310 

Cable Identifier 
Intending to promote an easy way to 
identify twisted-pair, coax and electrical 
cables, Tempo Research has introduced 
its Voice Response Tagger Model 

TR1185. It identifies eight conductors 
with a verbal response of "one" through 
"eight." It's equipped with a tone gener-

ator and a talk circuit. Pair identifica-
tion is delivered via Tempo's Hunter 
Probe, handset or conventional headset. 
Reader Service #308 
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Cable Industry Guide 
Communications Technology has added the Phillips Business Information Cable 
Industry Directory to its stable of broadband publications. The Directory will be 
relaunched as a two-part publication. A comprehensive buyers' guide version will be 
mailed to the entire CT readership, and an enhanced version featuring industry 
research and analysis will be sold to interested buyers. 
Reader Service #305 

Drop Enclosure 
Performed Line Products' Coax 
Drop Line Closure is intended to 
simplify coax cable repairs. The 
unit is a secure, watertight environ-
ment for direct-buried coax cable 
splicing. Universal closure halves 
snap together, requiring no special 
tools. 
Once installed, cable alignment 

tabs keep the cable straight and the 
unit securely in place. To ensure 
that the closure is watertight, Poly-
Bee sealant is used inside for maxi-
mum protection from the 
environment. Each unit comes pre-
filled and ready to use. It comes in 
two sizes and\ holds a variety of 
standard coax connectors and cou-
plers. The small closure accepts 
coax drop cable up to 0.3-inch di-
ameter along with its associated 
connectors, while the large closure 
accepts coax drop cable up to 0.45-
inch diameter and its associated 
connectors. 
Reader Service #307 

Distribution Cable 
TX Flexible Feeder, a new coaxial dis-
tribution cable from Times Fiber, is de-
signed with the low loss and high 
mechanical flexibility attributes neces-
sary for installation in areas with little 
space. It's intended for multiple 
dwelling units (MDUs) and high cable-
count conduit runs. Versions intended 
for indoor, aerial and underground con-
...t ruction are available. 
Reader Service #306 

TIHE W ORLD LEADER IN CAR, e 
PREPARATION TOOLS. 

iCS,STOCKING DISTRIBUTOR FOR 
THE FINEST M ANUFACTURERS. 

Ripley Company's tools have been 
used by linemen and installers to 
prepare all types of cables quickly 
and efficiently for more than 30 years. 

Whether you are using CATV, Utility, 
Electrical or Fiber Optic cables, Ripley 
has the tool system for you. Ripley 
tools will help you successfully 
prepare any cable step-by- step, from 
removing the jacket, to cleaning the 
center conductor. 

Contact us and ask about our tools for 
CATV, Utility, Electrical and Fiber Optic 
cables. Ripley Company, the only name 
you need to know. 

RIPLEY 
COMPANY 

National Sales & Distribution Group 

Atlanta, Georgia: (800) 787-2288 

Cleveland, Ohio: (8001858-0830 

Dallas, Texas: 

Deerfield Beach, Florida: 

Los Angeles, California: 

Mt. Laurel, New Jersey: 

(888)427-1144 

(800) 327- 4966 
(800) 222-0052 

(800) 817-4371 

National Accounts Office 

Denver, Colorado: (888) 837-4171 

Di* 
ITOCI-U Cable Services Inc 

Integrity Commitment Service 

Reader Service Number 96 
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BOOKSHELF 

The following listing covers several of 
the books and videotapes currently 

available by mail order through the Soci-
ety of Cable Telecommunications Engi-
neers. The prices listed are for SCTE 

members only. Nonmembers must add 
20% when ordering. 

• Introduction to Light—This video semi-
nar deals with topics covered in Chapter 
23 of the third edition of Cable Televi-
sion. Topics include theories of light, the 
photon, alternating waves, electromag-

netic/light spectrum, frequency vs. 
wavelength, velocity of propagation 

Reader Service Number 97 

Make A Split Decision. 

Steel—durable and secure. 
Plastic—light-weight and non-corrosive. 
Normally, it's a choice of one or the 
other for your pedestal application needs. 

Until now. 

With the introduction of DuraPee" 
RELTEC offers the assured security of 
a heavy, mill-galvanized steel top and a 
rigid polyethylene base made specifically 
to combat corrosion and rust. This 
unique, state-of-the-art pedestal is 
ideal for all your tap, directional coupler 
and splitter applications. 

So make a split decision. Call 
1-800-837-4488 today to arrange 
a field trial or obtain more information 
on the DuraPed. Visit our Web Site: 
www.relteccorp.com 

or 

Plastic 

RELTEC 

(VOP), reflection, diffusion, refraction, 

color-related terms, dispersion, diffrac-
tion, absorption, scattering and more. 
(50 min.) Order T-1170, $45. 
• Light as a Transmission Carrier—This 
program covers and expands upon ma-

terial in Chapter 24 of the third edition 
of Cable Television. Topics include illu-
mination, incandescence, luminescence, 
transparency, propagation of light, radi-
ant energy, modulation, introduction to 
lightwave transmission systems and 
more. (25 min.) Order T-1171, $45. 
• Introduction to Optical Fibers—This pro-
gram deals with subject matter covered in 
Chapter 25 of the third edition of Cable 
Television. Topics include propagation 

modes, numerical aperture, modal disper-
sion, pulse dispersion/broadening, refrac-
tive index, system distortion, waveguide 
dispersion, material dispersion, intersym-
bol interference, multimode and single-
mode fibers. (45 min.) Order T-1172, $45. 
• Light Transmission in Optical Fibers— 
This program's content expands upon 
the material presented in Chapter 26 of 
the third edition of Cable Television. 
Topics covered include distortion/noise, 
analog vs. digital applications, light scat-
tering in fibers, light absorption in 

fibers, attenuation mechanisms, optical 
transmission levels, signal-to-noise ratio 
(S/N), bit error rate (BER), bandwidth 
and rise time, digital multiplex equip-
ment, distortion in digital signals, mod-

ulation, optical transmitter and receiver 
designs, light emitting diodes (LEDs), 
lasers and APDs. (50 min.) Order T-
1173, $45. CT 

Note: The videotapes are in color and available in the NTS( 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 are shipped UPS. No PO. boxes, please 
SUE pays surface shipping charges within the continental U.S. only. 
Orders to Canada or Mexico: Please add 55 (U.S.) for each video-
tape. Orders to Europe, Africa, Asia or South America: SUE will in-
voice the recipient for additional air or surface shipping charges 
(please specify). "Rush" orders: a 515 surcharge will be collected 
on all such orders. The surcharge and air shipping cost can be 
charged to a Viso or MasterCard. 

To order: All orders most be prepaid. Shipping and handling costs 
are included in the continental U.S. All prices are in U S. dollars. 
SCIE accepts MasterCard and Viso. To qualify for SCIE member 
prices, a valid SCE identification number is required, or o 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., Exton, PA 19341-1318 or 
fax with credit card information to (6101 363-5898. 
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Less Rack 
Space 

I 
I 4 

Substantially 
Fewer Cables & 
Connections 

Substantially 
Fewer Components 

3 EAS Display 
Modes 

WHAT Do ALMOST >XI 600 
Cable Operators Already Know About 

The "SUB-ALERT" Emergency Alert ystem 
/' Compatible With 

Base bricird 
Generatori  

NSwitching 

Can Be Completely 
Balanced w/o 
Disconnecting 
any Cables 

Elimination of 
NOAA 1050 Hz Tone 

Highest Technical 
Specifications in the 

Industry 

Selective Channel 
Switching By Event 

Local Franchise 
Compliance w/ 
Audio Only or 

Audio and Video 

MEGA HERTZ 

Now With Multiple or 
All Channel Crawl!! 

Established 1975 

http://www.megahz.com 

CNo Bandwidth Limitations 

-A-/utomate 
Weekly Tests 
on All or the 

Details Channels 
Only 

Longest 
Warranty 

p. 

à I. 

fr 

No Ad Insertion 
Crashes 

NO Computers 
or controllers 

Required 

„A. 

Telephone Access 
wNoice Response 

and Time-Out 
Feature 

Red, Green, 
Yellow Alerts 

Simple, Easy, User 
Friendly Operation 

6 Monitoring 
Inputs 

Low Co 

Compatible with 
Existing SA 
CornmAlerts, 
Iris Routers 

FCC Compliance 
Guaranteed 

Remote Hub 
Site Control 

® "Unique" Products For the 21st Century! 

DENVER ,CO ATLANTA, GA 
800-525-8386 800-962-5966 
FAX 303-779-1749 

OCALA, FL INDIANAPOLIS, IN PHOENIX, AZ 
800-922-9200 800-761-7610 800-883-8839 

ST LOUIS, MO 
800-821-6800 
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Communications Technology's 
Handheld TDR 

CableMate' 
Fault Detector 
• Graphical display of 
multiple faults out to 

2000 feet 
• Coaxial or twisted 

pair cables 
• Find shorts, opens 
or imedance 
changes 
• Quickly measure 
unknown reel 
lengths 

• Factory direct $359.95 add $7.50 
S&H 

Div. Tempo Research Corp. 
1221 Liberty Way 
Vista, CA 92083 

Tel: 1-800-258-7805 Fax: 1-760-598-5634 
www.aea-wireless.com 

Reader Serv,ce No 150 

ASKA Communication Corp offers 

variety of connectors, adaptors. 

splitters, tools and other accessories 

for broadband drop applications. 

ASKA excels as one of the 

worldwide leading manufactures 

of installation parts and accessories 

for your CATV, MMDS, or Satellite 
applications. Whatever your needs. 

ASKA has the solution. 

Phone: (800) 317-6625 

(954) 486-0039 

Fax: (954) 486-0202 
www askacom cow 

National Sales Office: 

Phone: (800) 840-6350 

(508) 730- 1065 

Fax: (508) 677-2511 

ASKINA 
CORMIRICO1100 CORP 
Reader SON« NO 154 

Cheetah Technologies (formerly 
Superior Electronics Group, Inc.) is 
the world's leading provider of 
broadband network surveillance, 
test, and maintenance technolo-
gies. It's three business units - 
CheetahLink'm. CheetahTestT", 
and CheetahSoft" - produce an 
integrated family of products that 
include headend controllers, spec-
trum analyzers, transponders, and 
modular network management 
software systems. 

Phone: (941) 756-6000 
Fax: (941) 758-3800 
Web: www.cheetahtech.com 

• 

The New XM Series 2 

Alpha Technologies is now shipping the 
latest addition to its CableUPSO offering - 
the new XM Series 2 Cable TV uninterrupt-
tie power supply The XM Series has 
earned the trust of Cable TV operators 
worldwide The XM Series 2 builds on this 
success while incorporating industry lead-
ing technology and operating improve-
ments. Find out what the new XM Series 2 
has to otter your system today. 

Phone: 800 421-8089 
Fax: 360 671-4936 
www.alpha.com 

I r  
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BARCO hardware and software 

improve the quality and reliability 
of signal delivery. BARCO 

CATV equipment incorporates 

advanced capabilities to 

remotely monitor and control 

signal distribution system-wide, 

maximizing up-time and 

subscriber satisfaction. 

BARCO, Inc. 

3240 Town Point Drive 

Kennesaw, GA 30144 

Tel: 770-218-3200 

Fax: 770-218-3250 

www\barcousa.com 

13PRC 
Reader Service No 155 

D1R-777 Digital Satellite 
Receiver 

The DIR-777 represents a 
powerful addition to a long 
line of breakthrough prod-
ucts from DX, the world's 
leading supplier of CATV 
delivery products. For infor-
mation on this and other 
quality headend products, 
call DX communications at 

888-293-5856. 

AM Communications 
AM Communications is a lead-

ing supplier of monitoring sys-

tems for HFC transmission 

networks. AM's OmniStat 

product offers solution for vir-

tually every brand and kind of 

network equipment. 

PHONE: (212) 538-8700 
FAX: (212) 538-8779 

www.amcomm.com 

Sgek 
Reader Service No 15? 

C-COR has nearly 45 years of 
experience in the design and 
manufacture of AM fiber optics. RF 
amplifiers, network management 
systems, modems, passives and 90 
volt powering options used in a 
variety of communication networks 
worldwide. C-COR also offers a full 
line of technical customer services 
and is ISO 9001 registered. 

Phone: (814) 238-2461; 
(800) 233-2267 

Fax: (814) 238-4065 

WWW.C-CMCOM 

C.00 
ELECTRONICS INC 

Reader ServIce No 156 

Only FrontLine Communications 
provides the range, quality and 
expertise that guarantees EAS 
compliance from the simplest to the 
most complex installations. 
FrontLine offers complete systems 
and straightforward installation, true 
one-stop- shopping and one-call 
customer service. And, only 
FrontLine systems include 
Audio-Tag to offset compliance 
costs. 

Contact the EAS professionals at 
FrontLine today for a free EAS 
Planning Guide. 

[mum 11117 
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TeleWire Supply 

TeleWire Supply 
If rebuilding or 
upgrading your 
system is on your 
mind our 
catalog should be 
on your desk. 
TeleWire Supply's full-line catalog 
includes virtually all of the quality, 
name brand products you need to 
build and maintain your network. 
Includes product and ordering 
information, glossary and 
application tips. 

PHONE: 1-88-TELEWIRE 
FAX: (303) 643-4797 

http://telewiresupply.com 

Reader Service No 153 

Signal Leakage Detection 

Cable Leakage Technologies 
(CLT) If your company is sending out 

trucks equipped with detection meters 
for leakage monitoring. CLT has a sys-

tem that will save you time and 
money-the new Wavetracker. With 

Automatic Positional Leakage 

Analysis, you can assign drivers with 

little or no technical background. Your 

vehicles won't crawl along at five miles 
per hour. They'll drive at or near the 

legal speed limit. 

Call 800-783-8878, 
fax: 972-907-2950, 
web: http://www.wavetracker.com 

C L I CABLI LEAKAGE TECHNOLOGIES 

Reader Service No 157 

CELEBRATING 50 YEARS IN THE 
CABLE INDUSTRY, 

General Instrument® Corporation 
is the world leader in analog and dig-
ital systems that provide video, audio 
and high-speed Internet/data ser-

vices over cable and satellite televi-
sion networks. 

Telephone: 215-323-1000 
General Instrument® 
101 Tournament Drive 
Horsham, PA 19044 

www.gi.com 

e General 
Instrument 

Reader Service No. 158 
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Product and Data Showcase 
Hewlett-Packard 

Hewlett-Packard provides a com-
plete range of broadband test solu-
tions, from the R&D phase through 
manufacturing and into plant mainte-
nance. The HP CaLan 3010R/H 
sweep/ingress analyzer lets you 
align both the forward and reverse 
paths, as well as measure signal 
levels, all in the presence of ingress. 
And. HP CaLan sweep technology 
lets you sweep through active digital 
traffic without interference. 

Phone: 800-452-4844 
Fax: 303-754-4990 
www.hp.comigoicatv 

Reader Service No 162 

Flat End, Small aperture Ports 
High Return Loss 
Round Pin contacts 

Holland Electronics offers a 
complete line of high performance 
passives and connector products. 

Phone: 800-628-4511 
Fax: 805-339-9064 
www.hollandelectronics.com 

1-10LIAND 
Fie c trig n ics 

Reader Ser,ce No 163 

ISC Datacom manufactures three lines of frequency 
agile, low speed broadband modems and a 
translator line. ISC also engineers and manufactures 
OEM products to your specifications. 

1-888-RF MODEM (972) 234-2691 
fax (972) 234-5480 
www.fastlane.net/-isc 
isc@fastlane.net 

ISCDatacom 

Reader Service No 166 

Monroe designs and manufatures 
switching and control products for 
the Cable TV industry. Including 
Program Timers. CTMF & VIRG 
Remote Controls. IF/RF. Video and 
Baseband Switches. Standard and 
Custom systems are 
,marketed worldwide. 

Monroe Electronics, Inc. 
100 Housel Ave. 
Lyndonville, Ny 14098 
800-821-6001 
fax 716-765-9330 
monroe@monroe-
electronics.com 
WEB monroe-electronics.com 

James Lepsch 
Director of Marketing 
1-800-821-6001 

IVE\  MONROE 
ELECTRONICS 
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Multilink's New Adjustable 

Plastic Sno-Shoe 

The Adjustable Sno-Shoe from 
Multilink Inc. Eliminates the need 
for figure eighting and when used 
with the available extensions, 
larger amounts of fiber can be 
stored at one time. Also available 
in four different mounting styles, 
strand mount, wall mounts, and 
either vertical or horizontal on the 
pole. The plastic design of the 
Sno-Shoe allows for a non-
conductive part and comes with a 
20 year pro-rated warranty! 

Reader Service No 170 

Hukk Engineering manufacturers 
digital test equipment for the CATV 
industry providing bit error rate 
measurements for QAM and QPR 
modulated digital signals. The 
new CR1200 provides users with 
pre-and post-FEC bit error rate 
information, signal-to-noise, and 
shows the constellation. It also 
does traditional analog testing like 
signal level. carrier-to-noise and 
hum. 

PHONE: (888)-236-8948 
FAX: (770)-446-6850 
www.hukk.com Hukk 

Reader Service No 164 

MEGA HERTZ 
MHz has lust released Its' 1998 CATV 
product catalogll 

MHz is a leading distributor of "Unique 
products for the 21st Century cable oper-
ators•I Included in this 560 page catalog 
are products covering: Amplifiers. 
Antennas (Off Air and Satellite). 

Character Generators. Commercial 
Insertion, EMERGENCY ALERT SYS-
TEMS. Fiber. Generators (Stand-by and 
portables). Headend Electronics, 
Interdiction. Microwave, Satellite 
Electronics. Stereo (BTSC/FM/SAP). 
Switching & Control and Test equipment. 

Denver: 800-525-8386 
St. Louis: 800-821-6800 
Atlanta: 800-962-5966 
Ocala: 800-922-9200 
Phoenix: 800-883-8839 
Indianapolis: 800-761-7610 

www.megahz.com 

"UNIQUE - PRODUCTS FOR 
THE 21ST CENTURY! 
Reader Service No 167 

PDI manufactures highly 

engineered headend 

electronics. Other proprietary 

products include custom 

filters, dual path amplifiers, 

etc.. PDI also maintains a 

substantial surplus and 

distribution operation. 

PDI - Electronics For 

Telecommunications 

Phone: 561-998-0600 

Fax:561-998-0608 

www.pdi-eft.com 

Amplifiers 

Lindsay Electronics 
focused on the last 
mile, our Hardline 

Passives. Subscriber 
Amplifiers. 
Apartment 
Amplifiers, Power 
Passing Multitaps, 
and Distribution 
Amplifiers work from 
a 1 GHz platform 
Our revolutionary 
new technology cre-
ates communication equipment to solve 
system problems before becoming sub-
scriber problems Achieved through 
applied ISO continuous improvement disci-
plines, innovation and strict attention to 

details 

jumniséto, 

4Ie rut two. If''. 

Call 800-465-7046 
Fax: 705-324-5474 

Reader Service No 165 

Filter prices have been reduced by up to 
30°v on most popular models featured in 
our new Cable Television Catalog Vol 1 44. 
It features a full line of "Brickwall• notch 
filters which delete single or multiple 
channels up to 1 GHz without sacrificing 
adiacent channels it also includes the 
widest selection of bandpass filters. 
headend highpasS and lowpass filters up to 
1 GHz. Pay-TV traps, phase cancellation 
filters, bandsplitters. CARs band. 12 and 18 
GHz, Ku Band and TVRO terrestrial 
interference filters among others Foreign 
distributors sought 

colad: Terry Owens. 
sales manager. 
Microwave Filter Company, Inc.. 
6743 Kinne St.. 
East Syracuse. NY 13057. 
Call 800-448-1666 or (315) 438-4700. 
FAX: (315) 463-1467. 
Internet: http://www.microvravefinercorn 
E-mail: micsalesemicrowavelilter.com 

,•e. 

Reader Service No 113I., 

Headends 
Peregrine Communications — 

Full service Systems Integrators 

specializing in headend distribu-

tion and installation. Quality 

products in stock, ready to ship. 

Preferred distributor of 

Scientific-Atlanta, Inc. and ADC 

Broadband Communications. 

Call about our headend prod-

ucts and competitive pricing. 

Phone: 800.359.9660 

Fax: 303.278.9685 

www.perecom.com 

PEREGRINE 
COMMUNICATIONS 

Reader Service No 17:' 
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Communications Technology's 
Philips Broadband 
Networks, known for 
Diamond Systems broad-
band RF and fiber-optic 
equipment, also offers 
Crystal LineTm telephony and 
data systems over your HFC 
video network. Get connect-
ed with Philips - The Reliable 
Choice. 

Phone: (800) 448-5171 
Fax: (315) 682-9006 

www.be.philips.com/pbn 

trid 
118117 PHILIPS 

Reader Service No 173 

Riser-Bond Instruments 
manufactures metallic TDR's for 
superior cable fault location. Model 
1205CX with new sub - 
nanosecond pulse width (smaller 
that 1nanosecond) provides 
increased sen sitivity to identify 
very small, often unsuspected 
faults that may be within inches of 
each other. Troubleshoot and 
locate faults in truck. distribuition, 
and drop cables. 

Phone: (800) 688-TDRs 
Fax: (402) 466-0967 
www.riserbond.com 

Riser Bond 
INSTRUMENTS 

Reader Service No 177 

Systec Integrations, Inc. are spe-
cialists in the integration of emerging 
technologies, including program man-
agement, engineering. headends, 
networks, training and consulting. 
From installation to testing for digital 
deployment, Systec will take the 
responsibility for your advanced 
telecommunication needs. We can 
provide turnkey solutions or scaleable 
services. We support all protocols. 

Call 864-595-1550 
fax 864-574-0383 

email: s-tec@worldnetattnet 

Systec 
Integrations, Inc. 

Systems Integration 
Systems Engineering 
Project Management 

Reader Service No ter 

Voyager Digital Set-top Box 

Pioneer New Media Technologies 

The Voyager digital set-top box is equipped 

with a Power7V operating system. which will 
support resident, broadcast and on-demand 

applications. Other features of the digital ter-
minal include an enhanced on-screen display 

and VCR controller. an interactive program 
guide with immediate access pay-per-view 

purchasing options. and KAPEC-2 video 
decompression, which will deliver superior 

video quality and offer increased channel 

capacity it uses a 32 bit CPU Reduced 
Instruction Set Computer (RISC) 
microSPARCTM e microprocessor, and uses 

IP addressing enabling the digital set-lop to 

act as a router to a personal computer or 
other consumer electronic device 

Phone: (310) 952-2111 or visit our website 
at http://www.pioneerusa.com 

Reader Service No. 174 

Scientific-Atlanta provides end-to-
end solutions to enable two-way, 
interactive HFC architectures. 
Products include the PrismaTm 
Digital Transport System, 
Continuurri'm Headends, Prisma 
DWDM, 1310/1550nm optoelectronic 
transmitters and nodes. RF coaxial 
electronics and Drop Network com-
ponents. and comprehensive 
Element Management. 

Tel: 770-903-5000 
Fax: 770-903-4617 
www.sciatl.com 

ni. 
Scientific 
Atlanta 

The RB Clip Gun Systems from 
Telecrafter Products offer the safest 
method of fastening single or dual 
cable. Specifically designed for the 
telecommunications industry to install 
coaxial cable, the clip gun fires clips 
containing two galvanized nails-not 
staples-for a perfect, long-lasting 
installation that will never pinch or 
pierce the cable. or compromise 
signal integrity in any way. 

Phone: 800-257-2448 
Fax: 303-986-1042 
E-mail: mail@dropsupplies.com 

e Ij7&IutILI 111;881./..3 

Reader Service No 182 

POWER AND TELEPHONE 
SUPPLY SINCE 1963 

Power F. Telephone Supply has for 35 

years provided superior material 

distribution services to the CATV. network 

and communications industries. Full-line 

stocking of cable, fiber optics, hardware. 

tools, and systems from each industries' 

top manufacturers make Power 8. Tel the 

distributor to know, no matter what your 

material requirements might be' 

We distribute all over the United States, as 

well as Canada. Europe, Latin America 

Asia and the Caribbean 

For more information about last delivery, 

call us today or visit our web site 

PHONE: (800) 238-7514 
8` TEIFP* 

FAX: (901) 320-3082 4,%  
www.ptsupply.com e 

CID 

km It 
Reader Service No 175 

Silicon Valley 
Communications' 
advanced products are 
ready to satisfy the relia-
bility and flexibility needs 
of expanding. interactive 
HFC networks. SVC 
manufactures a complete 
family of modular, high 

performance 1310nm and 1550nm 
fiber-optic communications products. 
including forward and return path 
transmitters, receivers. EDFAs and 
user-configurable 1RU/3RU chassis. 

Silicon Valley Communications, Inc. 
3515 Monroe Street 

Santa Clara. California 95051 • USA 
Tel 408.247.3800 • Fax 408.247.8689 
www.svci.com • email: sales@svci.com 

Peace, Servos No 179 

Trilithic. Inc. If your cable system serves 

10.000 or more subscribers, the time has 

come toact on EAS compliance. Trilithic 

makes it easy with a free video describ-

ing EAS compliance step-bu-step You'll 

find the answers you need to create an 

effective EAS compiance strategy that 

deals with IF substitution, crawls/all-chan-

nel messaging, video substitution, and 

control of remote hub sites. 

Call today for a sneak preview 

of things to come. 

800-344-2414. 

fax: 317-895-3613, 

web: http://www.trilithic.com 

FREE 
EAS 
Compliance 
Video 

Reader Service No 183 

Radiant Communications 
introduces the Series VC-500, a 
high quality video codee that 
interfaces with standard analog 
video/audio signals and converts 
them to digital signals, whichcan 
be transmitted if used with 
Radiant's Ethernet Systems and 
can be sent up to 100km over 
singlemode fiber to any PC on the 
network. The VC-500 also can be 
used over (SON lines. 

Radiant Communications it 

PHONE: (800) WOW - FIBR 
FAX: (908) 757 - 8666 
WWW.radcom.com 

Reader Service No 176 

Stanford Telecom supplies 
modulator and demodulator 
products for subscriber and 
headend interactive HFC 
equipment. We provide a full 
function modulator/ demod-
ulator on a single ASIC chip 
for subscriber modems, and 
burst demodulator assem-
blies for reception of 
upstream signals at the 
headend. 

www.stanfordtelecom.com 

STANFORD 

•1-ader See., ce No 18u 

Videotek introduces the 
BTSC-100 Aural TV Stereo 
Demodulator for high-quality BTSC 
and SAP demodulation. This new 
compact TV Stereo demodulator 
packs high performance in a small 
package. 
Small. powerful, and priced right 
for CATV applications, the unit can 
be used in headends or other 
distribution locations where the 
aural information is available - in 
4.5 MHZ or composite formats - 
and wherever there is a need for 
local baseband audio insertions. 

Phone: (610)327-2292 
Fax: (610)327-9295 
www.videotek.com 

VIDEOTEK 
A Zero Defects Company 

Header Service No 184 
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Product and Data Showcase 
Wavetek's new Pathrrak". Performance 
Monitoring System is the first return path 
monitoring system devoted to monitoring 
and analyzing multiple return paths in 
today's advanced HFC networks. The 
PathTrak system is designed to improve 
the availability and quality of return 
troubleshooting and fault location time - 
PathTrak automatically isolates problems 
to a single return path. The new PathTrak 
also stores historical performance records 
to aid in characterizing return path 
performance and trend analysis. 

Contact Information: 
(317) 788-9351 
800-62-5515 
www.wavetek.com 

Reader ServIce No 185 

Break the Bank 

 (Not your Budget] 
o Want to generate solid sales leads 

while staying within your budget? 

P/ulaps mailing lists Jie the 
duo, d..otAle solution! 

With ovei 30 different high-tech lists hom which to 
choose. Phillips will maximize your profits while 
minimizing your costs, 

Access the indusuys most influential 
decision-makers... 

Call Susan lncarnato today al 0011340.7788. ext. 
2026 of tax 13011738.7581 to find out why Phillips 
is you, affordable mailing list solution! 

Phrlhps Rumness lts1 Saks 
Your Onect Response Solunon' 

TODAY'S TECHNOLOGY 
DOESN'T MEAN A THING / \WHEN YOU'RE NOT 

CONNECTED 

White Sandi can provide you with high quality UTP level 5 twisted pair 

modem cables, assembled with Quabbin, CommScope, and AMP Products. 

We do not use hand tools in our manufacturing process and each cable is 

individually tested. Guaranteeing you a premium quality product. 

WE CAN CONNECT YOU 

CALL 1-800-JUMPERS FOR QUOTES 

Ti 
White .S7an CIJ 

"Since 1978" 

"We've got connections" 

ENGINEERING 

21615 N. 27TH AVENUE - PHOENIX, AZ 85027 

CUSTOMER 
E RN/ 11 11E 

At Communications Technology, 
The Customer is Always #1 
> Subscriptions 
> Additional Products 
> Back Issues 
> Address Changes 
> Comments orir uests 
> Bulk Orders 

4, 
Phillips Business Information, Inc. 

&imps' Client Services 

1201 Seven Locks Road, Suite 300 

Pot ac, NM 20854 

Tel: (8001 777-5006 or 1301) 424-3338 

Fax: (301) 309-3847 

E-niai I: clientser. ives.phit,i' 

7 • 

FAX US  YOUR 
C «Mai:9 TODAY! 

Your opinions and feedback are important to us. 

Name_ 

Date 

Company   

Title   

Phone   

Fax   

FAX COMMENTS BACK TO 
301 340-7136. THANK YOU! 
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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. 

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

Name 

Address 

Phone I 1 FAX ( ) 

SETE  
L  

The Society of Cable Telecommunications Engineers 
"Training, Certification, Standards" 

Mail to: 
SCTE 
140 Philips Rd., Exton, l'A 19341-1318 
OR FAX TO: (610) 363-5898 
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0. In the next 12 months, what cable 
equipment do you plan to buy? 

37 knpCberS 
38. __, Antennas 
39. __ CAN Passive Equçment netting 

Coaxial Cable 
40. _ Cattle Tools 
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E. What is your annual cable 
equipment expenditure? 

59 t,$SJCctu 
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66° S 1 5100001 to S250000. 

In the next 12 months, what 
fiber-optic equipment do you 
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• Fiber-Opbc Connectors 
64. _  Feer-Opho CcuPlesesPircers 
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equipment expenditure? 

Lip to S50.0O3 
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tait &111111111•1111111Nd equipment 
de Du Outs bey? 

7754 ._Amid Test Eguaxnent 
Cable Fail Loretta 

76 -  %sr Optics Test &ewers 
Leakage Delecoon 

78 OTDRs 
79 Signal Level Meters 
80 _  Speceum Analyzers 
81 _ Status Moneanng 
92 _ System Bench Sweep 
83 _ TDRs 

L rot le yew atenal cable test 
sad 4 equipment 
szpialltare? 

84  unto S50.000 
85 $50.001 to S100.000 
86 _ $100.001 to 6250.000 
87 over 5250 000 

J. In the fleet 12 months, what cable_ 
services do you plan to buy? 

as Coneaceng Servees (Conseuctron, 

68 instation) 
RepairServos 

• Tecienal SONO» Err; Desqn 

IL MI is yeur annual cable 
antes expenditure? 

91. _ (plc 550 •30U 
92. 550.001105100.000 

_ $152,931 K.5150.000 
94. eier 5250.000 

L. bayou plan te rebuild/ upgrade 
peer system, in: 

95 1 yea, 
96 ,, mat •-• 

M. How many miles of plant 
are you upgradingirebulldIng? 

• .e to 10 me, 
11.30 miles 

99 _ 31 rules or more 

To request product 

information via Internet. 

send e-mail to 

berkcomp3 aol.com 

subject: Communications 

Technology 10,98 

Return this card for Free Information • Free Subscription 

Mail or Fax today 

fSSI.ve ano ere require by US Postal Senou, 

Circle Numbers for Free Information 
1 
2 
3 
4 
5 
6 
7 
e 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 

27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 

53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 
71 
72 
73 
74 
75 
76 
77 
78 

79 
80 
81 
82 
83 
84 
85 
86 
87 
88 
89 
90 
91 
92 
93 
94 
95 
96 
97 
98 
99 
100 
101 
102 
103 
104 

105 
106 
107 
108 
109 
110 
111 
112 
113 
114 
115 
116 
117 
118 
119 
120 
121 
122 
123 
124 
125 
126 
127 
128 
129 
130 

131 
132 
133 
134 
135 
136 
137 
138 
139 
140 
141 
142 
143 
144 
145 
146 
147 
148 
149 
150 
151 
152 
153 
154 
155 
156 

157 
158 
159 
160 
161 
162 
163 
164 
165 
166 
167 
168 
169 
170 
171 
172 
173 
174 
175 
176 
177 
178 
179 
180 
181 
182 

183 
184 
185 
186 
187 
188 
189 
190 
191 
192 
193 
194 
195 
196 
197 
198 
199 
200 
201 
202 
203 
204 
205 
206 
207 
208 

209 
210 
211 
212 
213 
214 
125 
216 
217 
218 
219 
220 
221 
222 
223 
224 
225 
226 
227 
228 
229 
230 
231 
232 
233 
234 

235 
236 
237 
238 
239 
240 
241 
242 
243 
244 
245 
246 
247 
248 
249 
250 
251 
252 
253 
254 
255 
256 
257 
258 
259 
260 

261 
262 
263 
264 
265 
266 
267 
268 
269 
270 
271 
272 
273 
274 
275 
276 
277 
278 
279 
280 
281 
282 
283 
284 
285 
286 

287 
288 
289 
290 
291 
292 
293 
294 
295 
296 
927 
298 
299 
300 
301 
302 
303 
304 
305 
306 
307 
308 
309 
310 
311 
312 

A. Are you a member of the SCIE 
(Society of Cable 
Telecommunications Engineers)? 

B. Please check the category that 
best describes your firm's printally 
business (check only 1): 

Cable TV Systems Operations 
03 independent Cable N Syst 
00 MS0 dwo or more Cade 

TV Systems) 
es. Cabe TV Contractor 

Cattle 7V Program Network 
CP. SMATV or D8S Operator 
09. MMDS STV or LPTV Operator 

Microwave 
10. Telecommunicancos Caner 
11. Electric utility 
12. Sete Manufacturer 
13, Satellite Distnoutor Dealer 
14. __ Fiber Opte Manufacturer 
15. Data Network 
16. Corirneraa N Broarcaster 
17. _  CablelV Cornponent Manufacturer 
18. Cable TV Investor 
19. Frame Institution Broker Cnsutan  
20. Law Finns a Gov t Agenoes 
21. __ Program Producer or Rot,» 

Syndicators 
12 Advernsng Agences 
23. _ Eclucabanal N Stations. Schoe and 

Lemnes 
24. Ode (pease spentyl 

C. Please check the category that 
best describes your PO title: 
Technical/Engineering 
25 Yee Presideri 
26. Neer 
27. _  Manager 
211. _ Engineer 
29. _ Tedrioan 
30 Installer 

31 Corporate Management (Diemen. 
Owners. Presidents Peelers. 
ExecuoveSeno \ice Presidents and 
Treasurers) 

32 . Management Wee Presidents. General 
Managers. Systems Managers & Direciors) 

33. Programming (Vice Presents & 
Directors and Managers id Producers) 

34. Sales (Vice Presidents, Drakes (1 
Managers and Sales Representatives) 

35 Marseeng Stun Pres,orms. Doctors tu 
Managers and Sales Representatnesi 

• Other (Company Copes & CRhe Orties 
8 Non-Treed Personae& please speced 

I. la tba rut 12 months, what cable 
11111111411111111t do you plan to buy? 

37. _ Amperes 
36. _ Antennas 
39. _ CAN Passive Eguçment rekoding 

Coaxal Cable 
40. _ Cable TODiS 
41. CAL/Software. Mapping 
42. __ Camerae insencrvCharater 

Generator 
43 CompressionDiartal Ewa. 
44. --- Camisole. Equipment 
4S _ Coreclors,Spktters 
46. Fleet Management 
47. _ Headend Equipment 
48. Transmission/Switching Equipment 
49. __ Networking Ectwrnent 
bo. VaiesPedestals 
51. ... MMDS Transmeson Equipment 
52 Microwave &dement 
53 Recaves and Modulators 
54 . Cable Moderns 
55. _ Subsonber Addressable Secunty 

EquopmentComenersFlemotes 
56. TetephonePCS Equipment 
57. _ POW& SUpÇéS (Beane. etc 
58 Video Servers 

E. What is your annual cable 
equipment expenditure? 

59 up to S50.000 
60 $50001 to 5100.000 
bi 3,10001 to 5250.005. 

F. In the next 12 months, what 
fiber-optic equipment do you 
plan to buy? 

62 
63 _ 
64 
65 _ 
66 
67 _ 
68 _ 
69 
70 

Frber-Opec Amides 
Fiber-Opec Connectors 
Fber-OpbeCouplerepleers 
Fber-Opec Spacers 
Fter-Oltic Tramline/Receiver 
Fber-Opbc Patchcordegtak 
Fter-OPno Components 
Feer-OP4c Cable 
Fber-Optic Closures & Cabeets 

S. allist le yaw saard Ilbsr-eptle 
egelpumat supeadltrre 

71 up lo S50.000 
72 550.001 to S100.000 

H. In the next 12 months, what cable 
test & measurement equipment 
do you plan to buy? 

74. ___ AUÉ•3 Test Equvnent 
75 Cable Fault Locators 
76. _  Fiber Optics Test Equernent 
77. _ Leakage Decoy, 
78 OTDRs 
79 %not Level Meters 
80.  SpectntnAnatyzers 
81. _ Status Mendcmg 
82 _ System Bench Sweep 
83 TDFts 

I. What is your annual cable test 
and measurement equipment 
expenditure? 

84 tlf IC 

85 $50.001 to SIO0 000 
86 5100.00110 5250 000 
: 87 over S250.000 

1 J. 

88 

89 
90 

la Sanest 12 months, what cable 
menaces de you plea to buy? 

Contractng Servees iConstnebon 
Installation) 
Repair Seneca 
Techncal Services Eng Desgr, 

K. What is your annual cable 
services expenditure? 

91. _ unto $so.000 
92. $suosi io woo» 
sa $um to $250,000 
94. ear 5250.000 

L. De you plan te rebuild/ upgrade 
your system In: 

95. _ 1 year 
96. nue Man 2 years 

M. NM Bari 8111111 ot plant 
are yea lIggradlnerbuilding? 

97.  uplo1Ornies 
96 11-33mies 
99. -  31 mime/ rnore 

To request product 

information via Internet, 

send e-mail to 

berkcomp@aol.com. 

subject. Communications 

Technology io 98 
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P.O. Box 339 Weat 5941TX /6086 

49 

All levels of 
Technical Positions - 
Corporate to Hourly. 

Operators and 
Manufacturers Paid. 

Ca ll or Write. Fees  

VI anted 

..Y•ço*,enced wing tee tle\P e 
Southeast cebedslupeades 

Peat Ccews 
fffier Opte Gee 
Undeyound Cev•Js 

Sees 
thstat\&s 

Fied Eseeecs 

Gee lie, ese. 
Ca" 601) A-51332 
Fax: Ei01) 3714-21911 



Managern-
Technicio 
Sales 
Marketing 
Construct: 

ert•fr,;.i: 

CABLE SEARC 

Professional Search & Placement 
Call or Write 
Wick Kirby 
P.O.Box 2347 
Naperville, IL 60567 

630-369-0126 fax 
wickkirby@aol.com 

FEES PAID 

()( \TAIN 

liber opus 

CONSlItUt 110N CO 

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 the 
enormous growth we have experienced over the past year, we continue looking for dedicated, hard-
working individuals for various projects throughout the U.S. 
With offices located in: 

Dallas, TX 
(817) 465-8822 

Charlotte, NC New England Region 
(704) 708-5124 (800) 233-7350 

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. 

ENGINEERING 
21ST Century Telecom, a full-service (video, voice, data) communications provider in Chicago, has 
immediate openings for RF Network Designers with: 2 years experience in CATV industry; an under-
standing of RF and fiber optics; ability to interpret design maps, schematics, engineering and utility 
plans, and architectural drawings; use of standard and metric scales, use of computer-related design and 
drafting programs and elements (AutoCad, Signal, Load Data); proficiency with distortion calculations 
and Word and Excel ATTN: Marty Burris (312) 470-2100 or FAX (312) 470-2130. EOF 

IMMEDIATE OPENINGS!! 
Florida/New England States 
Project Managers imir. 
xIachine Operators " Laborers 

splicers—Coax-fiber " I.inemen 

sub Contractors 

Long term employment - top wages paid - weekly 
pay - Equal Opportunity Employer 

CALL DICK EARLY, JR - 
@978-374-8033, FAX 978-374-1876 

or 
DOUG DEGARMO 
@954-984-8077 

mungp.--num., 
For 

‘GLASSIFIED 
ADVERTISING 

It- SALES ENGINEER WANTED 
o 

0 Fiberoptic manufacturer looking for technically 
qualified person for Sales Engineer Position. 
No sales experience necessary must have 

CATV background in a technical capacity. Send resume to: 
Radiant Communications Corporation 
P.O. Box 867 
South Plainfield. NJ 07080 
Attn: Sales Engineer Position 

CABLE CONSTRUCTORS, INC. 
COMPLETE TURNKEY CONSTRUCTION 1-800-338-9299 

• Coaxial and Fiber 
• Mapping and Design 
• Member SCTE 
• Splicing and Activation 
• Fusion Splicing 
• Aerial, Underground & 
Fiber Construction 

• Material Supply 
• Emergency Fiber Restoration 
• System Sweep 
• Proof of Performance 
• Turnkey Headend 
• Complete Turnkey Project 
Management 

quality service performed on a timely basis 

E-MAIL cci@cableconstructors.com • http://www.cableconstructors.com 

1-800-Jumpers 

CUSTOM MADE CABLE ASSEMBLIES 
INCLUDING: 

F to F, N to N, BNC, RCA, F-81 

Gilbert 
PPC 
LAC 
Off Shore 

RG-56 
RG-59 
AG-il 
RG-213 
RG-214 

Comm/Scope 
Belden 
Times 

Quabbin 

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 

• System Audits 
• Direct Sales 
• Drop Replacements 
• MDU Postwire and Prewire 

(860) 953-3770 
(860) 546-1055 

1 (800) 466-8168 
Fax (860) 953-3772 

• Installs 
• C.L.I. 
• As-Builts 
• Underground 

Contact: Ed Reynolds 
80 Vanderbilt Ave. • West Hartford, CT 06110 
110 Goodwin Rd. • Cantervury. CT 06331 
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-4 - CARRIER 
GENERATOR 
MeC). E L 5 1 1 2 - 

RF PILOT CARRIERS 

• Ideal for return & forward alignment 
• Customer selected freq. 5 MHz to 1 GHz 
• Up to 56 dBmV output 
• Spectral purity > 60 dBc 
• DC Field Portable or AC Rack Mount 
• Configurations of 1,2,4 or 8 carriers 

Tel: 317-782-4331 Fax: 317-786-9665 
ht1p: www.appliedin.com 

Toll Free in USA (800) 244-2976 

APPLIED INSTRUMENTS, INC. 

RETIJFIN ALIGNMENT 

"Way— 

Carrier Generators • Signal Level Meters • RF Switches 
Spectrum Analyzers • Return Alignment Systems 

FREE 44pg Catalog 8 80 Audio Video Audi., 
IVIR SU, f o L.19.21.9.13_,W 

no. 

r aleisamul ‘. 

• - e 
Vétleo Aurho Amp. 

OOPA619 LABS INC 1213) 934-3566 
1033 N Sycamore Av LOS ANGELES CA. 90038 

 rhttp://www.opamplabs.com, 

Broadband Network 
Engineering Software 

for 32-bit Windows® (9x/NT) 

Cable Tools Fully enhanced, true Windows-compliant graphical interface 
Highest-performance for heavy production requirements 

Affordable signal power, distortion analysis for Techs 
Free Internet updates and toll-free phone support 

All-indusive packages starting from just $800 

Download a FREE 
90-Day Evaluation 
or call for a free CD 

www.cabletools.com 

1-800-465-5652 • 1-877-4CTOOLS 
(609) 346-2778 fax (609) 782-0841 

See us at the 
Eastern Show 
Booth #1030 

Advertise lrconunicrens frchnolopill 

ammo. CAD Charles Wright 
(815) 698-2564 

I IMb DRAFTING At. 116 & 1-57, Central Plaza 
SERVICES,INC. Ashkum, IL 60911 

• Base Mapping 
• Strand Mapping 
• Digitizing Services 

• 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. 

YOU CAN'T BEAT THIS OFFER! 

Buy Scientific-Atlanta's 9660 Receiver and 6340 V/M/S 
Modulator for the low price of $2249, and get a 6380A 
BTSC Stereo Encoder for ONLY $979! In stock...immediate 
delivery. Product reliability and performance guaranteed. 

PEREGRINE COMMUNICATIONS I"9"I 

Distribution Division • Golden, CO 
1-800-359-9660 • www.perecom.com 

Scientific 
Atlanta 

PDI SURPLUS EQUIPMENT 

We Buy, Sell and Trade! New or Refurbished 

• Trunk Amps 
• Line Extenders 
II Taps 

• Converters 
II Test Equipment 
• and much more!!! 

All equipment is refurbished and tested in 
PDI's state of the art test facility. 

1 year warranty on all surplus equipment!! 

1-800-242-1606 (561) 998-0600 FAX: (561)998-0608 

http://www.pdi-eft.com E-Mail JonP131@aol.com 
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HFRMANJ JOHNSTON 
4• 

\ \l 10 \ \ In () H I 

Emergency Alert 

Systems By 

MEA/ONiCS 
TO MEET THE FCC MANDATE or 
For local franchise requirements 
Complete Audio and Video or 
Audio 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 

Bought too much material for a job? 
Order Cancelled? Stuck with short length reels? 

Turn That Excess 
Inventory Into 

Extra Cash Today! 

We are always offering you the highest prices 
for all your surplus wire and cable. 

Fax or mail us your inventory' 

ALWAYS BUYING • ALWAYS SELLING 
We guarantee that all stock material 
is priced lower than the factory and is 
always new and unused. Remember 

LIVE WE to call Live Wire with all your wire and 
& CABLE cable needs, because in this very 

competitive marketplace, a call to Live 
Wire could make the difference between writing an 
order and losing one. Selling exclusively through 
distribution. All materials subject to prior sale. 

1-888-897-6008 
847-577 LIVE • FAX 847-577-5485 

(5483) 
E-Mail: LIVEWIRECS@AOLCOM 

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 

KEEP YOUR REBUILD ON TRACK IN 1999.... 

START PLANNING YOUR POWER SUPPLIES NOW! 
Higimahle for siallalleg neallMerade. Marance illh  

Lafayette Teleconstructors oft. itif 363 7165 • lax 760 

WE BUY SCRAP caw CABLE 

MIDWEST 
CABLE SERVICES 
800-852-6276 

10 YRS OF NATIONWIDE SERVICE 
PO Box 96 Argos, IN 46501 

rndustry 
Service 
Since 
1966 

MK -

RocKY MOUNTAIN 
JUMPER CABLES 
P.O. Box 9707 • Helena, MT. 59604 

Custom Made 
Jumper Assemblies 

All Brands Fittings/Cable 
• RG - 59 
• RG - 56 
• RG 11 
• Other 

• F Male 
• F Female 
• BNC 
• PL 

 —11 

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 

FIBERDYNE LABS, INC. 127 Business Park Drive 

Frankfort, New York 13340 • (315) 895-8470 • Fax: (315) 895-8436 

Finer Optic 
products & 
services 

Intl Distributors Wanted!!!1 

www.fiberdyne.com 

I 

PTL Test Equipment, Inc. 
100's of Items in Stock! 

• Quality Pre owned, Current Models 
• Guaranteed to meet OEM Specifications 
• Volumn Discounts Available 
• HP, Tektronix, Wavetek, Trilithic, Calan, ect. 

✓ Signal Level Meters 
✓ Video Testing 

✓ Network Analyzers 

✓ TDR's 

✓ Bench Sweeps 

V Spectrum Analyzers 

✓ Leakage Detectors 

✓ Sweep Systems 
✓ Return Alignment 

✓ Fiber Optics 

E mail: pfite@aol.com 
Phone: (561) 747-3647 Fax: (561) 575-4635 

BUY-SELL-LEASE-TRADE 
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8600 replotemeni case 
to. Scen,f8 bulb 8600 rrod..., 

Remote Controls, Top Cases & More 
all makes and models in stock now — same-day shipping 

CFT 2000 
remote 

complete line of compatible remotes for: 
Pioneer, SA, Tocom, Hamlin, Panasonic, Jerrold, Zenith 

"look-alike" models and original designs coroilable 

Custom Design & Manufacturing 
• power supplies 
• front panel I/O controller 
• custom set-top applications 
• remote control design and code 

8580 6-button case 
for Soen618 Motu 8580 .0deh 

PAN 170 
remote 
emote 
PV.197« 

UK exams 

nvn Lon quantity discounts 
TECHNOLOGIES, INC. call for free samples 

800-881-7857 
call 8am - 5pm PT M-F 

New Construction • Installs • Balancing • Splicing 

Cable Construction, Inc. 
Performance Built Our Company 

Specializing In Rebuilds and 
Fiber Optic Installation & Splicing 

Harold Bigham 
(850) 932-6869 

P.O Box 903 
Gulf Breeze, FL 32562 

E Au an a gio4 WE BUY 
AND SELL 

UN In QUALITY 
BROADBAND EQUIPMENT INTERNATIONAL CATV 

LINE AMPLIFIERS, TAPS, CONNECTORS 
CONVERTERS - ALL TYPES AND MAKES 

HEADEND EQUIPMENT 

USA • (760) 631-2324 • Fax (760) 631-1184 

easiunaiscecteusa—  Seuticed ecuefiteutey 

ese "OFFERING SOLUTIONS 
FOR ALL YOUR CABLE 

NEEDS" 
WE SELL: 
NEW, REFURBISHED & USED EQUIPMENT 

WE BUY: 
ANY EQUIPMENT, ANY CONDITION 

SERVING THE CABLE INDUSTRY SINCE 1984. 

800-391-1412 or 719-481-1350 
FAX 719-481-1352 • email: info@comser-co.com 

web: www.comser-co.com 

N r NORTH AMERICAN 
CABLE EQUIPMENT, INC. 

Your Source For Commercial And Residentil 
CATV And Satellite Equipment 
Call For Our 176 Page Catalog 

• Belden 
• Blonder Tongue 
• CominScope 
• Gilbert 
• Sadelco 
• Qintar 
• Winegard 
• Chaparral 
• Videonics 
• Nextwave 
• KTI 
• DLS 
• Video Mount Products 
• Microwave Filter Co. 
• Force, Inc. 
• Thomas & Betts 

• Cable•Tronix 
• Pico Macom 
• Holland Electronics 
• Sony Satellite 
• Atlas/Soundolier 
• Champion 
• California Amplifier 
• Grundig 
• Spaun 
• Norsat 
• Tyton 
• Telecrafter 
• Middle Atlantic 
• Newpoint 
• Arrow Fastener Co. 
• West Penn Wire 

PHONE: (800) 688-9282 

FAX: (610) 429-3060 

3 Locations To Serve You NV, TX, PA 

BRIDGEPOINT 

COMMUNICATIONS INC. 

Aerial 
New Build 
Fiber Placement 
Installations 

Underground 
Rebuild 
Upgrade Splicing 
Splicing 

(800) 766-2188 
DALLAS • HOUSTON • PHOENIX • BOSTON • HONOLULU 

BUY • SHI • TRADE • REPAIR • UPGRADE • BUY • SRI. 

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 

SEEMS ADS ON PAGE '-I 

TOP DOLLAR PAID FOR YOUR OBSOLETE INVENTORY! 

WE MANUFACTURE REPLACEMENT PADS, EQUALIZERS AND PLUG-IN'S 

PH: 800.444.2288/310.715.6518 • FAX: 888.4.MAINLINE/310.715.6695 

EMAIL: MAINLINE@WORLDNET.ATT.NET • WEBSITE: WWW.MLE.COM 

BUY e Sal • TRADE • REPAIR • UMIAK • BUY • Sal 
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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.iea.com 
HOME PAGE: http://www.lea.com/-moorst 

We Accept M/C or Visa 

PYRAPA ID 
Is Quality Construction 

Pyramid Industries offers 
Quality Smoothwall. Rib's 
Corrugated. Figure 8.. 
Toneable Duct at competitive 
prices and Immediate delivery. 
Contact your locA distributor 

or call us at: 814-455.7587. 

v,231E-
100 State Street. Suite 200 • Ene. PA 16507 

814 455-7587 • Fax 814, 454-8756 • yam pyramedind corn 

The Choice Is 

For Quaiity Ain;.us • FIS Is The solution. 

' Simplex PatchcordiMtri 

' • —ode ST snit correttes 58 95 

:cr TliffPx 516.95 

lio:rodeSimol&i'atchcords  

3 meter ST-ST S9 35 

5 meter ST-ST $ I I 45 

in meter ST-ST $13 .50 r.......... ' ,1,..s Muksmode SC SePetchcords  

I Mcer SC-SC SI6 70 ' 3 Meter SC-SC S17 50 
5 Meter SC-SC 517 90. 10Meter SCSC SIS 30 

Custom lengths available at same low pricer 
for quantities over 100 cords 

1 800 5000 FIS 
1 8 0 0 5 0 0 0 3 4 7 

Fiber Instrument Sales, Inc. 
161 CLEAR Roan • 091seuayr • NEW VORA 13924 • USA 

TEL 315.736.2206 • FAX 315-736-2285 
Wt PSITE: WWW.FISC lOI a.com • EWAN.: 15(.1301,G.COM 

Communications Technology 
WHERE IT's AT!! 

Call Nicole Bovre at 1-800-325-0156, extension 33 
for your Classified Advertising 

AIROARARREROar....._ 

Supporting Broadband Networks 
Wor-icivteide 

F)71. 
Scientific 
Manta 

• 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 

• R• 91r. 

BUY SELL IREPAIRI RMF 

Free Pickup & Delivery Service Available 

864-574-0155 
Fax 864-574-0383 

sales@dbtronics.com 

http://www.dbtronics.com 

Accepting 
Mastercard 
and VISA 

Illvtplim (Me Ileudend Equipmeill 
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rCALENDAR Planning Ahead 
October 
3: Llano Estacado SCTE Chapter vendor 

show, LISD-TV offices, Lubbock, TX. Third 

Annual Cable-Tec Games will be conduct-

ed. Contact Bob Baker, (505) 763-4411. 

4-7: VidTrans '98, Miami. Fax to (770) 

745-1426. 

5-7: International Engineering Consor-

tium National Communications Forum. 

Chicago. Call (312) 559-4600. 

7: International Engineering Consortium 

IP Telephony ComForum, Chicago. Call 

(312) 559-4600. 

13-15: Mid-America Cable Show Over-

SCTE MEMBERSHIP APPLICATION 
NAME: 

MSO:  

COMPANY: 

ADDRESS:  

 PHONE: 

 FAX:  

 TITLE:  

CITY: STATE: ZIP:   

ON-LINE ADDRESS: HAM RADIO CALL SIGN:   

Affiliation: 0 Cable 0 Telephone 0 Other:  

Job Description: 0 Manager/Administrator 0 Operations 0 Financial 
0 Installer 0 Sales 0 Construction 
0 Engineer D Technician 0 Other:  

Membership Type: D Individual (it $40 D International W S60 D Sustaining Member Co. W $250 
*Applicants from outside the U.S. include an additional $20 Jiff 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 SOI (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 he mailed within 30 days. Dues are billed annually. 

An Individual SCIE 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 SCIE Cable-Tec Expo. 

Type of Card: D MasterCard CI Visa Card#:   

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 

to receive/continue to receive a FREE subscription to n N 
Communications Technology, SCTE's Official Trade Journal. 

Signature 

B. Please check the category that 
best describes your firms pri-
mary business (check only one): 

Cable TV Systems Operations 
combined 

03.0 Independent Cable TV 
Systems 

04.0 MSO (two or more 
Cable TV Systems) 

05.3 Cable TV Contractors 
06.0 Cable TV Program Networks 
07.0 SMATV, DBS Operator 
08.0 MMDS, ST/ or LPTV 

Operations 
9A. C.1 Microwave 
913.0 Telecommunications Carrier 
9C.0 Electric Utility 
9D.C1 Satellite Manufacturer 
9E.L1 Satellite Distributor/Dealer 
9F. Li Fiber-Optic Manufacturer 
10.0 Commercial TV Broadcasters 

Date  
(Stgnature and date required by U.S Postal Service.) 

11.0 Cable TV Component 
Manufacturers 

12.0 Cable TV Investors 
13. Cl 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 
18.0 Other (please specify) 

C. Please check the category that 
best describes your job title: 
(check only one) 

19.'0 Corporate Management 
20. :1 Management 
21.0 Programming 

Technical/Engineering 
22.0 Vice President 
23.0 Director 
24.1] 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. CI Specify 
33.0 Evaluate 
34.0 Approve 
35.0 Not involved 

Nov. 4-5: OSP Expo '98, Cincinnati. 

Fax (847) 639-9542. 

Nov. 17,18: International Engineering 

Consortium Wireless Engineering 

ComForum, Richardson, TX. Call 

(312) 559-4600. 

Dec. 1-4: Western Cable Show, Ana-

heim, CA. Call (510) 429-5300. 

Feb. 24-26: Texas Cable Show '99 

San Antonio. Call (512) 474-2082. 

land Park Convention Center, Overland 

Park, KS. Cable-Tec Games, test equip-

ment demonstrations and other activities 

sponsored by the SCTE Heart of America 

Chapter. BCT/E certification examinations 

to be administered. Contact Dan Mul-

venon, (913) 599-5900. 

15: Ohio Valley SCIE Chapter testing 

session. Installer, BCT/E, service techni-

cian and telephony certification examina-

tions to be administered. Contact Gia 

Phelps, (800) 769-1441. 

Oct. 16-18: Fiber U and Wire U, Las 

Vegas. Call (800) 537-8254. 

19-21: 21st Annual Newport Conference 

on Fiber-Optics Markets Newport, RI. 

Call (800) 343-4035. 

19-22: SCIE Regional Training Seminar 

Minneapolis. Sponsored in cooperation 

with the SCTE North Country Chapter. 

Topic: "Telephony for Technicians" with 

SCTE Director of Regional Training Ralph 

Haimowitz followed by -Data Technology 

for Technicians" with SCTE Vice President 

of Technical Programs Marvin Nelson. Con-

tact SCTE headquarters, (610) 363-6888. 

Oct. 26-28: Eastern Cable Show, Orlan-

do, FL. Call (404) 255-1608. 

26-28: Chattahoochee, Central Florida 

and South Florida SCTE chapters techni-

cal seminar and testing session, Orange 

County Convention Center, Orlando, FL. 

Technical program offered in conjunction 

with the Eastern Show. BCT/E certification 

examinations to be administered. Contact 

Guy Lee, (770) 321-0133. 

27-29: Philips Broadband Networks' 

Mobile Training Center, Richmond, VA. 

Contact Sarah London at (800) 448-

5171, ext. 2273. 

29-30: Communication Design Engineer-

ing Conference, San Jose, CA. Call (415) 

538-3848. ( T 
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HFC Building Blocks For 
Infinite Architectural Possibilities 

Not 

Scientific 
Atlanta 

Prisme Optical Networks from Scientific-Atlanta. The 
industry's most comprehensive optoelectronics platform 
that helps you deploy any HFC architecture. Designed for 
ynir business model and service levels. 

If multimedia is key to your business vision, you need the 
most flexible and cost-effective optoelectronics options. 
And as fiber goes ever deeper, your choices become more 
critical. Looking to offer high-speed Internet access, 
digital video, or full-duplex voice and data? Then launch 
our SDH/SONET compliant Prisma Digital Transport and 
Dense Wave Division Multiplexing solutions. Or, deploy our 
1550 nm-to-node and 1310 nm WDM overlay technologies 
for broadcast and targeted services, and our fiber optic nodes 
for serving area distribution. 

To discuss your architectural needs, call us at 800-433-6222. 
We'll show you how Prisma Optical Networks makes your 
architecture possible. 

www.sciatl.com 

Reader Service Number 99 



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. 

3-Corn 
5400 Bayfront Plaza, MS-2203 
Santa Clara, CA 95052 
(408) 764-5000 
Donna Sellers 
Reader Service 117 

ADC Telecommunications Inc. 
P.O. Box 1101 

Minneapolis, MN 55440-1101 
(800) 366-3891; (612) 938-8080 
Fax: (612) 946-3292 
www.adc.com 

Annette Biederman 
ADC Telecommunications is a leading, 
global supplier of transmission and 

networking systems used to deliver 
voice, data and video services and 

physical connectivity products for 
wireless, fiber-optic, twisted-pair and 
coaxial networks. 
Reeder Simko/39 

Alpha Technologies 
3767 Alpha Way 
Bellingham, WA 98226 
(360) 647-2360; Fax (360) 671-4936 
www.alpha.com 
Baily Shewchuk 

Alpha Technologies is a world lead-
ing manufacturer of application 
specific powering solutions for 

voice, video and data communica-
tion systems. Alpha's products in-
clude: UPSs, line conditioners, 

surge suppressors, batteries, and ac-
cessories. 
IN Suva 03, 151 

Altec Industries Inc. 
210 Inverness Center Parkway, 
Suite 130 
Birmingham, AL 35242 
(205) 991-7733; Fax: (205) 991-7747 
www.Altec.com 
Julie Walden 
Altec Industries Inc. features the Altec 
AP38 Aerial Cable Placer designed to 
place fiber and coaxial cable along 
with the Altec AT235FSB Telescopic 
Aerial Device mounted on a fiber 
splicing body. 
Real« Sinks /70 

AM Communications Inc. 
100 Commerce Blvd. 
Quakertown, PA 18951-2237 

(800) 248-9004; Fax: (215) 538-8779 
wfflv.amcomm.com 
sales@amcomm.com 
Bob Vogel: (215) 538-8700 

AM Communications is a leading sup-
plier of monitoring systems for HFC 
transmission networks. AM's OmniStat 
product offers solutions for virtually 
every brand and kind of network 
equipment 
Reader Service $16. 152 

AML Wireless Systems Inc. 
Saulteaux Crescent 
Winnipeg, MB Ft3J 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 
digital or analogue, in multiple fre-
quency plans and two-way capabilities. 
Reeder Service: 46 

ANTEC Network Technologies 
5720 Peachtree Parkway NW 
Norcross, GA 30092 
(770) 441-0007; Fax: (770) 441-2460 
www.antec.com 
Brad Halverson 

brad.halverson@antec.com 
ANTEC Network Technologies, the 

Atlanta-based manufacturing division 
of ANTEC Corp., designs, manufac-
turers, distributes and markets a wide 
range of active transmission, power-
ing, passives, and interconnection 
products for fiber optic coaxial and 
twisted pair networking, worldwide. 
ANTEC Corp., headquartered in 
Rolling Meadows, Ill., is an interna-
tional communications technology 
company'. 
Reeder Sankt /5/ 

Arcom 
P.O. Box 6729 
Syracuse, NY 13217 
(315) 426-1455; Fax: (315) 422-2963 

sales@arcomlabs.com 
Arcom has been manufacturing high 
quality filters used in cable television 
since 1980. Recent innovations in ad-
dition to some patented return prod-
ucts are Surface Accoustic Wave 
(SAW) negative traps and the new 
SAWDEC passive scrambling system. 
SAWDEC provides a way to secure 
low penetration pay services at an af-
fordable cost. Due to the sharpness of 
the SAW filter, the system provides 
unmatched picture quality and a high 
level of signal security 
Reed« Sink. fil1 

Arrow Fastener Co. 
271 Mayhill St. 
Saddle Brook, NJ 07663 
(201) 843-6900; Fax: (201) 843-3911 
Mel Stevens 
Arrow Fastener Company has an ex-
tensive range of wiring tackers and 
staples for all wiring and cable instal-
lation tasks, including our all steel 

T59 wiring tacker that shoots insulat-
ed staples. 
Reader Service #61 

ASKA Communications Corp. 
3540 NW 56th St., Suite 206 
Fort Lauderdale, FL 33309 
(954) 486-0039; Fax: (954) 486-0202 
www.askacom.com 
Debbie Okamoto 
sales@askacom.com 
ASKA Communication Corp. offers 
full range solutions with a variety of 
connectors, adaptors, splitters, tools 
for broadband drop applications, and 
other accessories. Whatever your 
needs ASKA has the solution. 
Reader Service 151, 52, 154 

Aurora Instruments Inc. 
1777 Blue Bell Parkway W 
Blue Bell, PA 19422 

(800) 510-6318; Fax: (215) 646-6318 
www.aurora-instruments.com 
Michael Bowman (800) 510-6318 
Auroraspleaol.com 
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. 
Reed« Simko f55 

Avantron Technologies Inc. 
8596 Pix IX Blvd. 
Montreal, Quebec HIZ 4G2 
(800) 297-9726; Fax: (514) 725-5637 
www.avantron.com 
Rick Jaworski (317) 574-9557 

info@avantron.com 
Avantron manufactures test equipment 
for the cable TV Industry With innov-
ative low-cost high-quality products 
like the AT200OR Spectrum Analyzer, 
Avantron is making it possible for a 
large number of field technicians to 
have the tools they' need to solve 
today's challenges. 
Reed« Sinks /76 

BARCO 
3240 Town Point Drive 
Kennesaw, GA 30144 
(770) 590-3602; Fax: (770) 590-3610 
www.barco-usa.com 
Dianne Edwards 
BARCO hardware and software im-

proves the quality and reliability of sig-
nal delivery BARCO CATV equipment 
incorporates advanced capabilities to 
remotely monitor and control signal 
distribution system-wide, maximizing 
up-time and subscriber satisfaction. 
Reader Service an 155 

Blonder Tongue laboratories Inc. 
1 Jake Brown Road 
Old Bridge, NJ 08857 

(732) 679-4000; Fax: (732) 679-4353 
www.blondertongue.com 
cpalle@blondenongue.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, Hcadend, Mi-
crowave, Analog & Digital 
Distribution, Fiber Optics, Interdic-
tion, Test Equipment, Residential and 
Specialty Equipment. 
Reed« Sinks #27 

C-COR Electronics Inc. 
60 Decibel Road 
State College, PA 16801 
(814) 238-2461; (800) 233-2267 
Fax: (814) 238-4065 
VVWW.C-COLCOM 
Sally Thiel, Manager, Corporate Com-
munications 
C-COR offers AM fiber optics. RF am-
plifiers, network management systems, 
and more for communication networks 

worldwide. Services include network 
design, training, emergency repair ser-
vice and a 24-hour emergency hotline. 
C-COR is ISO 9001 registered. 
Reed« Service f47, 156 

Cable leakage Technologies 
1200 Executive Drive E #I36 
Richardson, TX 75081 
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(972) 907-8100; Fax: (972) 907-2950 
www.wavetrackercom 
Perry Havens 
phavens@wavetrackencom 
CLT inventors of automated positional 
leakage analysis test tools of software 
for the cable telccomm industry 
Reader Servke 411, 157 

Cheetah Technologies 
2501 63rd Ave. E 
Bradenton, FL 34203 
(941) 756-6000; Fax: (941) 758-3800 
www.cheetahnet.com 
Pamela Girardin (941) 756-6000, 
ext. 1340 
Pamela.girardin@cheetahnet.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. 
Reeder Sir*. 478, 100, 158 

ComPath Inc. 
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 installing over 15,000 
cable modems. Compath also offers ex-
tensive data installation training. 
Reeder Service 038 

DX Communicates 
A Division at Itochu Cable 
Services Inc. 
1143 W Newport Center Drive 
Deerfield Beach, FL 33442 
(888) 293-5856; Fax: (954) 427-9688 
Ken Mosca 
kmosca@ics-dx.com 
Manufacturer of quality headend 
equipment. Products include digital 
satellite receivers, IRDs, agile modula-
tors, satellite receivers, stereo en-
coders, combiners, FM modulators, 
LNBs and accessories. 
Reader Service 11 18, 159 

FONS Corp. 
71 Lyman St. 
Nonhboro, MA 01532 
(800) FONS-995; Fax: (508) 393-3657 
www.fons.com 
Alexandra Kiefer 
akiefer@fons.com 
FONS Corp. offers complete fiber 
optic management systems for data-
com, telecom, and CATV applications. 

Products include enclosures, cable as-
semblies, connectors, attenuators, cou-
plers and adapters. 
Reeder Service fit 

Frontline Communications 
404 W Ironwood Drive 
Salt Lake City, UT 84115 
(801) 464-1600; (800) 231-1349 
Fax: (801) 464-1699 
www.frontlinecom.com 
Bill Robertson 
info@frontlinecom.com 
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! 
Reeder Servke 437, 160 

General Instrument Corp. 
101 Tournament Drive 

Horsham, PA 19044 
(215) 323-1000; Fax: (215) 956-6497 
www.gi.com 

Geoff Roman, Sr. Vice President 
General Instrument is the world leader 
in analog and digital systems that pro-
vide video, audio and high-speed In-
ternet/data services over cable and 
satellite television networks. 
Reader Service #161 

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

(800) 452-4844, ext. HPTV 
Fax: (303) 754-4990 
hp.com/go/catv 
hpcatv@aol.com 
Hewlett-Packard Company offers a 
comprehensive range of test equip-
ment to keep your broadband system 
at peak performance — from manufac-
turing through the headend and into 
plant maintenance. 
Ruder Service I 14, 162 

Holland Electronics Corp. 
4219 Transport St. 

Ventura, CA 93003 
(805) 339-9060; (800) 628-4511 
Fax: (805) 339-9064 
Michael Holland 
For over 10 years Holland Electron-
ics Corp. has been one of the major 
manufacturers and distributors of 
passives, connectors, amplifiers, 
head-end, fiber optic equipment and 
installation accessories. Our focus is 
on quality products for the interna-
tional and domestic markets. 
Reader Service 480, 163 

Hopewell Precision 
19 Ryan Drive 
Hopewell Junction, NY 12533 
(800) 221-2737; Fax: (914) 226-7285 
www.hopewell-precison.com 
Lloyd Albritton 
Hopeprcn@aol.com 
Based in upstate New York's beautiful 
Hudson Valley' region, just 80 miles 
north of New York City, Hopewell Pre-
cision manufactures telecommunica-
tion equipment cabinetry for custom 
applications as well as a broad range of 
standard models and sizes stocked for 
shipment within 3-5 days from receipt 
of a purchase order. Hopewell Preci-
sion has manufactured for many major 
end-user requirements since 1972. 
Reader Strike 415 

iCS Inc. 
1143 W. Newport Center Drive 
Deerfield Beach, FL 33442 
(800) 327-4966; (954) 427-5000 
Fax: (954) 427-0934 
Rod Hicks, Senior Vice President 
iCs Inc. is a leading full-service stock-
ing distributor for General Instrument, 
Scientific-Atlanta, PPC, Joslyn, Dia-
mond, DX and many' more. iCS oper-
ates ten sales offices and nine 
warehouses conveniently located in 
North and South America. iCS pro-
vides repair of converters, materials, 
management and financing. 
Reeder Service 196 

Idea/Onics 
Box 369 
Mayville, ND 58257 
(701) 786-3904; Fax: (701) 786-4294 
Austin G. Kramer 
Manufacturer of RF 6r, IF Emergency 
Alert Systems (EAS) to meet the FCC 
mandate. Manufacturer of the first RF 
comb generator. Sales of complete EAS 
systems starting under $5,000.00 
Reader Service #77 

ISC Datacom Inc. 
1217 Digital Drive #109 
Richardson, TX 75081 
(972) 234-2691; Fax: (972) 234-5480 
fastlane.nct/nisc 
Byron Smith 
isc@fastlanc.net 
RF Modems up to 64 kbps data rates. 
These modems are used for general 
data transfer in school, municipal, 
business, traffic, signal control and 
other data applications where ex-
tremely large files and rapid transfer 
are not commonly required. 
Reeder Servke 0166 

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 distribu-
tor/complete system integrator 
specializing in interdiction, data, inter-
net integration, CATV, load management 
distance learning/substation/distribution 
management. 
Reeder Sunk. NO 

Loser Power Corp. 
12777 High Bluff Drive 
San Diego, CA 92130 
(619) 755-0700; Fax: (619) 259-2761 
wwwlaserpowercom 
Pedram Leilabady 
leilabady@laserpowercom 
Laser Power Corp. designs, manufac-
tures and markets high performance 
laser optics and laser systems for 
telecommunications, military, industri-
al and medical applications. 
Reeder Service 467 

Learning Industries 
15339 Barranca Parkway 
Irvine, CA 92618 
(800) 4-LEAMING; (949) 727-4144 
Fax: (714) 727-3650 
wwwleaming.com 

Laura Klepitch 
lic@leaming.com 
Manufacturer of BTSC Stereo/SAP en-
coders,BTSC Stereo/SAP decoders for re-
broadcasting off-air signals, audio AGC. 
FM modulators/dernodulators/upconver-
tors, CATV/SMATV audio-video modu-
lators. 
Red« Sank, 483 

Main Line Equipment Inc. 
837 Sandhill Ave. 
Carson, CA 90746 
(800) 444-2288; (310) 715 6518 
Fax: (888) 4-mainline; (310) 715-6675 
www.mle.com 
Mark Lipp 
mainline@worldnetattnet 
Buy, sell and distribute, new, excess, and 
refurbished fiber optics, active electron-
ics, converters, and passives. We manu-
facture a complete line of replacement 
pads, equalizers and plug-ins for most 
major manufacturers that meet or ex-
ceed original factory specifications. 
Reeder Service 456, 58 

MHZ MEGA HERTZ 
6940 S. Holly Circle, Suite 200 
Englewood, CO 80112 
(303) 5779-1717; (800) 525-8386 
Fax: (303) 779-1749 
WWW. mega hz . co m 
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TUGS08A@Prodigycom 
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. 
Reeder Service 413, 28, 33, 40, 44, 53, 71, 79, 95, 
98, 167 

MK Battery 
1645 S. Sinclair St. 
Anaheim, CA 92806 
(714) 937-1033; Fax: (714) 937-0818 
%VW%V. m k ba t t ry. base . o rg 
Linda Hoitt 
mkbattery@mindspring.com 
MK Battery distributes the highest 
quality CATV batteries available. With 
a complete line of batteries and a full 
warehouse network. MK lowers your 
shipping and inventory costs with im-
mediate shipment of fresh product. 
Reed« Sinks 1/64 

Monroe Electronics 
100 Hansel Ave. 
P.O. Box 100 
Lyndonville, NY 14098 
(800) 821-6001, (716) 765-2254 
Fax: (716) 765-9330 
monroe-electronics.com 
James Lepsch 
James-lepsche@juno.com 
Manufacturer and distribute headend 
equipment. Switchers, programmable 
timers, cue tone encoders/decoders, 
AN and IF/RF switches, telephone 
couplers, sensing switches, program 
timer software and total systems. 
Reeler Sink, US, 169 

Moore Diversified Products Inc. 
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 Inc. is a 
manufacturer of metal and plastic 
products that store, organize and pro-
tect fiber optic and coaxial cable in 
outside plant construction. 
Reed« Service 1172 

Multilink 
580 Ternes Ave. 
Elyria, OH 44035 
(440) 366-6966; Fax: (440) 366-6802 
www.multilinkinc.com/multilinkinc 
Steve Kaplan 
mulink@ix.netcom.com 
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. 
Reeder Service *101, 170 

Noyes Fiber Systems 
P.O. Box 398 
Laconia, NH 03247 
(603) 528-7780; Fax: (603) 528-2025 
www.noyes-fibercom 
Heather Duke 
heathered@noyes-fibercom 
Noyes Fiber Systems manufactures 
fiber test gear. Products include mini-
OTDR'S, light sources, power meters, 
return loss meters, inspection micro-
scopes, visual fault identifiers, live-
fiber identifiers, talk sets and test kits. 
hider Sereke 1122 

POI-Electronics for 
Telecommunications 
6353 W. Rogers Circle #6 
Boca Raton, FL 33487 
(561) 998-0600; Fax (561) 998-0608 
www.pdi-eft.com 
Johathan Edelman (561) 998-0600 
PDLElectronics@worldnet.att.net 
PDI 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. 
Reeder Service #10, 171 

Peregrine Communications Inc. 
14818 W. 6th Ave., Ste. 16A 
Golden, CO 80401-5086 
(800) 359-9660; Fax: (303) 278-9685 
www.perecom.com 
Erin Thomson (303) 278-9660 
info@perecom.com 
Offering full service systems integra-
tion, including network design, instal-
lation, testing, training, support and 
equipment distribution. Preferred dis-
tributor for Scientific-Atlanta and ADC 
Broadband Communications. Products 
include hcadends, fiber optics. RF am-
plifiers and addressable systems. 
Reeder Service 065, 87, 172 

Performance Power Technologies 
P.O. Box 947 
Roswell, GA 30077 
(770) 475-3192; Fax: (770) 343-8492 
Jud Williams 
Batteries-Standby, Battery Chargers 
Test Equipment, Diagnostic Monitor-
ing Systems, Power Conversion Prod-
ucts, Power Supply Products, Test 
Equipment. Power Supplies for Cable 
and Telecom featuring the "Magnum 
UPS" 90 volt 32 Amp HFC Central-
ized Node Powering System with 
-Smart/Gard- output protection. 
Reed« Service 1126 

Phasecom Inc. 
20400 Stevens Creek Blvd., 7th Floor 
Cupertino, CA 95014 
(408) 777-7799; Fax: (408) 777-7787 
www.speed-demon.com 
Yvonne Avery (408) 777-7784 
yavery@speed-demon.com 
Phascconis mission is to develop and 
market state-of-the-art solutions that 
enable high speed data and voice com-
munications over existing and future 
broadband network infrastructures for 
residential and commercial applications. 
Reed« Senke 049 

Philips Broadband Networks 
64 Perimeter Center E 
Atlanta, GA 30346-6400 
(800) 448-5171; Fax: (770) 821-2700 
www.be.philips.com/pbn 
C. Murray (770) 821-4136 
carroll.murray@knox.pcec.philips.com 
Philips Broadband Networks, known 
for broadband RF and fiber-optic 
transport systems, is also a leader in 
advanced systems used to provide tele-
phony and high-speed data services 
over your HFC video network. The 
company also supports wireless cable 
and digital video communication sys-
tems. Get connected with Philips - 
The Reliable Choice. 
Ruder Service 120, 173 

Pico Macom Inc. 
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 quality 
headend components including satellite 
receivers, agile modulators and demodu-
lators, 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 Service 082 

Power 8. Telephone Supply Co. 
2673 Yale Ave. 
Memphis, TN 38112 
(901) 320-3080; Fax: (901) 320-3082 
www.ptsupplycom 
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. 
Reeler Service 089, 175 

Preformed Line Products 
P.O. Box 91129 
Cleveland, OH 44101 
(440) 461-5200; Fax: (440) 442-8816 
WWW. pre form cd c om 

Michelle Weninger 
Preformed Line Products is a leading 
supplier of high quality cable anchor-
ing and control hardware and systems, 
overhead and underground splice 
cases, and fiber optic splicing and high 
speed cross-connect devices. Serving 
electric power utility, communications 
and CATV customers worldwide. 
Reeder Service *63 

Quality RF Services Inc. 
850 Parkway St. 
Jupiter, FL 33477 
(800) 327-9767; Fax: (561) 744-4618 
Jerry K. Thorne 
Quality RF Services manufactures RF 
amplifiers and equalizers for bandwidth 
upgrades of CATV systems, laser drivers 
and isolation amplifiers for the Headend, 
high-quality amplifiers for the MDU, 
hotel/motel industry and the home. 
CATV repair service is our specialty 
Reeder Service *SO 

Quintech Electronics 
and Communications Inc. 
Airport Office Center 
Route 286 N 
Indiana, PA 15701 
(800) 839-3658; Fax: (412) 349-1412 
quintech@americanteleport.com 
Paula McClure 
QEC is in the business of designing 
and manufacturing hardware which fa-
cilitates the tactical migration from ar-
chaic analog to future digital 
technology. Working within the analog 
of discipline (technology cable, wire-
less, broadcast or a we create products 
that bridge the gaps which continue to 
exist between converging technologies, 
and as vet distinct industry segments. 
Reader Service 030 

Radiant Communications 
5001 Hadley Road 
P.O. Box 867 
South Plainfield, NJ 07080 
(800) 969-3427; Fax: (908) 757-8666 
www.Radcom.com 
Jean Harding (908) 757-7444 
Radiant3@ix.netcom.com 
Manufacturer of fiber optic distance 
learning systems, baseband and broad-
band video/audio/data transmission sys-
tems, and high quality fiber optic 
components such as couplers, attenua-
tors, adaptors, connectors and assemblies. 
ROOM Service 129, 176 

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-
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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. 
Reeder Service 097 

Ripley Co. 
46 Nooks Hill Road 
Cromwell, CT 06416 
(800) 528-8665; Fax: (860) 635-3631 
Ronald Cote 
Ron@ripley-tools.com 
Ripley Company is the leading manu-
facturer of cable preparation tools for 
the CATV and Telecommunications In-
dustries. Our tools have been used by 
contractors and installers to prepare all 
types of cables for more than 30 years 
Reel« Sinks #69 

Riser-Bond Instruments 
5101 N. 57th St. 
Lincoln, NE 68507 
(800) 688-8377; Fax: (402) 466-0967 
www.riserbond.com 
John Ramus (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 am metallic two conductor cable. 
Reader Service 025, 177 

Sadelco Inc. 
75 West Forest Ave. 
Englewood, NJ 07631 
(800) 569-6299; International (201) 
569-3323 
Fax: (201) 569-6285 
www.sadelco.com 
Mr. Leslie Kaplan, VP 
sadelco@aol.com 
Designs and manufacturers signal level 
meters and calibrators. 
Reeder Service 924 

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 supplier of 
broadband communications systems, 
satellite-based video voice and data com-
munications networks and worldwide 
customer service and support. 
Reedit Simko #1, 99, 178 

Siecor Corp. 
489 Siecor Park 
Hickory, NC 28603 
(704) 327-5806; Fax: (704) 327-5993 

Robie Cline 
Siecor, recognized as a telecommunica-
tions technology leader, specializes in 
optical fiber cable, interconnect hard-
ware, termination and splice equip-
ment, test equipment and training. 
Reader Service 031 

Silicon Valley Communications 
931 Benecia Ave. 
Sunnyvale, CA 94086 
(408) 739-8800; Fax: (408) 245-9873 
www.svci.com 
Ed Feghali (408) 245-8800 
sales@svci.com 
Silicon Valley Communications, Inc. 
offers the most comprehensive line of 
optical transmission products includ-
ing 1310 and 1550 nm transmitters, 
high performance optical amplifiers, 
indoor/outdoors receivers, and Net-
work Management System. 
Render Service 043, 179 

SkyConnect 
1172 Century Drive, Suite 200 
Louisville, CO 80027 
(303) 218-9100; Fax: (303) 218-9112 
www.skyconnect.com 
Lindsay Combs (303) 218-9108 
Icombs@skyconnect.com 
SkyConnect meets the demands of 
the growing cable advertising indus-
try by delivering the most complete 
digital advertising insertion solu-
tions available. SkyConnect's prod-
uct line is based on Digital 
Equipment Corp.'s 64-bit Alpha+ 
server. 

Reader Simi. ISO 

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 Service 118 

Sumitomo Electric lightware 
78 Alexander Drive 
PO. Box 13445 
Durham, NC 27709 
(919) 541-8227; Fax: (919) 541-8265 
Fred McDuffee 
War Sink, 1145 

Telecrofter Products 
12687 W. Cedar 
Lakewood, CO 80228 
(800) 257-2448; Fax: (303) 986-1042 
Ronnie Cox and Jim Marzano 

mail@dropsupplies.com 
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. 
Reader Service 15, 7, 9, 182 

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, installa-
tion and repair technicians, including 
TDR's and Coax Tracer Systems. 
Reeder Smite 092 

Times Fiber Communications Inc. 
358 Hall Ave 
Wallingford, CT 06492 
(203) 265-8500; Fax: (203) 265-8749 
www.timesfibercom 
(203) 265-8477 
Rosemary O'Hanlon 
The oldest and one of the largest and 
most technically advanced manufactur-
ers of state-of-the-art coaxial cable, we 
can supply cables that meet the quality, 
durability and consistency you need to 
make your customer's business grow. 
Reader Service 1141 

Toner Cable Equipment Inc. 
969 Horsham Road 
Horsham, PA 19044 
(215) 675-2053; Fax: (215) 675-7543 
www.tonercable.com 
Info@tonercable.com 
Toner Cable Equipment has 26 years 
of RF experience as a single source 
supplier of equipment to the television 
distribution industry providing head-
ends, satellite receivers, meters, modu-
lators, taps, splitters and fiber optics. 
Reeler Surke #74 

Toshiba 
9740 Irvine Blvd. 
Irvine, CA 92618 
(714) 461-4654; Fax: (714) 583-3597 
www.intemettoshiba.com 
Steve Rasmussen (714) 587-6631 
webmaster@toshiba.com 
Toshiba offers MCNS modems and 
MCNS gateway solutions, plant and 
market analysis, system design, instal-
lation and maintenance. Toshiba's sys-
tems arc operating in 6 major markets 
actively servicing over 12,000 cable 
subscribers. 
Reeder Servke d4 

Trilithic Inc. 
9202 E. 33rd St. 
(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 microwave components. 
Reed« Service II, 94, 1113 

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 California 
Amplifier. 70,000 square feet of com-
plete repair facility and warehousing. 
Refurbished headend and line equip-
ment, taps, traps, pin connectors and 
cable. 
bast Simko #19, 93 

Videotek Inc. 
243 Shoemaker Road 
Pottstown, PA 19464 
(800) 800-5719; (610) 327-2292 
Fax: (610) 327-9295 
David C. Hirsch 
dchirsch@videotek.com 
Located in Pottstown, Pennsylvania, 
Videotek Inc., is a leading manufactur-
er of test and measurement equip-
ment, video demodulators, routing 
and production switchers, color cor-
rectors and processors. and related 
equipment for the professional video 
and television broadcast markets. 
Videotek is committed to Zero Defects 
and is ISO-9001 certified. 
Reeder Soreke 4136, 1114 

Viewsonics Inc. 
6454 E. Rogers Circle 
Boca Raton, FL 33487 
(561) 998-9594; Fax: (561) 998-3712 
viewsonics.com 
viewson@ix.netcom.corn 
Cynthia Ackerman 
Designer & manufacturer of more 
than 200 products for the CATV & 
MMDS industries for over 23 years. 
Reader Service #54 

Wavetek 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 measurement 
companies in the world, Wavetek Corp. 
designs, manufactures and markets 
worldwide a broad line of electronic test 
and measurement instruments for the 
cable television, telecommunications, 
wireless communications, radio, video, 
LAN, ATE and metrology markets. As 
the world leader in CATV test. Wavetek 
offers signal level, analysis, leakage and 
home wiring meters, sweep systems, 
headend monitoring, and bench sweep 
equipment. 
body Servke 112, 73, 7S, 183 
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TRAINING 
By the NCTI 

Troubleshooting Hum Modulation, Part 1 
his month's installment begins a series on troubleshooting hum modulation. The ma-

terial is adapted from a lesson in NCTI's Installer Technician Course. © NCTI. 

To intelligently troubleshoot a hum mod-

ulation problem in the customer drop, it 
is necessary to understand what hum 
modulation is, what it looks and sounds 
like, and what causes it. It also is neces-
sary to know what test equipment to use 
to measure its severity and how to sys-
tematically isolate its cause. 

Recognizing hum modulation 
Hum is the amplitude modulation of 

broadband video and audio carriers by 60 
Hz or 120 Hz AC voltage. It may be visu-
ally identified by either one (60 Hz) or 
two (120 Hz) horizontal bars (hum bars) 
as show in Figures 1 and 2 respectively. 
The degree of lightness, darkness, and 

width of the hum bar varies with the per-
centage of modulation. 
A high percentage (greater than 5%) of 

hum produces a distinct white or black, 
wide hum bar (Figure 2), while a low per-
centage (2% to 5%) of hum produces a 
weak or faint, white or black, narrow 
hum bar (Figure 3). 
Hum bars introduced after the headend 

are always over the picture and are not a 

part of the picture. They may be station-
ary or slowly moving from the bottom of 

the screen to the top. Moving bars are the 

most common. 
In severe cases, there may be horizontal 

pulling in the TV picture and hum bars, 
and vertical rolling of the picture as the 
hum bar moves to the top of the screen 
and overrides the vertical sync pulse. 

Quite often, if hum is visible in the pic-
ture, it may also be audible in the sound. 
The loudness of the hum tone may or 
may not vary as the volume control on 
the TV set or remote control is adjusted. 
Hum can be frequency-dependent and 

more visible on some channels. 

Always make hum measurements on an 
unmodulated video carrier. Hum cannot 
be accurately detected by a signal level 
meter when measuring a channel with a 
modulated video carrier, because the hum 
modulation is obscured by the video car-
rier modulation. 
Some signal level meters (SLMs) can 

read hum on an audio carrier, because the 
audio carrier is frequency modulated. 
Thus, this modulation does not obscure 
the presence of hum. 
An SLM indicates hum as a percentage. 

Hum modulation is the ratio of the peak-
to-peak voltage level of the low frequency 
(60 Hz or 120 Hz) AC interfering signal 
to the peak voltage level of the unmodu-
lated RF video carrier. 
The percentage of hum is calculated by 

dividing the peak-to-peak interfering AC 
voltage by the peak unmodulated RF 
video carrier voltage and multiplying that 
resultant by 100. 

For example, a 0.2 mV peak-to-peak 
120 Hz low frequency interfering AC sig-
nal can cause a 10% hum on a 2 mV peak 
unmodulated RF video carrier level as 
show in the following equation: 

0.2 mV peak-to-peak AC voltage 

2 mV peak unmodulated video carrier voltage 
= 10', hum modulation 

An SLM hum reading of less than 2% 
usually is acceptable. Hum greater than 
2% can cause noticeable interference on 
the TV picture, depending on the TV set. 

The next installment will identify the 

possible causes of hum modulation and 
begin a series on procedures for systemati-
cally isolating various specific causes of 

visible hum bars. 

60 Hz hum bar 

Figure 2 
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120 Hz wide, black hum bars 

120 Hz narrow, white hum bars 

The Colorado-based NCTI is the 
largest independent provider of broad-
band communications training in the 
world. NCTI is located at 801 W. Mineral 
Drive, Littleton, CO 80120. For more in-

formation on this or any other of its train-
ing materials, contact the NCTI at (303) 

797-9393. CT 
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SCTE 

EMERGING7CHNOLOGIES 

99 
The 

Society 
of 

Cable 
Telecommunications 

Engineers 

1999 CONFERENCE ON 
EMERGING TECHNOLOGIES 

JANUARY 19-21, 1999 

Wyndham Anatole Hotel 

Dallas, Texas 

Topics presented: 
• Packet Proliferation: Shifting to the New Cable Environment 
• Interactive Services: Mapping the "Whole Broadband House" Approach 
• Don't Fail Me Now: Critical Network Reliability Options in a Two-Way World 
• It's Not Just Broadcast Video Anymore 
• Competing Platform/Alternative Delivery Outlook 

For more information, please contact 
SCTE's Emerging Technologies 
Hotline at (610) 363-3822 
or our faxline at (610) 363-5834. 
Website: http://www.scte.org 

CTE-1 



CHAIRMAN'S 
By Hugh McCurley 

SCTE: "E" Is for Education 

ou may recall that in August's "Chairman's Message" I discussed the Society's participa-

tion in an industrywide initiative called "(able technology Week." The project was 

scheduled to occur in late September or early October to promote and demonstrate the benefits 

of broadband technology to the global marketplace 

If you're wondering why you haven't seen 
or heard anything about it lately, it's only 
because the program has been postponed 
until Spring 1999. But while the event it-
self is several months away, its focus on 
education is something that all of us can 
work on today. 

Education, all the time 
The concept of utilizing our industry's 

resources to promote the pursuit of 
knowledge is not at all new to the Society 
of Cable Telecommunications Engineers. 
SCTE has been dedicated to the technical 
training and further education of its mem-
bers for many years, and we continue to 
offer a variety of programs and services for 
the industry's educational development 
and benefit. 

Especially over the past year, the Society 
has done a great deal to develop outreach 
programs that promote higher learning, 
both as a tool to enhance careers within 
cable telecommunications and as a way to 
build greater public awareness of what our 
industry is about. 
One such program is our Technical 

Training seminar series. These educational 
workshops provide attendees with the lat-
est information on new services and tech-
nologies in a two- or three-day format at a 
location that's probably close to your area. 

Next year alone, we are offering more 
than 30 regional seminars on a variety of 
topics, for a variety of audiences. From 
"Data Technology for Technicians" to 
"Train the Trainer," every working profes-
sional in this industry, whether engineer 
or administrative assistant, can benefit 
from these seminars. 

Continuing education 
In today's competitive marketplace, the 

more you build upon your knowledge 
base, the more effective your job perfor-
mance will be, whatever your title or re-
sponsibility. But building that knowledge 
base requires a lot of time, resources and 
dedication to the learning process. The 
value of our regional seminars as training 
tools lies in the fact that they help stu-
dents acquire a working knowledge of the 
information many jobs require without 
the time commitment of a more formal 
education. 

Outside partnerships 
Several educational organizations have 

recognized the significance of our training 
in its flexibility and cost-effectiveness and 
have incorporated our programs into their 
own curricula. 

Building relationships with nonin-
dustry institutions has, until now, been 
somewhat overlooked in our industry. 
In fact, research indicates that many 
operators and colleges are unaware of 
the advantages that administrators, 
cable systems and students can enjoy 
from such partnerships. 
SCTE is taking steps to bring these 

types of coalitions to the forefront of oper-
ators' minds as we head into a new 
telecommunications era by exploring non-
traditional delivery avenues through pub-
lic schools, post-secondary institutions, 
Job Corps and Urban Leagues. 

One example of this type of partnership 
exists with the Long Beach, CA, Job 
Corps, which soon will incorporate the 
SCTE Installer Certification program into 

its curriculum as a way of helping young 
people get back on their feet. 
On the other side of the country, in 

New Jersey, an organization called Nation-
al Cable TV Construction is developing a 
local job placement program that also is 
based on our installer training. This orga-
nization, in conjunction with the Urban 
League and arca churches, will help un-
employed individuals re-enter the job 
market with a competitive edge. 
Two of our local chapters already 

work with school systems in their areas 
to aid in the dissemination of technical 
information. The SCTE North Country 
and Wheat State chapters have both 
taken advantage of the distance learning 
facilities available through their local 
colleges, and both have contributed sub-
stantially to building public awareness of 
the Society and the many services our 
industry can provide. 

While this type of relationship may 
look good on paper, your cable system 
still might be unsure how to approach its 
local college or university. That's why 
SCTE developed "Campus Communica-
tions Networks: A Potential Land of Op-
portunity," which explores the economic 
and educational benefits of collaboration 
among local cable systems and some 
1,000 college communities nationwide. 
This 40-minute videotape illustrates some 
of the many opportunities that already 
exist in your own backyard. 

So, although 1 look forward to partici-
pating with the National Cable Television 
Association in "Cable Technology Week" 
early next year, I encourage all of you to 
begin learning, and teaching, today. T 

Hugh McCai ley is chairman of the Society of 
Cable Telecommunications Engineers board 
of directors. He can be reached via e-mail at 
hugh.mccarley@cox.com. 
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EVERY 

MISSTEP IS 

APPARENT 

TO YOUR 

SUBSCRIBERS. 

MANAGE 

THE RISK. 

You know Cheetah Technologies as the leading provider of proven status monitoring systems. Now CheetahNer 

is taking the next step to provide integrated solutions that manage your entire HFC access network from headend 

to home, including cable modems and telephony elements. Whether you are delivering voice, video or data, 

CheetahNet streamlines operations, improves reliability and optimizes customer service. 

WATCH US PERFORM. 

Cheetah Technologies, Inc. 
2501 63rd Avenue East, Bradenton, FL 34203 USA 
941-756-6000 • Fax 941-758-3800 • www.cheetahtech.com 

CHEETAH 
TECHNOLOGIES 
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Mark Your Territory 

*ate 

WjjJv1uLtillnkTM Plastic 
Demarcation Enclosures 

Be the Big Dog in your territory and make your 
presence known. 
With Multilink" Plastic Demarcation 
Enclosures your company name will be 
remembered. Service technicians and 
customers will remember you for quality too. 
These rugged enclosures extend the life of 
traps, splitters and ground blocks; they reduce 
RF leakage while speeding audits and they 
increase installation production by 15%. Plus, 
they're easy to enter and re-enter, yet provide 
added security with a patented dual locking 

system. 
Find out more details and about 
all of your custom options. 
Call your Multilink 
telecommunications specialist 
today! 

Multilink - Plastic Demarcation Enclosures easily accommodate 
custom logos and imprints of all types. Select from mylar stickers, 
silk-screens and even injection-molded engravings. mmrt. 

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 eMultrlink, Inc 1998 
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