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Come See a New World 
of Test Solutions 

... at SCTE Cable-Tec Expo '99! 

• Arrival Night Party, Monday, May 24,1 

• Technical Training Seminar: Network 
Monitoring and Protocal and Data Ar 

• Workshop Session: Forward and Ret 
Maintenance; May 26-27 

• Visit us at Booth #462 and Receive 

- Training Video for Stealth and Stea 

- Leakage and Home Wiring Wall Ch, 

- Return Path Frequency Chart and 
Technology Training Brochure 

The Market Leader 
Just Got Stronger. . 

The merger of Wavetek and Wandel and 
Goltermann has brought together the most 
comprehensive portfolio of communications 
test solutions for the cable industry. We now 
service customers in the areas of tele-
communications, multimedia, wireless and 
enterprise networks. 

WWG is present in over 80 countries through 
manufacturing facilities and direct and 

indirect sales organizations, employing 2600 
people worldwide. For more information, find 
us on the web at: 

www.wavetek.com or www.wg.com 

Cable Networks Division: 
1-317-788-9351 or 800-622-5515 
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1969-1999 

In November 196.5, early industry 
pioneers install cable at the 
Prudential Bache building. 

Built on 
Past Success. 
Upgraded for 

Future Excellence 

www.scte.org 

Happy 30th Bihhday, SCTE! 

1968: Charles Tepfer and William Karnes seek greater recognition for 
cable engineers. 

1969: Seventy-nine people attend SCTE's inaugural meeting at the 
NCTA convention in San Francisco. 

1974: Membership reaches 1,000. 

1983: Cable-Tec Expo premiers in Dallas. 

1984: Communications Technology becomes the SCTE's official 
trade journal. 

1985: Ninety engineers become candidates for BCT/E certification. 

1987: SCTE purchases its first national headquarters building. 

1989: Ron Hranac earns the first BCT/E certificate at the technician level. 
Les Read earns the first certificate at the engineering level. 

1992: SCTE membership tops 10,000. 

1995: scrE changes name from "Cable Television" to "Cable 
Telecommunications." 

1996: ANSI recognizes SCTE as an official standards development 
organization. 

1998: ANSI adopts three SCTE proposals as new national standards: 

• "F" Port Physical Dimensions 

• Coaxial Cable Structural Return Loss 

• "F" Port Return Loss 

The ITU approves the Data-Over-Cable RF Interface 

Specification. 

1999: Membership climbs to 14,500. 

SCIE • 140 Philips Road • Exton, PA 19341-1318 • (610) 363-6888 • Fax: (610) 363-5898 
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Subscriber Modem Chip 
Available Now 

OUR NEW STEL-2176 PROVIDES A simple 
PERFORMANCE-PROVEN solution TO 
COST-EFFECTIVE modem DESIGN 

BLE 

Cable Modem 

LOW COST 

SINGLE 

CONVERSION 

TUNER 

DIRECT IF 

  INPUT 

«ok  

  DIRECT 

RF OUTPUT 

e\.-relsù o\e\ 
*eee' 

MAC 

SECURITY 

ETHERNET I/O 

MICRO-

CONTROLLER 

high Pcriormay( 

Key Features 

• 16/64/256 QAM receiver 
— Under 100ms acquisition time 

— Direct IF input at 36 or 44 MHz 

— ±250 kHz carrier offset 

tolerance 
— Interference rejection 

• QPSK/16 QAM transmitter 

— Direct digital synthesis 

modulator for broadband 

RF transmission (U.S. Patent 

No.5,412,352) 

— Efficient utilization of 

upstream spectrum 

• On-chip 10 bit DAC and ADC 

• Selectable FEC modes for Annex 

A, B, or C 

• On-chip PLL accepts low 

t requency clock 

• Low power consumption 0.35 

micron, 3 volt CMOS technology 

• ompatible with MCNS, DAVIC/ 

DVB, and IEEE 802.14 standards 

Combine our STEL-2176 Digital Modulator/Demodulator ASIC with a simple tuner and a single controller ASIC and you 

have . . . the highest performance, competitively priced, worldwide standards compatible subscriber modem solution 

available today. 

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

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

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

extreme channel impairment conditions. As a companion product, STANIFORD 
the STEL-9257 provides QPSK burst demodulation at the headend. == — — 

Contact us today for complete information on the STEL-2176 

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

Communications. 

=•.• 

180> a I )11, ,• .11c. CA 9-1089 

Tel: (4081- 2(,(,I I I .IX (408)541-9030 

tpg.marketing ,i,•111q.com Internet: www.stelhq.com 
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Finally. A Cable Modem 
That Can Be Self-Installed. 
Anyone can do it. Just ask TCA Cable TV. A full 80 percent 
of their Terayon cable modem installations are self-installed 
by their customers. Anyone can install Terayon's robust 
cable modems. Grandma, the kids, even Dad. 

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

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

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

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

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

Visit us at 

Cable-Tec Booth 705 

www.terayon.com 

• 

TERAYON 
COMMUNICATION SYSTEMS 

TELEPHONE: 888.7.TERAYON OR 408.727.4400 

FAX 408.727.6205 EMAIL:Info. terayon.com 
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A Deal for Everyone? 

EDITOR'S 

By Rex Porter 

he AT&T/TCI merger is complete. Charter acquired Rifkin and Interlink, only to be swal-

lowed up by Allen. Century is now owned by Adelphio. And then Comcast acquired Me-

dia0ne through a S60 billion stock deal. 

Lots of money is changing hands daily. 
Owners are making fortunes. I'm pleased 
that people who were willing to take risks 
when there seemed no future for cable are 
now reaping these rewards. But I worry 
about the future of good technicians and 

engineers in the wake of these deals. 
I hope the new owners will listen to 

their chief technical officers when decid-
ing who stays employed. It's too easy to 
consider dollars only. CTOs know who 
has worked hard in the past. They know 
the value of Society of Cable Telecommu-
nications Engineers Broadband Communi-

cations Technician/Engineer certification 
and Installer certification. 
I have seen engineers and technicians 

work for years in a given system, only to 
see their past performance and dedication 
overlooked when the company merged 

with another. I have seen engineers and 
technicians come into newly acquired 
companies based not on performance or 
skills but because they satisfied some 
obligation from the new owners. 

Technicians and engineers need to pro-
tect their own interests. You never know 
when a merger can threaten your job. The 
new owners won't know your abilities and 
training, so you need to keep your résumé 
current at all times, not just to find a new 
job—it could help save your existing one. 

You must be prepared to present your 
case to the new company, to document 

your story. What is your formal educa-
tion? What training do you have? Are you 
a member of the SCTE? Have you been 
active in your local chapter, perhaps as an 
officer or member of its board of direc-
tors? What certifications do you have? Are 

you a senior member of the Society? Have 
you been involved in activities outside of 
your own system or company? Have you 
spoken or presented papers at industry 
events? What cable jobs have you had? 

In short, be ready to show how valuable 
you are. If your résumé looks slim to you, 
it certainly will look slim to your new 

bosses. Get involved in SCTE programs. 
Speak to groups, and get involved in train-
ing. If you neglect your future, you could 
very well be a target for the falling ax. 

Rex Porter 
Editor-in-Chief 

Reader Service Number S 
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BEFO 

Because we have an answer for all of your 
underground plant requirements. MONARCH 
provides the most complete line of plastic 

pedestals in a variety of sizes, styles, colors 
and materials with fully adjustable hardware 
and your choice of locking mechanisms. 
MONARCH. When you're building 
underground...we've got you covered. 
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Having Standard in the headend gives 
our customers a little extra confidence. 

And no wonder. 

Standard revolutionized the cable television 
receiver in 1982 with the Agile 24M. The Agile 24M 

was a revolution in agile quality and rock-solid 
reliability. Which is why, no doubt, many of those 

first receivers are still in use today: at Standard, we 
put as much emphasis on how lizig 

a product works as how well. 

Since the Agile 24M, we've never stopped 

innovating — and never stopped building in 
rock-solid performance. Today, our 

STRATUM Series modulators pack 
maximum capability in minimum rack space, 

and new products like our DSG2000BD 
digital stereo generator give cable subscribers 

audio like they've never heard before. Plus, we 
back our products with a warranty that has 

some teeth in it — our exclusive seven-year 
Gold Standard Warranty. 

Been bitten before by lesser quality equipment? 
Now you know — Standard is the brand to 

have in the headend. 

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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LETTERS TO THE EDITOR 
e 

Keep up the Good Work 
Rex: 

Hey, ol' man! I just read your Editor's 
Letter in March CT. I don't know what 
prompted it, and 1 suspect it was not 
done for just the hell of it (although 
knowing you, it may have been), but let 
me compliment you on it. 

Again, knowing you, it wasn't a sur-
prise; it reflected the integrity you have 
demonstrated and respect you have 
earned these many years we have been 
friends in this industry. 
And by reflecting your philosophy, 

you may just have reminded some of us 
about ours. You said some things that a 

lot of us live by (or try to, anyway), but 
that we don't always take the time to 
express. 

It's good advice to live by, and I hope 
some of the younger members of this 
telecommunications community take 
the time to read and think about it, as 
should a lot of us veterans. 

Keep reminding us of why we do 
what we do, thanks for saying what you 

said, and keep CT a shining source of 
industry info. 

Par G. Peterson 
ADC Communications 

A Worthy Couse 
Dear Rex: 

My name is Jane Whitley. I am a mem-
ber of the Cardiac Care Center Advisory 
Board at The Children's Hospital in Den-
ver. You may be aware of how fortunate 
we are to have one of the premier pedi-
atric cardiac programs located in Denver. 
Everett Hirsh, of LORAND, recommended 
I write to you regarding our special event. 

Last year on Aug. 31, I chaired the First 
Annual From The Heart Golf Tournament 
and Auction. We are very pleased that the 
proceeds from this tournament netted 
over $40,000 for the Cardiac Care Center. 

The cable TV industry was our target au-
dience for this event. Companies such as 
Cablexpress, Antec and General Instru-
ment stepped up to our cause with Gold 
sponsorships. Scientific-Atlanta and Argus 

Communication Group helped our cause 
with Silver Sponsorships, and 18 other in-
dustry companies supported us at the 
Bronze sponsorship level. Our host for 
this fun evening was Tony Werner, TC1's 
senior vice president of engineering. 

This year we will be holding our Sec-
ond Annual From the Heart Golf Tour-
nament and Auction on Friday, June 11. 
The outing will take place at the Canter-
berry Golf Course in Parker, Colo. Cur-
rently, we are in the process of planning 
this fun-filled event. Our committee 
consists of several industry people, in-
cluding Matt Endsley of Antec, Everett 
Hirsh of LORAND, Jack Joynt of Cable-
Com, and Mike McNeil and Joe Whitley 
of Cablexpress. The proceeds this year 
will be used for a developmental re-

search fund to begin hypoplastic pallia-
tive research. The hypoplastic left heart 
is a congenital heart defect. 

My husband Joe and I experienced the 
heartaches of this terrible defect with our 
daughter Caitlin. She was born on March 
6, 1997, with a hypoplastic left heart. At 
our original diagnosis when I was 7 
months pregnant, we were told by one doc-
tor that when she is born we should take 
her home to let her die. We, however, 

for information: call 800-257-2448. FAX 303-986-1042. or 
e-mail: mail@dropsupplies.com 
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PI:1115 MEGA SPUTTERS. 
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PDI - Electronics For 
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Cable AML 

Solutions 

Cable AML 

Providing 

solutions to all 

your microwave 

system 

needs. 

Contact us today. 

Tel 702.363.5660 

Fax 702.363.2960 

sales@cableaml.com 

www.cableaml.com 

Cable AML, the world leaddr 

in broadband microwave. 

decided to do whatever we could to help 
our daughter, which is how we came to The 
Children's Hospital in Denver. They recom-
mend heart transplants for children born 
with the hypoplastic left heart. They have a 
very high success rate and are the second 
busiest in pediatric heart transplants in the 
country Caitlin waited for three months for 
her new heart. We were able to bring her 
home for 1-1/2 months while she waited. 
She was only the fourth baby with a hy-
poplastic left heart ever to leave the hospital 
and live at home while waiting for a heart 
transplant. Caitlin received her heart on 
June 2, 1997. It was very successful. She re-
turned home on June 10. However, that 
weekend complications developed causing 
her to return to Children's. Caitlin passed 
away on June 16, 1997. 
Though we are truly saddened by the 

loss of our daughter, we are grateful to 
TCH for its procedures that allowed us to 
share in our daughter's life for three 
months. Since then, it has become my 
goal to assist TCH Cardiac Care Center in 
any way I can so it may continue to pro-
vide the best possible care to children 
with heart defects, as well as continuing 
the research programs, especially within 
the transplant and hypoplast areas. 
The cable industry has been extremely 

supportive to us and this cause. We appre-
ciate their support and generosity so 
much. I hope you can help us spread the 
word about this great event. If I can an-
swer any questions you might have, please 
call me at (303) 699-5071. 
Thank you in advance for any help you 

might be able to give us. 

Jane Whitley 

Alphabet Soup 
Mr. Porter: 

I am a new reader of your Communica-
tions Technology magazine. I started read-
ing the articles on voice over Internet 
protocol (VolP), "Cable Makes a Play for 
Voice," on page 50 in the March issue, a 
topic I'm very interested in. But I became 
very frustrated when 1 could not find out 
what "MSO" stood for. 
I hadn't ever encountered the term be-

fore, and I have worked in voice commu-
nications for some time, with experience 
in the U.S. Air Force and now as a con-
tractor to the Air Force. 

I think any profession does extreme dis-
service to itself when it makes any as-
sumptions about its readers. The editors 
of Communications Technology appear to 
assume that all your readers know what 
MSO means. In addition to the article ref-
erenced above, your "Editor's Letter" also 
uses MSO with no explanation. 
I quote from paragraph 6 of your let-

ter: "During the past 50 years, our indus-
try has matured because MSO 
management required operations man-
agers to improve the bottom line by 
adding programming, improving cus-
tomer relations, clustering and many 
other new ideas." Earlier in your letter, 
you expanded the abbreviation for HDTV 
(high definition TV). Why not MSO? 

Please help me to understand the cable 
industry better—expand all abbreviations 
and acronyms you use in your TJ. (Oops, 
that's tech journal.) 

Jon Selken 
Communications Engineer 
System Technology Associates 

Editor's response: Hi, Jon—sorry if we con-
fused our readers. The acronym "MSO" 
stands for multiple system operator, as op-
posed to those cable operators that own a 
single system only. MSOs are companies 
such as TCI, Time Warner, Cox and so forth. 
I suppose this term has been used within 

the industry for the past 30 or 40 years, and 
we sometimes forget that we have readers 
who are new to the industry or who simply 
aren't familiar with the term. Because other 
acronyms, such as HDTV or MPEG (Moving 
Pictures Experts Group), are relatively new, 
we (perhaps wrongly) think that everyone 

already knows what an old expression such 
as MSO means. 
My apologies to you and any other read-

ers if we assume too much at any time. I 
hope you continue to read and enjoy "Com-
munications Technology" magazine.—RP 

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 space. 
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Wavetek Wandel Goltermann. One Focus. Infinite Solutions. 

Convergence. Every corner of the communi-

cations industry is talking about it. And along 

with convergence comes a need for a broader 

range of test solutions. That's why Wavetek 

and Wandel & Goltermann have merged. By 

combining our product lines, we can now offer 

the most complete portfolio of test solutions in 

the world for the operation of digital TV. 

high speed data and voice communications 

networks. Call us at 1-800-851-1202 or 1-317-

788-9351 or visit www.wavetek.com to learn 

more about Wavetek Wandel Goltermann — 

the only test solutions company completely 

focused on the communications industry. 

W AVETEK 
W AN DEL 
GOLTERMANN 
Communications Test Solutions 
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Modem Certification 
In With DOCSIS Tide 

In the first wave of anticipated 

cable modem certifications, 

Thomson Consumer Electronics 

and Toshiba washed ashore with 

the initial CableLabs' endorse-

ment. Cisco Systems also stormed 

the beach by being the first ven-

dor to win certification for cable 

modem termination systems 

(CMTS) used in headends. 

No longer going by the 

moniker Data Over Cable Service 

Interface Specification (DOCSIS)-

certified, the more consumer-

friendly titled "CableLabs-

certified" modems are based on 

the specification's 1.0 version. 

The new, green stickers indicate 

that the products have passed Ca-

bleLabs tests and are ready for 

the retail market. 

Other modem makers are hot 

on the heels of Thomson and 

Toshiba. Askey Computer, 

Philips Consumer Electronics, 

Motorola and Sony are partici-

pating in CableLabs' current 

wave of DOCSIS testing, joining 

past participants Nortel, Sam-

sung, 3Com, Zenith, Cisco, 

Com21 and General Instrument. 

3Com, in addition to submit-

ting an external modem, entered 

the first internal cable-modem 

card for DOCSIS testing. Mean-

while, Nortel, 3Com and Mo-

torola submitted headend 

equipment for the DOCSIS seal. 

Tests results are expected by the 

end of April. 

Jones Digitizes System's Future 
Jones Intercable is serious about digital. 
The cable operator now offers digital ser-
vices in two U.S. systems. 
By launching Jones-branded ImpacTV 

in its Augusta, Ga., and North Augusta, 
S.C., systems, Jones delivers enhanced ser-
vices to an estimated 91,000 customers. 
The digital rollout follows extensive test-
ing in more than 600 customer homes, ac-
cording to the company. Upgrades and 
additions to the operator's fiber network 
made the launch possible. 

"In the last four years, we've added 200 
nodes and 200 miles of fiber to our system, 
bringing the total strand miles of fiber to 
about 650," reports Jones Intercable Region-
al Engineering Manager George Stickler. 
Jones tested digital cable TV in Augusta 

for about six months and achieved high 
grades from the customers who participat-
ed in the tests, Digital Project Manager 
Sam Schwartzman explains, adding, "More 
than 95 percent of the respondents said 
that the digital service either met or ex-
ceeded their expectations." 

Those who worked to make the launch 
happen say that the testing process is an 
integral part of a smooth overall deploy-
ment throughout the system. 
ImpacTV in Augusta and North Augusta 

delivers Headend in the Sky (HITS) pro-
gramming via a General Instrument plat-
form—combined with TV Guide's on-screen 
menu. Jones is working on extending the 
service to more of its systems, which serve 
nearly 1.3 million customers in 14 states. 

Road Runner Picks Qwest 
For New Backbone 
Qwest won a three-year, $10 million con-
tract to provide Road Runner with leased 
access to the Qwest nationwide fiber-optic 
backbone. The agreement gives the cable 
Internet access provider bandwidth suffi-
cient to reach speeds up to optical carrier 
(0C)-48 or 2.4 Gb per second. The 
process, says Qwest, will involve intercon-
necting its network with Road Runner af-
filiates and delivering content and 
applications over cable modems. 

Road Runner officials say that the deal 
will help the company to accommodate its 
rapidly expanding market for 
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New Era in 
SpectrumFie A 
The AT-2000R is  portable said to be field 

becau 
the best investment in spectrum analyzers 

se of its technical merit, 
quality, weight and price. It's 
designed from the ground up 
specifically for CATV field 
applications. This unit from 
Avantron Technologies Inc. is 
100% non-interfering for CATV 
measurements and  R addresses all 
FCC -performance F proof-ofts. 

On ameapseurrfeomrmenance issue, the 

AT-200OR's absolute amplitude 

accuracy is +/- .75 dB and meets all specifications in 
1 0 

minute after it is turned on, across with 

ting 

temperature range. 

Some key elements that disti entire opera he AT-20 

nguishes t00R from other field portable units is that it weighs only 19 lb. (inclding 
the battery which lasts 2.5 hours). Avantron's unique AutuoCal 
feature assures accuracy by periodically self-testing itself and 
automatically triggering a non-obstructive background 
calibration, as required. In addition, the AT-2000R is fully 
upgradeable and less expensive than all other spectrum analyzers 
in its class. 

The 9 top MSOs use the AT-2000R. 
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Avantron Technologies Inc. 
The OTHER Spectrum Analyzer 

1-800-297-9726 
http://www.avantron.com 

info@avantron.com 
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high-bandwidth online services. Road Run-
ner plans to aggressively deploy service and 
add more content in 1999. Slated '99 roll-
outs include Orange County Calif.; central 
Florida; Wichita, Kan.; central and western 
Massachusetts; Kansas City Mo.; Cincinnati; 
Oklahoma City; and Fairfax County Va. 
Qwest is in the process of completing 

its 18,500-route-mile fiber network, which 
is up and running in 10 cities including 
Chicago; Cleveland; Dallas; Boston; New 
York; Philadelphia; Sacramento and San 
Jose, Calif.; Seattle; and Washington, D.C. 

The nine remaining cities awaiting net-
work completion are Albany, N.Y.; Austin, 
Texas; Baltimore; Houston; Indianapolis; 
Los Angeles; San Antonio; Newark, NJ.; 
and White Plains, N.Y. Qwest expects to 
announce a more comprehensive plan for 
local connectivity by mid-year. 

Cieno Raises Fiber-Optic Stokes 
Ciena, an innovator in dense wavelength 
division multiplexing (DWDM), plans to 
spend $980 million to acquire Lightera 
Networks and Omnia Communications. 
The two privately held companies will 
provide Ciena with technology to deliver 
a new generation of high-capacity optical 
transport and switching systems. The 
deals also will enable Ciena to provide a 
suite of protection and restoration capabil-
ities that it says will allow carriers to build 
mesh, ring or hybrid mesh-ring optical 
cores without legacy synchronous optical 
network (SONET) equipment. 
The move to buy Lightera signals a bold 

entry into a new market for Ciena. 
Lightera is launching a product in the 
fourth quarter, the LightWorks optical 
switching platform, which switches indi-
vidual wavelengths of light among 
DWDM nodes in fiber-optic networks. 
The new platform makes a meshed 
DWDM network possible, whereas to date, 
DWDM mostly has been deployed in 
point-to-point applications. Meshed net-
works would enable service providers to 
establish different DWDM service levels— 
each dependent on the number of nodes 
through which data traffic passed. Service 
providers could charge premium prices for 
networks with fewer hops. 

Redundancy also can be enhanced 
using meshed networks because multiple 
backup paths for traffic can be configured 
through a network. Service providers 

could offer different levels of redundancy 
and charge more for the most highly re-
dundant services. 

"As we put more and more bandwidth 
in, the existing technology in the network 
wasn't able to manage it," says Steve 
Chaddick, Ciena senior vice president of 
strategy and development. "We couldn't 
use TDM (time division multiplexing) 
technologies or SONET (add/drop multi-
plexers) or anything else. We needed a 
product like the LightWorks platform to 
manage the bandwidth." 

Ciena's other purchase is no small mile-
stone for the company. Omnia Communi-
cations' AXR 500 integrated access 
platform will give Ciena the ability to pro-
vision any service from the DS-0 level up 
to the 100BaseT Ethernet level to carriers. 
When combined with Ciena's existing 
DWDM multiplexers, this means Ciena can 
provide equipment that supports services 
from the DS-0 level to the 0C-48 level. 

o 
NEWS BITES 

News Bites 
• AT&T has broadened its purchasing 
agreement with Arris Interactive by or-
dering an additional $100 million in host 
digital terminal (HDT) equipment. In a 
previously announced deal, which Arris 
says has a potential value of $900 mil-
lion, AT&T committed to using the Cor-
nerstone network for initial telephony 
provisioning over upgraded TCI plant. 
• Adelphia has a $5.2 billion deal to ac-
quire Century Communications. The 
deal will make Adelphia the fifth largest 
cable operator in the United States. 
• After March announcement of a two-for-
one stock split, Comcast has sold 8.7 
million of its subordinated debentures 
for an aggregate public offering price of 
$718 million. Maturity of the debentures 
can extend to 2059, Comcast says. 
• The National Digital Television Center, 
the National Cable Television Coopera-
tive and TCI's Headend In the Sky 
(HITS) digital programming arm have 
agreements with General Instrument for 
digital equipment. Under the deals, 
small cable operators will be eligible to 
receive a combination of volume-driven 
discounts on GI headend equipment 

along with rebates on HITS launch sup-
port and digital front-line training. 
• MediaOne's Express service is available 
to an estimated 1 million New England 
homes in 123 Massachusetts and New 
Hampshire communities. Based on its 
four-year, $1.3 billion effort to deploy 
digital N (DTV), high-speed Internet 
access and telephony services in New 
England, the company estimates that it 
has upgraded more than 20,000 miles of 
plant. 
• Set-top boxes will continue to dominate 
the home entertainment market for years 
to come, despite the imminent arrival of 
integrated digital TVs (IDTVs) into retail 
stores. According to a report from Strat-
egy Analytics, by 2005 only 6 percent of 
U.S. households will own IDTVs, com-
pared to 63 percent with digital set-tops. 
• RCN's Boston cluster will receive a 
boost. The company will begin provid-
ing telephony, cable and Internet ser-
vices over its synchronous optical 
network (SONET) in the Burlington, 
Mass., area by 2000. RCN currently is 
providing local and long distance tele-
phony, cable and Internet services in 
several northeastern markets. RCN says 
its next target is the San Francisco-to-
San Diego corridor. 
• DNA plans to deliver a third-generation 
video server during the second quarter of 
this year. The company says that the serv-
er, geared for more than two terabytes of 
disk storage, will allow DIVA to expand its 
programming mix for on-demand services 
to include more than 1,000 titles. CT 

A Repeat For the second year, Cliff 

Sahnond of Cox Cable in Tucson, Ariz., 

was overall winner of the Arizona 

Cable/Cactus SCTE Chapter Cable 

Games held in Phoenix. 
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The Hukk CR1200 QAM Monitor 
A Much Better Way! 

Digital Video can give your subscribers 
picture quality unmatched by analog 
technology. Unfortunately, with digital, 
there is a very small difference between 
a channel working and not working at all. 
A picture that looks perfect, may be only 
a couple dB away from breaking up. The 
Hukk CR1200 QAM Monitor can tell you 
for sure the quality of your installation, 
so you don't have to learn about it from 
angry subscribers. 

Comprehensive Digital Testing 

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

Built in Analog SLM 

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

Call For a Demo 

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

Flukk Engineering, Inc. 

3250-D Peachtree Corners Circle 
Norcross, GA 30092 
Phone: 888-236-8948 770-446-6086 
Fax: 770-446-6850 
Web: www.hukk.com 
Email: info@hukk.com 
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DEPLOYMENTWATCH 
By Greta Durr 

®Ithough the Data Over Cable Service Interface Specification (DO(SIS) certification 

process is gaining momentum with Cab'dabs' first -round certification an-

nouncements, the uncertified broadband industry favorites already are speeding down rapid de-

ployment's fast track with Internet service superpowers @Home and Road Runner. 

Surveys Indicate ... 
A new round of studies indicates that 

the market for the cable industry's 
high-speed service delivery is reaching 
new peaks and finding growth in 
broadband valleys. 
A recent Strategis Group study has 

found that world shipments of two-way 
cable modems last year reached 955,000. 
Of these, half were destined for the ex-
ploding U.S. market. The report further 
shows that Motorola, with a 42-percent 
market share, has so far been the indus-
try's clear favorite. 

According to the study, Nortel has a 29-
percent share of the market, while Com21 
and Terayon trail with just under 10 per-
cent in their folds racing to the high-speed 
Internet access arena. 

Meanwhile, Kinetic Strategies estimates 
that the number of cable modem sub-
scribers has surpassed 500,000. According 
to a study, 85 percent of these subscribers 
are using two-way cable modems while 
the remaining 15 percent are using telco-
return products. Kinetic's study indicates 
that with North American operators at-
tracting approximately 2,000 cable 
modem subscribers daily, the toll will pass 
1 million before 2000. 

Not Just for Analysts 
Kinetic also reports that @Home's net-

work affiliates served an estimated 
330,000 subscribers at the beginning of 
the year. Since it was founded by ICI in 
1995, the service provider has reported 
cable partnerships with Bresnan, Cable-
vision Systems, Century, Comcast, Cox, 
Garden State Cable, Insight, InterMedia 
Partners, Jones Intercable, Lenfest, Mar-

cus Cable and Midcontinent Cable Co. 
Road Runner also has flourished to 

meet consumer demand for enhanced ser-
vices. Its affiliates include sibling Time 
Warner Cable and MediaOne. The com-
pany says that it also is attracting the in-
terest of third-party cable operations, a 
notion reinforced by deployment deals 
with Multimedia, Media General, Greater 
Media and Fanch Communications. 
Time Warner Cable and MediaOne 

project that, by 2000, all of their cable 
plant will be upgraded and capable of 
delivering the high-speed Internet ser-
vice to their 27 million homes passed by 
cable. At the beginning of this year, the 
two operators, busy merging Internet 
operations, were serving 170,000 sub-
scribers. More than 250,000 customers 
now buy Road Runner service. 

According to the company, the majority 
of Time Warner's initial cable modem de-
ployments have taken place over Motorola 
devices. Toshiba, one of the first cable 
modem vendors to earn the DOCSIS-certi-
fied stamp from CableLabs, has been in 
the mix all along. MediaOne, however, has 
favored two-way cable modems from Nor-
tel and telco-return devices from General 
Instrument for its pre-DOCSIS-certifica-
Lion deployments. 

Turnkey Unlocks Two-Way Markets 
High-speed Internet access provider High 
Speed Access recently signed with Com21 
for 40,000 cable modems and associated 
headend and the networking gear to be 
purchased over the next year. 

Turnkey provider HSA has been work-
ing with Com21 for two years as its pri-
mary source of devices for Internet 
services over cable. HSA says it has found 

success in targeting small to mid-sized 
markets. 
HSAs model provides cable operators 

with network operating center (NOC) 
and headend equipment, plus integra-
tion, Internet backbone connectivity and 
technical management. Additional ser-
vices include customer and technical 
support as well as sales and marketing at 
the local level. 
Marcus Cable already has deployed 

HSAs service over Com21 modems in 
west-central Wisconsin and has more de-
ployments in progress throughout the op-
erator's reach in the state. 
Com21 modems have been deployed 

over a number of domestic systems with 
cable operators ICI, Charter and Prime 
Cable as well, but a slew of international 
launches also has helped to keep the ven-
dor in deployment's top ranks. 
A Gartner Group survey ranked Com21 

the No. 3 worldwide cable modem suppli-
er in the first six months of 1998. CT 

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

Deployment Spotlight 

MindSpring, a turnkey provider, has 
made its first in a planned series of 
cable modem deployments. The 
launch in the Montgomery, Ala., area 
signifies the Internet service 
provider's (ISP's) first cable modem 
effort. Additional deployments over 
Knology's plant in Augusta, Ga.; 
Charleston, S.C.; Columbus, Ga.; 
and Panama City, Fla.; are scheduled 
to continue as the operator com-
pletes its system upgrades. Last au-
tumn, Knology signed with Hybrid 
for up to 100,000 cable modems 
slated for use in the systems. 
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They just put you in charge of Project Internet 2000. 

They said bring it in on time and under budget. 

Tomorrow they'll be asking about Project Internet 2037. 

Maybe we should talk. 
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At 3Com, we know what you're 

searching for. A cable access solution 

that'll look smart today and even 

smarter tomorrow. 

U.S. Robotics 
What's smart today? 

The 3Com Cable Modem Termination 

System (CMTS) offers Internet access 

providers unparalleled speed, flexi-

bility, and reliability. It's made us the 

unquestioned Remote Access Platform 

leader, and it'll give you and your 

customers proven, state-of-the-art per-

formance from Day 1. For you, that means 

completely configurable upstream and 

downstream card sets, an integrated 

cable and telephony return platform, and 

end-to-end management of all network 

elements. For your subscribers, it means 

speeds nearly 100 times faster than a 

56K modem, delivered by a modem 

company they know and trust. 

High-Speed Cable 
Internet Solutions 

What's smarter tomorrow? 

A flexible hardware design that will 

allow you to grow with the times and 

access a host of new revenue streams. 

Voice-over IP, Quality of Service, and 

other advanced networking systems 

can all be run off the 3Com system. For 

more information, visit our website at 

www.3Com.com/cablenow. 

More connected: 
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SCTE UPDATE 

Expo '99 • 
From fun to education, if it has to do 
with cable, you'll find it at the Society of 
Cable Telecommunications Engineers 
Cable-Tec Expo '99. 

Be sure and attend the Annual Mem-
bership Meeting on May 24, from 4:30 to 
5:30 p.m. at the Orange County Conven-
tion Center in Orlando, Fla. This meet-
ing is your opportunity for in-person 
discussions with other members, SCTE 
staff and the board of directors. Chair-
man of the Board of Directors Hugh Mc-
Carley will open the meeting, followed 
by reports from the chairs of each stand-
ing committee. SCTE President John 
Clark will make opening remarks and 
then take questions from the floor for 
members of the board of directors and 
headquarters staff. 

Certification testing will be held on 
May 26 and 27, from 10 a.m. to 2 p.m. 
and on May 28, from 9 a.m. to noon. 
Available exams include the Installer 
Certification written exam, all seven cat-
egories of the Broadband Communica-

It's All Here 
tions Technician/Engineer program 
(BCT/E), the Broadband Service Techni-
cian (BST) Technical Foundation exam 
and the Telephony associate-level exam. 
Expo Evening, featuring the 1999 na-

tional Cable-Tec Games event, will be at 
Disney's Pleasure Island from 7 to 9 
p.m. on May 25. Sponsors for this event 

include Antec, CommScope, General In-
strument, Philips Broadband Networks, 
Scientific-Atlanta and SCTE. A 30th An-
niversary fireworks display and cake-
cutting ceremony will top off the 
evening. 
The Annual Awards Luncheon, to be 

held May 25 from noon to 1:45 p.m., 
will highlight member and organization 
contributions to the industry Immedi-
ately afterward, from 1:45 to 2 p.m., a 
30th Anniversary ribbon-cutting cere-
mony will open the exhibit hall. 

For more information about the par-
ticipatory events at Expo, call the hotline 
at (610) 363-3822 or visit the SCTE 
Web site at www.scte.org. 

Changes in Vermont 
The SCTE has revitalized the Vermont 
Meeting Group. 
The new leaders are President Jim Kelly 

of Telewire Supply; Vice President George 
Goodrich 111 of Trans Video; Secretary 
Mike Reilly of Adelphia Cable; and Direc-
tors Roland Phillips of Gilbert Engineer-
ing and Frank Quimby of FrontierVision. 
Kelly describes the last meeting as igniting 
a "renewed sense of purpose." 
With renewed support from one of Ver-

mont's largest cable operators, Adelphia 
Cable, and the core of original chapter 
leaders, Kelly feels confident that the 
group "will be able to successfully meet 
the training objectives of SCTE." 
The meeting group already has begun 

planning various technical sessions for 
1999. BCT/E-certified members of the 
New England Chapter have agreed to as-
sist with setting BCT/E testing schedules 
and proctoring exams. Kelly says, "This 

support will greatly enhance our progress 
in providing this avenue of training and 
certification for SCTE members in Ver-
mont, northern New Hampshire and 
northeast New York state." 

For information about starting an SCTE 
meeting group or to learn more about vol-
unteer opportunities within local groups, 
contact Paula M. Jones, membership ser-
vices manager, at pjones@scte.org, or call 
(610) 363-6888, ext. 209. 

Satellite Tele-Seminars Fix Ignorance 
The SCTE 1999 Satellite Tele-Seminar se-
ries has attracted more than 100 partici-
pants in the three months since its debut. 
Designed to support candidates enrolled 
in the BCT/E certification program, the 
program combines information with 

study and resource materials to guide par-
ticipants in their preparation for exams. 

Satellite Tele-Seminar programs are 
one-hour instructional presentations that 

are broadcast via Galaxy IR, Transponder 
14, on the second Thursday of each 
month from 2:30 to 3:30 p.m. Eastern 
Time. Anyone with downlinking capabili-
ty can participate in the program at no 
cost. SCTE encourages viewers to video-
tape the program for personal reference 
or for use as a company training tool. 

The Satellite Tele-Seminar program offers 
technical training in the latest technologies 
available to the broadband community. 
Greg L Morley, applications engineer for 
Tellabs Operations Inc. says: "I have been 
promoting the program ever since I first 
learned about it in 1992. The Satellite Tele-
Seminar program is a powerful tool for fix-
ing ignorance. It's a part of any general 
manager's solution to a training budget 
problem and a chief technician's smart 
choice for supplemental training." 

Remaining 1999 seminars include: 
May 13: Transportation Systems 
June 10: Distribution Systems and Broad-
band Course Tutorial 
July 8: Telephony 101 
Aug. 12: Data Networking and Architecture 
Sept. 9: Terminal Devices 
Oct. 14: Engineering Management and 
Professionalism 
Nov. 11: Excellence Through Customer 
Service 
Dec. 9: A Review of Upcoming Satellite 
Tele-Seminars in 2000 

To register for the program, send your 
name, postal mailing and e-mail address-
es, plus telephone and fax numbers to 

Janene Martin, SCTE marketing imple-
mentation coordinator. Fax to (610) 363-
5898, call (800) 542-5040, ext. 226, or 
e-mail jmartin@scte.org. 

SCTE is a nonprofit professional orga-
nization serving the broadband industry's 
technical community. SCTE currently has 
more than 14,000 members from the 
United States and 70 foreign countries 
and offers a variety of programs and ser-
vices for the industry's educational bene-
fit. SCTE has 73 chapters and meeting 
groups and has technically certified more 
than 3,000 employees of the cable 
telecommunications industry. CT 

MAY 1999 • COMMUNICATIONS TECHNOLOGY 



DX 
ANTENNA 

Suddenly 
stereo sou» 
a lot better. 

- • 0 - • • +3 

LIR 

A 

AUDIO LEVEL 

DISC STEREO ENCODER 
MODEL OSE-201 8: le le 

A REM 

• .(- 1 
e.'ONO STEREO 

TEST • • 7 -1 

• • 

SYNC 

LEV 

AUDIO SELECT MODE SELECT CARRIER 

.-; 

The OSE-201: DX's new state-of-the-art stereo encoder 

Order today. Delivered tomorrow. A DX Commitment! 

If you're considering stereo for your head-end 

line-up, consider the DSE-201 from DX. Its 

efficient, compact design will preserve your 

valuable rack space (fit three in one rack!) and it's 

amazingly affordable price will preserve your 

budget. And better yet, thanks to DX's impressive 

inventories and ongoing commitment to 

overnight delivery, we're ready to ship yours 

today! This feature-rich unit provides advanced 

dual 5-segment audio level LED bar graphs, 

composite Baseband and 4.5 MHz outputs and 

easy stereo switching for local ad insertion, it's 

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 ColIIIUNICATIONS IS A DWISION OF ITOCHU CAI3LE SERVICES INC. 
Reader Service Number 15 



Interview 
with 
eleade 

By Rex Porter 

SCTE Hall-of-Famer 
Dave Willis 

ditor's Note: For the Society of Cable Telecommunications Engineers' 30th an-
niversary issue, we wanted to interview an engineer whom everyone would recog-

nize as a pioneer I could picture only a very few with as much background as 
Dave Willis. Here is an engineer who designed and constructed systems without the benefit 
of the modern equipment or technology we enjoy today. With tube equipment, basic test 

equipment such as 704s, a volt-ohm meter (VOM) and a diddle-stick, Dave built and engi-
neered the cable operator known until recently as TCI, now owned by AT&T Let's take a 
look back through the years. 

Communications Technology: Tell us about your days before cable. 

Dave Willis: I was born in Nebraska, only 165 miles from Denver. In the early years, 
right after high school, I went to work in the oil fields. Then the Korean War broke 
out, so in December 1950, I enlisted in the Air Force to get an electronics background. 

I was assigned duties as an electrician at an Air Base Group. I had applied for a tech 
school for almost a year before I got into airborne electronics. The Air Force sent me 
to Keesler in Biloxi, Miss., for a year. There I studied specific sets and wound up flying 
in-flight maintenance for bomb navigation systems on B-36s. 

Discharged in December 1954, I worked briefly for Boeing Aircraft Co. in a flight 
test center at Moses Lake, Wash., flight testing B-52s. But I thought it miserable, so 
after about eight months I moved back to Nebraska. 

Communications Technology: So, how did you get into cable? 
Dave Willis: A company from Denver, Collier Electric Co., was building a cable sys-
tem in Sydney, Neb., so I went to the engineer to see if I could get a technician job. He 

hired me, gave me the plans for the system, and went back to Denver. So within the 
next few months, I completed the system. 

I hooked up a lot of subscribers; we had about 80-percent penetration the first year. 
The first 30 days I spent on top of a 750-foot tower installing antennas. We picked up 
Denver, over-the-air, on that 750-foot tower from about 165 miles. 

Collier expanded, and we built systems in Scottsbluff, Gering, and Alliance, Neb., 
ending up with seven systems, which included Laramie, Wyo., and Sterling, Colo. We 
were just building Scottsbluff when Collier had problems with the Federal Communi-
cations Commission concerning a microwave system we had built, microwaving chan-

Dave Willis 

nels from Fort Morgan, Colo., to Alliance 
and Scottsbluff. 

In 1962, Collier and Bob Magness got 
together, and Magness made an offer, ulti-

mately buying out the Collier systems. 
By then, I believe Bob Magness owned 

12 systems, and Collier had seven, with a 
total subscriber base of about 20,000. 
That's when I went to work for Magness. 
It was Community TV then, not TCI. 
Bob was living in Bozeman, Mont. 

Shortly thereafter, he moved to Scotts-
bluff, that year consolidating the company 
and buying out a partner. He had to de-
cide whether to move the company to 

Denver or Salt Lake City. His partner, 
George Hatch, was really in favor of mov-
ing the headquarters to Salt Lake City, but 
Magness held out, and the company 
moved to Denver. 
I was in Sydney as manager, doing engi-

neering for a little district encompassing 
seven systems. I remained in this position 
for several years. 

Communications Technology: Tell us what 
it was like to be a cable tech in those days. 
Dave Willis: Cable was such a remarkable 
development, and people didn't seem to 

understand television. I was overseas dur-
ing the last two years of my enlistment 
and had never actually seen television 

until I came home in 1954. This was in 
western Nebraska, and there wasn't a lot 
of television around. 
My Dad had a TV set and a big rooftop 

antenna. You could occasionally, in the 

evening, get 30 minutes of something that 

MAY 1999 • COMMUNICATIONS TECHNOLOGY 



looked like a picture. I hired on with the 
cable TV company thinking I would see 
where all this would go. 
I immediately enrolled in an RCA elec-

tronics correspondence course. I took 
courses for electronics and television 
(later, color TV), and in the midst of tak-
ing the courses, I took the exam for the 
First Class Radiotelephone License in Den-
ver and received my first class license. This 
was a major career step in those days. 
I always encouraged my guys to get 

FCC licenses, and most of them were rea-
sonably successful because most of the 
guys coming into cable were ex-Gis with 
military electronics experience. 

All of the amplifiers were tube-type. 
Soon we did have aluminum cable, but the 
secondary was RG-11. To attach a sub-
scriber to the RG-11, we would install a 
round aluminum box that was hollow and 
had a tin lid. The lid had a rubber washer 
to keep the water out, and the thumbscrew 
that closed the lid had a lead washer. 

Inside this box, the RG-11 cable would 
be cut and soldered. The solid copper cen-
ter conductor was soldered to a post, and 
the copper shield was soldered to a retain-
ing clip. Then, when you put in a sub-
scriber drop, you again soldered the shield 
to the retaining clip. The center conductor 
went to a post. Between that post and the 
post of the secondary cable, a proper size 
capacitor-resistor would be soldered. 

Needless to say, soldering on a Nebras-
ka pole in winter was extremely difficult. I 
mentioned putting the antennas on the 

tower; we did all tower work. We installed 
antennas, down lines, and if a light need-
ed replacing, replaced it. If the tower 
needed painting, we painted it. 

Within the towns, we mostly climbed 
the poles. We had ladders, but they were 
the most dangerous things we used to get 
up to the lines. It seemed like every time 
someone got really, really hurt, it was on a 
ladder. We had very few serious injuries 
when the workers were climbing poles, so 
cable was pretty much a climbing industry. 

We also used a messenger support wire 
for the house drops. There was a unique 
way of lashing it. We would put the end 
of the strand, at the end of the drop, 
through a 0.045 lashing wire set-up and 
simply slide it down the line to the house. 
As it came off the inside of the reel, it 
would wrap itself, and then you would 

tighten it and fasten it to the house. 
The interior wiring was similar to 

today's except that we faced a lot of walls. 
We would put the outlet anywhere the 
customer wanted it. We wouldn't discour-
age them, no matter where they wanted it 
or how difficult it was to get there. There 
was no way you wanted to lose a sub-
scriber over anything. 
Headend equipment and even mi-

crowave was then all tube-type. My first 
engineering boss insisted that we check all 
tubes monthly, and I argued with him, but 
he was insistent. It turned out we had 
more problems with loose sockets than we 
did with tubes. Eventually, I convinced 
him we needed to check operation para-
meters and then change tubes if necessary. 
That eliminated a ton of our problems. 

But we had a 10-mile run from the head-
end to town, and that long trunk run was 
always a source of problems in many sys-

tems because virtually all systems had rela-
tively long runs. Towns were built in valleys 
with signal available at higher elevations. 

Communications Technology: But 
how did you get to 
TCI's head-
quarters in 
Denver? 
Dave Willis: 
Jerry Shield, 
director of 
engineering 
for Communi-
ty TV, invited 
me to Denver to 
work for him. 
This was shortly 
after I completed 
the system in Vail, 
Colo. I had activat-
ed that system and 
installed a mi-
crowave system with Jerry. Everyone said 
the system wouldn't work, but Jerry made 
it work, and I knew he would. 
I moved to Denver with the family in 

about 1968. We were still known as Com-
munity TV and located in the upper floors 
of a Post Office building in the Cherry 
Creek area. We were in that building long 
enough that Jerry left and I replaced him. 
My engineering department grew to 

such size that I didn't have enough room 
for them, so we moved across the street to 

the second floor above a bar. It was a great 
location, and on the same floor there was 
a beauty shop and a travel agency with 
women only. They were very nice to us 
guys, so that was a pretty nice location. 

Communications Technology: When did 

you move to the Tech Center? 
Dave Willis: In 1971. We moved to the 
Denver Tech Center and started to expand 
dramatically. In 1972, John Malone joined 
the company. The decision was made to 
pursue growth very aggressively. Perhaps 
it would be interesting to talk about some 
of the things we did in the very early days, 
and then I'll return to the point where 
Malone joined the company. 
We started a tremendous expansion, 

but we were not very good franchisers. 
TCI was actually known as the Boy Scouts 
of franchising because we wouldn't 
promise anything we didn't intend to do 
or weren't really sure was feasible to do. 

Therefore we were outstandingly unsuc-
cessful at franchising because most of the 

franchise applicants would 
promise anything, project 
anything or do whatever 
they felt they had to do to 
get the franchise, then let 
the chips fall where they 
may. As they became 
unable to meet their 
commitments, we 
wound up buying a lot 
of those systems and 
companies. We made 
some extremely for-
tuitous acquisitions. 

With Athena's 
purchase, un-
knowingly we ac-
quired the 

Mandel patent covering all con-
verters, and we made a lot of money off 
that patent. It would be very difficult to 
list all of the acquisitions. Athena, Hori-
zon, Heritage, and the list goes on and on. 
Each of these acquisitions had its own 
unique problems. 
One such unique acquisition was Pitts-

burgh Cable. This was some years after we 
had acquired CentreVideo, earlier Jim 
Palmer's company, in the suburbs of Pitts-
burgh. We bought them and had turned 
the company into a very good operating 
system or group of systems by the time we 
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bought Pittsburgh. 
Pittsburgh was extremely 

overstaffed and terribly 
complex. The QUBE sys-
tem was installed there. It 
had tons of monitoring and 
switching, so we decided to 
take out all of the QUBE 
equipment and convert it 
to a straightforward ad-
dressable converter system. 

Pittsburgh viewers 
thought we had installed an 
all-new system. They were 
overjoyed because the pro-
gramming was dependable, actually showed 
up at the right place and was extremely reli-
able. So the people were very happy. 
The manager sent in to take over was Art 

Lee. Art called all of the employees together 
and fired everybody. Then he said, "I'm tak-
ing job applications first thing in the morn-
ing," and he rehired those he believed to be 
the best people, and through this process 

we cut the staff by about one-third. 

ear, 

Communications Technology: It must 
have been fun being a part of such a chang-
ing industry as you worked to help build 
such a major operator as TCI. 
Dave Willis: Among the great things I re-
member was the continuous progression 
of equipment. Every aspect of cable TV 
improved year by year by year. There was 
a constant improvement in amplifiers, one 
product after another. Cable improved, 
studio equipment and especially in-home 
equipment, tap devices—tremendous ad-

vances in such a short period of time. 
The other thing is how this was truly a 

grass-roots industry. It was never subsi-
dized by any government entity that I 
know of. We received far more harass-

ment than subsidies. 
Early FCC-imposed 

technical specifications 
were, I think, proper and 
needed. In fact, I think 
that some of the strin-
gent rules placed on us, 
with operational and 
electronic requirements, 
were very good for the 
industry, so I greeted 
them with open arms. 

But when the govern-
ment imposed the Cumu-
lative Leakage Index 

(CLI), I think it was a travesty and a 
burden, which was simply harassment. 
There had never been an airline accident 

caused by cable interference—never was 
at that time and has never been to this 

date. The FCC's insistence that we in-
spect every foot of plant every year was 
to me totally unconscionable, a burden 
that was ridiculous. 
I wrote to the Federal Aviation Adminis-

tration, having researched their radio fre-
quencies, suggesting that if they would 
abandon seven specific frequencies, it 
would be impossible to have any interfer-
ence from a cable system. This would have 
been seven of about 5,000 frequencies. 

Their response was they were not about 
to abandon anything and, that if we had 
any brains at all, we would replace every 
stitch of coaxial cable with fiber. That was 
when we had literally millions of feet of 
cable out there in the systems. It illustrates 
how well they understood a cable system. 
They imposed rules very stringently and 

yet had absolutely no understanding of 
how systems operated. 

The loss of seven frequencies would 
have been absolutely unnoticed to them. I 

also went on to say that if 
they had to retune any ra-
dios or modify them to 
eliminate those seven fre-
quencies, TCI would pay 
the bill. It made no impres-
sion whatever. They simply 
did not understand and did 
not want to cooperate with 
our industry to any degree. 

Over the years, fran-
chising obviously got a lot 
of people into trouble be-
cause they would promise a 
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lot of things and not he able to deliver. 
One of the big problems we had in acquir-
ing some of these systems and companies 
was we would have to go meet with the 
city and renegotiate, trying to get a rea-
sonable franchise worked out. 
One example was the city of Boulder, 

Colo. We purchased the company that 
had the franchise. When we went in to 
renegotiate it (straighten it out), citizens 
announced to the city council and us right 
up front that they thought there should be 
no charge for cable TV. It should be totally 
free except for presentations of tremen-
dous value and interest, such as ballets, 
symphonies and concerts. That was their 
concept of the real value of cable. 
I can't think of any other city that ex-

treme. That shows the gamut of the cities 
with which we had to deal. Some cities felt 
they would be happy if we gave them 12 
good channels of cable, and others wanted 
us to promise the moon. When we would-
n't concede, we really had a difficult time 
convincing them what they were asking 
would have been a totally empty promise. 

Communications Technology: Although I 
started my career as an engineer and system 
operator, I became a vendor during the '60s. 
I remember calling on you to sell TCI cable 
or connectors. Talk a little about your TCI 
purchasing days. 
Dave Willis: After I became the director of 
engineering in 1971, I wore many hats. I 
was purchasing agent, director of engi-
neering, in charge of facilities and train-
ing. I don't think I had to do windows, 
but I did just about everything else. Be-
cause of that, 1 got a very broad view of all 
the things involved in the technical de-
partment and facilities. This put me in 
contact with many, many vendors. 
I remember fondly the many vendor re-

lationships I had with all of the various 
people. Now they weren't all good, but 
there were very few that I would say were 
bad. In general, I had a lot of respect be-
cause of a tremendous amount of coopera-
tion and good camaraderie with an awful 
lot of people who were vendors to the op-
erating companies. 

It wouldn't do for me to pass the oppor-
tunity to say how much I enjoyed and ap-
preciated the operation of the SCTE. In 
the earlier years, I frankly had a lot of 
problems with it. I had a very difficult 
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time agreeing with one early head of the 
SCTE on almost anything. After that era, 
however, I saw the true value of what the 
SCTE could be and then supported it 
wholeheartedly. 

I served on the board of directors 
and spent a lot of time supporting the 
Society. I was rewarded very nicely for 
that at the end of my career when I 

was voted into the SCTE Hall of Fame, 
an honor I cherish to this day. I think 
it was a tremendous honor to join this 
group. I still maintain my membership 
in the SCTE today and am active on at 
least one committee, occasionally 
doing other committee work for them. 

The SCTE will always have a warm 
place in my heart. 
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Communications Technology: Since your 
retirement, is there anyone you really miss 
from the old days? 
Dave Willis: I cherish the memories of 
some of the guys I got to work with. I 
never had a real enemy within my own 
camp, or at least if I did, I wasn't aware of 
it. The guys I worked with closely were 
just extremely good guys, very conscien-
tious and hardworking. We worked so 
hard that we didn't have a lot of time to 
raise our heads and look around. 

"Ny engineering 
department grew to 
suci size that I didn't 
have enough room 
for them, so we 
moved across the 

street to the second 
floor above a bar." 
tom the top ol our company on down, 

one of the guys that I have extremely fond 
memories of is Bob Magness. Magness was 
a "good old boy" in every sense of the 
term. He was a guy so honest that if he 
shook your hand and said, "This is the 
way it is," you could bet the homestead 
that was the way it was. 
He brought in John Malone in 1972, 

and Malone took much of his operating 
persona from Bob. He was very close to 
Bob, and I think Malone admired him a 
great deal, as I know Bob Magness ad-
mired John Malone. 
John was, to me, a financial genius, and 
I think he has done a fantastic job over 
the years to nurture, develop and make 
ICI into a real entity to be reckoned with. 
With ICI's sale to AT&T, I don't look at 
that as the death of ICI. I look at it as fur-
ther development for it to continue to in-
corporate the heart and soul of ICI. 
When I was in charge of purchasing, I 

got to operate quite closely with guys like 
Gary Bracken and Don Fisher. These guys 
were extremely competent and conscien-
tious. I worked almost my entire career at 
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TCI for J.C. Sparkman, really about 25 

years. J.C. was kind of a -shoot-from-the-
hip" kind of guy; actually, I guess he al-
ways was that way. 

Before he came aboard, we had been 
kind of hung up on getting decisions 
made. It seemed really tough getting a 
final decision on things out of upper man-
agement, so J.C. was exactly the medicine 

we needed. When you took a problem to 
J.C., he had an answer or decision imme-
diately. Now, he wasn't always right. But 
every time you struggle with a decision, it 
seems almost any decision is better than 
no decision at all. He had no problem 
with making them or making them quick-
ly, and I've got to say he was right an 

awful lot more than he was wrong. 
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Communications Technology: Looking 
back, are there some things that you think 
amazing? 
Dave Willis: It was amazing that the years 

flew by so quickly. It seems only yesterday 
I was climbing poles, soldering taps and 
doing all the things I did. And now here, 
all of a sudden, I'm 68 years old and re-
tired. How quickly it went. 

And what a wonderful experience it was 
being a part of this unbelievably dynamic 
industry that was really just a bootstrap 
operation that I think everyone in the in-
dustry should be proud of. Whenever I 
hold a class or give a talk, I always empha-
size that cable TV made some contribu-
tions not immediately apparent. 
Without cable TV carrying adjacent 

channels on cable systems, the TV set 
manufacturers would have been much 
slower in cleaning up their adjacent recep-
tion so adjacent channel carriage could 
improve. In the over-the-air world, it sim-
ply didn't happen that you had side-by-
side channels authorized. So the 
manufacturer vastly improved the TV set 
as a direct result of adjacent channel car-
riage on cable TV systems. 

Another thing is significant. The first 
video delivery by satellite was HBO, and 
that was enabled because some cable TV 
systems had foresight, guts and where-
withal to belly up and put in some of 
those $100,000 earth stations. If you can 
remember, some of the very early earth 
stations were 10 meters, and those things 
were expensive. The first one TO put in 
was about a hundred grand, and the sec-
ond one was, as I recall, about 85. 

Because of this activity, there was sud-
denly a terrestrial part of the satellite story, 
so the next video service went up and on 
and on. I think that had the cable industry 
not taken the steps install those initial 
earth stations, it would have been a long 
time (maybe as long as 20 years) before 
we would have seen significant video de-
livery by satellite. But because the cable 
systems did it in 1976, it's old hat today. 
I remember the initial low noise ampli-

fiers (LNAs) we bought cost in the neigh-
borhood of $2,500 apiece. I saw an 
advertisement the other day, and LNAs 
were selling for $69. They are probably 
better LNAs than those we first bought. 
But with the expanded use of LNAs, the 
price has plummeted as competition made 
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each version just a little better. This has 
put the satellite industry where it is today. 
But they wouldn't have been near there 
today without the cable TV industry. 

Communications Technology: Well, now 
you get to relax, fish and travel. How do you 
think cable has impacted your family over 
the years? 

Dave Willis: I was single when I entered 
the cable industry, and I think I had been 
in cable for three years before I got mar-
ried. It always kind of galls me when 1 
hear people today saying, "Well, it's this 
television that makes these kids go wrong 
and do bad things." I have three kids, and 
they are wonderful kids. They never knew 
a day in their lives without cable TV, and 
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I've got to say my kids never got into any 

serious trouble. They've lived pretty good 
lives, and they've turned out to be excel-
lent individuals. I have four grandkids 
now, of whom I am very proud. When 
they get older, they may disown Old 
Pappy, but right now I just love them. 

After my retirement, you and Marlowe 
Froke met with me. You asked if I would 
be interested in participating in some of 
the activities of the National Cable Televi-
sion Center and Museum. It was in the 
process of moving from State College, Pa., 
to Denver. I typically will jump at any op-
portunity to maintain contact with the in-
dustry, so of course I agreed. Marlowe 
then appointed me an Industry Fellow of 
the Museum and named me Curator of 
Artifacts for the museum. 1 have worked 
at that for the last several years. It's been 
rewarding, and I've enjoyed doing it. 
We are breaking ground this spring for 

the new Center and Museum building. I 
think when it gets built and we get all of 
the artifacts settled into that building, I 
will leave the museum, simply because I 
don't want it to turn into an eight-hour-a-
day job. That's what it's going to require. 
In the meantime, I love the opportunity to 
contact people looking for old artifacts. 
I used to do a five-year prognostica-

tion for one of the trade magazines 
where I would say what I thought 
would be going five years out. Like all 
forecasts of the future, I had some hits, 
and I had some misses. But in the last 
one I did, I predicted by the year 2000, 
20 percent of the cable industry would 
be owned by a telephone company. I'm 
anxious to see how close to the mark 1 
am going to be. I think that is one of 
the forecasts I will hit pretty close. 

In closing, I would like to say I am look-
ing forward to the next year or year and a 
half as I work with the Cable Center and 
Museum and the SUE. And I especially 
look forward to hearing from the many, 
many cable people I have known through-
out the years. I've never ever had occasion 
to regret my involvement in the industry, 
and I've always been extremely proud of 
those people who have been in the industry 
during the years with me. CT 

Rex Porter is editor-in-chief of "Communica-
tions Technology" in Denver He can be 
reached via e-mail at tvrex@earthlink.net. 
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HRANAC—Notes for the Tech 
• 

Work Together to Beat 
Over-the-Air Interference 

A 

By Ron Hranac 

couple months ago, I discussed RFI —radio frequency interference—from the perspec-

tive of signal leakage and ingress. But did you know that a cable operator can be re-

sponsible for RFI from devices that aren't even connected directly to the system? The culprit is 

certain Part 15 devices. 

Part 15 devices are electronic devices such 
as cordless telephones, wireless modems 
and garage door openers that share over-
the-air radio frequencies with licensed 
users of the same spectrum. 

The Part 15 devices do not require a 
license to operate, and they fall under 
the Federal Communications Commis-
sion's rules and regulations, specifically 
Part 15. If you've ever read some of the 
fine print in a Part 15 device's instruc-
tion manual or perhaps on a sticker af-
fixed to the device, you've probably 
seen something like this wording from 
a sticker on the bottom of my cordless 
phone's base unit: 

"This device complies with Part 15 of 
the FCC rules. Operation is subject to 
the following two conditions: (1) This 
device may not cause harmful interfer-

ence, and (2) this device must accept 
any interference received, including in-
terference that may cause undesired op-
eration." 

What's the cable impact? 
What does this have to do with cable 

systems? Not much, unless you're using 
Part 15 devices such as wireless modem 
jacks to connect a digital set-top to an ex-
isting phone jack located in another part 
of a subscriber's home. 

In addition to the cable connection, 
digital set-top boxes often require a phone 
line connection to facilitate pay-per-view 
(PPV) and other features. Phone jacks sel-

dom are located near TV sets, so if you 
can't install one there, you can use wire-
less modem jacks instead. 

A specific example 
Several months ago, the American 

Radio Relay League (ARRL) received re-

ports of local interference from carriers 
in the vicinity of 3.52 MHz, which is 
near the bottom end of the 80-meter 
amateur band. 

If your wireless 
modem jacks are 

causing interference, 
then you are 
responsible 

for resolving the 
problem. 

The ham radio operators reporting the 
interference commented that the inter-
fering carriers in many instances were 

noisy and somewhat drifty. A few ap-
peared to be frequency modulated with 
voice signals that sounded like tele-
phone conversations. The interfering 
carriers ranged from S7 to 60 dB over S9 

on amateur transceiver signal strength 
meters, strong enough to make two-way 
radio communication impossible on the 
affected frequencies. 

It turned out that the interference 
was caused by wireless modem jacks 
that had been installed by the local 
cable company, in this case TCI. The 
wireless modem jacks are Part 15 de-
vices and technically are "carrier cur-
rent" devices; they use a home's 

electrical wiring to transmit signals. 
They arc full duplex transceivers that 
use FM signals conducted by the home's 
electrical wires. 
A wireless modem jack includes a 

pair of modules. One is connected to 
an existing phone line and plugged 
into a convenient electrical outlet. The 
second connects to the digital set-top's 
rear panel phone jack and another elec-
trical outlet. 

Early designs of the module installed 
at the wired phone outlet transmitted 
on 8.27 MHz and received on 3.52 
MHz, and the module installed near the 
digital set-top transmitted on 3.52 MHz 
and received on 8.27 MHz. The 3.52 
MHz signal was on continuously, even 
when data was not being transmitted. It 
was this signal, some of which was 
being radiated by the home's electrical 
wiring, that was causing interference to 
nearby ham operators. 
The wireless modem jacks in ques-

tion are manufactured by Phonex 
Corp., located at 6952 High Tech Drive, 
Midvale, UT 84047, (801) 566-0100. 
The company also makes wireless tele-
phone jacks marketed by GE, 
RCA/Thomson and Radio Shack. The 
wireless telephone jacks are similar to 
the wireless modem jacks, but they op-
erate on different frequencies (3.025 
MHz and 6.436 MHz). 
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EDITOR'S LETTER 
By Rex Pnrter 

New Services for 
A New Century 
Say goodbye to the 20th Century and engineering practices based 

solely on what we learned during the past 50 years. Technology 

has spawned a new industry for us: Cable networking. 

Job security in broadband com-
munications will depend not only 
on design and maintenance of hy-
brid fiber/coax (HFC) networks but 
also on understanding the influx of 
new equipment and services over 
these HFC architectures. An end-to-
end solution is more than a term; it 
must be incorporated into the sys-
tem in such a manner that cus-
tomers will appreciate our service 
into their homes. 

Headends will be eclipsed by 
NOCs (network operation centers). 
The need for multiple servers, 
routers, telephony switching and 
various other new equipment will 
require spacious buildings unlike 
any traditional headend. If the 
modems must be Data Over Cable 
Service Interface Specification 
(DOCSIS)-compliant, then the 
headend network equipment must 
be DOCSIS-compliant. Equipment 
must work in concert, or else our 
efforts at standardization have been 
for naught. And the NOC should 
provide status monitoring for 
the complete network, unlike 
headends of old. 

Moving outside the NOC, a con-
cern of the engineer/technician must 
be to protect the integrity of the 
HFC network so that other services 

can be added as changing technolo-
gy dictates. While it may seem digi-
tal TV (DTV), Internet data, 
commercial data and telephony are 
old technologies, it was only a few 
years ago that we had none of these 
services. It is interesting that while 
each service was unique, the HFC 
architecture needed for each was 
the same. 

Because we recognize the impor-
tant cash flow potential of Internet 
protocol (IP) telephony, ensure the 
end-to-end solution highlights this 
service. If nodes designed for DTV 
and Internet service are question-
able for IP telephony service, your 
end-to-end solution company 
should be able to discuss this with 
you. And they should discuss how 
solutions might change as more 
subscribers use each service. In 
short, do they understand your 
business as well as their own? 

There surely will be a number of 
new services added to our cable 
networks in the near future. Re-
search is ongoing toward providing 
software for equipment monitoring 
to decrease system downtime to 
zero. This may be accomplished by 
remote sensing and switching 
equipment prior to failure. Video 
streaming advanced commercial 

data and a host of new ideas are on 
the horizon. 

This brings us back to the re-
sponsibility of the system engineers. 
Do not base your buying decisions 
on the present only. Do not buy the 
cheapest gear available. You must 
balance today's requirements 
against future needs. When choos-
ing end-to-end solutions, consider 
companies that have experience 
dealing with local area networks 
(LANs) and wide area networks 
(WANs) designed for businesses and 
universities. Consider their business 
alliances with other major equip-
ment vendors in the networking 
arena. Smart end-to-end solution 
suppliers will ask the right ques-
tions before they successfully deploy 
the services or equipment. And 
those questions will develop the 
right answers for your deployments. 

You have engineered the right 
HFC architecture for the cable 
network's future. Now protect the 
architecture by demanding the 
best end-to-end solutions for that 
architecture. 

Rex Porter 
Editor-in-Chief 
Communications Technology 
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Deploying IP 
Services Over Cable: 
Success = Planning, Planning, Planning 

Gable companies that successfully deploy 

digital IP services expect 

and plan for change. 
It may be impossible to completely 

predict future business directions and 
needs, but you can design and imple-
ment a digital infrastructure that will 
effectively accommodate whatever 
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market shifts or growth your compa-
ny experiences. Essential to success is 
the development and maintenance of 
a deployment plan that outlines 
strategies for digital equipment roll-
out. Whether you are just beginning 
to evaluate digital IP opportunities or 
have already begun the deployment 
process, planning will ensure that 
over time you can profitably deliver 
whatever types of services make 
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sense for your business. 
During the planning process, 

leverage the experience of others. 
Partnerships with systems and net-
work equipment vendors give you 
direct access to technology and prod-
uct information, business support 
programs, and real-world deploy-
ment experience. Use their expertise 
to help develop a plan that not only 
lets you evaluate startup needs, but 
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Capacity calculation example 
Calculating the total amount of 
l...../bandwidth required for each 
hub on your network is not a dif-
ficult process. Your network 
equipment vendor should provide 
financial models that use capacity 
planning data to automatically de-
termine the networking equipment 
needed for each type (for example, 
residential or commercial, voice or 
data) and level of service. 

In the following example, see 
how a simple six-step process 
helps determine bandwidth re-
quirements for each data service 
on a plant. Note that this exam-
ple specifically estimates require-
ments for data services. Any 
other service model (such as 
voice) would also include self-
provisioning for the unique fea-
tures (such as call blocking) of 
that particular IP service. 

Step 1. Select a particular hub and 
calculate the total number of 
homes passed (HP) on that hub. 
For example: 

Hub A - 50,000 HP 
Hub B - 43,000 HP 
Hub C - 61,000 HP 
Hub D - 32,000 HP 

Step 2. Build a quarter-by-quarter 
estimate of the market penetration 
you expect to achieve for each in-

dividual service to be enabled on 
your plant. For example: 

Y1, 01 - 0.2% 
Y1, 02 - 0.5% 
Y1, 03 - 1.0% 
Y1, Q4 - 1.7% 
Y2, 01 - 2.5% 
Y2, 02 - 3.3% 
Y2, 03 - 4.5% 
Y2, 04 - 6.0% 
Y3, Q1 - 8.0% 

Step 3. For each service, describe 
the total upstream and down-
stream bandwidth allocated per 
user. For example: 

Residential data service: 
Upstream = 300 kbps; 
Downstream = 1 Mbps 

Step 4. Estimate the maximum per-
centage of subscribers simultaneous-
ly using each service. For example: 

Residential data service: 
Maximum peak usage = 25% 

Step 5. Estimate the percentage of 
time active subscribers on each 
service will actually be transmit-
ting or receiving information. 

Residential data service: Resi-
dential users typically download no 
more than 20 percent of their on-
line time; users typically upload 10 
percent of their online time. The 
rest of the time, users are reading 
or using downloaded information. 

Step 6. Apply the following formu-
la to estimate peak downstream 
usage for each service at each hub 
for each quarter: 

Total peak usage for this service 
at this hub = 

(Hub HP) • (Market penetra-
tion) • (Downstream bandwidth 
allocated per user) • (Maximum 
peak usage) • (Percentage of time 
user is downloading) 

For example: 
Y2, Q1 usage of residential 

data service at Hub A = 
Total peak usage downstream = 
(50,000 HP) • (2.5% penetra-

tion) • (1 Mbps per user) • (Maxi-
mum of 25% of users on line at 
any time) • (20% of time spent 
downloading) = 64 Mbps 

Calculate the total traffic gener-
ated at a specific hub by adding 
the traffic generated by each ser-
vice. By completing these calcula-
tions across quarters, you can 
predict the downstream bandwidth 
required to meet your service needs 
over a designated period of time 
(see graph on page 6). These totals, 
plus the information derived in the 
configuration planning stage, will 
help you determine the appropriate 
type and numbers of network 
equipment products required for 
your business. 

also helps you anticipate system re-
quirements that will support expan-
sions or modification of services. As 
you build a plan, include strategies 
for the three critical stages—capacity 
planning, configuration considera-
tions and ongoing maintenance. 

Calculating capacity 
requirements 

Step one in deployment planning 
requires you to evaluate the net-
working equipment that will be 
needed to support your offered 

business services. Specifically, by 
performing a few simple calcula-
tions, you can determine approxi-
mately how many routers and 
cable modem termination system 
(CMTS) products (including 
modem cards) will be required for 
each network hub. The most im-
portant items to consider include: 
Number of subscribers over time. 

Assess your geographic coverage, in-
cluding the initial number of homes 
passed (HP) and expected sub-
scribers. Then estimate these num-

bers, by quarter, for the next three 
to five years. Few companies have 
the financial resources to start up 
with a network equipped for long-
term capacities, but every business 
should design its infrastructure with 
an eye on future requirements. 
Making the right equipment deci-
sions early maximizes your returns 
on capital investments. Consider, for 
example, equipment racks. It may 
be more cost-effective to set aside 
adequate space for expansion in 
your headends now, rather than try 
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to reconfigure your headends when 
your service grows. 

Type and level of services to be 
provided. After you have deter-
mined the types of services to be of-
fered—data, voice or integrated data 
and voice—you need to choose the 
levels of service that the customer 

. will accept. For example, to support 
your data service, you may offer 
256 kbps, 512 kbps or 1 Mbps, 
depending on your customers and 
their expectations. 

Customer usage profiles. Gather 
information about your users. You'll 
need to find the answers to several 
questions. When are your sub-
scribers online, and what are they 
doing? Are they commercial users 
with heaviest access during business 
hours? Or are you mainly serving 
residential users whose favorite 
times will be early evenings? What 
will be the most popular activities— 
casual Internet access, media 

streaming or interactive gaming? 
Taken together with the type and 
level of services to be provided, the 
usage profiles that you gather will 
help you accurately predict overall 
network bandwidth requirements. 
Furthermore, this information will 
be crucial in helping you and your 
company maximize the revenue 
from your customer base. Make 
sure that your equipment vendor 
has a solution for gathering and an-
alyzing this data. 

Configuration issues 
After you have defined capacity 

requirements, evaluate the existing 
equipment environment—the physi-
cal configuration of cable plants, 
hubs and headends. The goal is to 
determine what modifications or ad-
ditions will be necessary in order to 
deliver the bandwidth to support 
the peak usage levels outlined in the 
capacity plan. The most important 

items to consider are state of the 
plant, IP address management and 
supporting servers. 

State of the plant. How many of 
the homes passed already are con-
nected via the high-quality plant re-
quired for voice/data service? How 
many must be upgraded? The geo-
graphical layout of nodes and the 
quality of the associated plant will 
determine how many nodes can be 
integrated into each router or 
CMTS. Assuming geographic prox-
imity, four to eight nodes per router 
would be typical for a plant in good 
condition. The better the condition 
of the plant, the more nodes you 
can connect to a single router before 
noise becomes a problem. Plant con-
dition, geographic coverage and 
bandwidth directly affect the num-
ber of required routers. At some 
point in service scale-up, bandwidth 
will become the determining factor 
in node combining. 

YOUR CUSTOMERS 
ARE READY FOR 
DATA NETWORKING. 

ARE YOU? 
Learn how you can quickly build and deploy data networking 
services for your customers. Register for the SCTE Data Networking 
over Cable Symposium. 
In just one day, you'll learn: 
a How to identify digital modulations such as QPSK and QAM and what types 
work within DOCSIS 
a How to measure digital signals, what makes a good signal, and the effect noisy 

signals can have on digital signal quality 
a Backgrounds on multiplexing techniques, basic system troubleshooting, and 
spectrum management techniques 

a Symposium dates begin July 1999. 
a Register by visiting our website at 
www.scte.org. 
a Space is limited! 
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IP address management. It is 
critical to develop an addressing al-
location scheme, as well as to de-
termine in advance how you will 
change that plan to respond to ac-
tual usage patterns. IP addresses 
are scarce commodities. The ineffi-
cient use of IP addresses has caused 
some cable companies to halt cus-
tomer installations while the tech-
nical staff either reallocated the 
existing pool of IP addresses or pe-
titioned the centralized authority 
(Internet Assigned Numbers Au-
thority, or IANA) for more. 

Your network equipment vendors 
can help you implement a plan that 
is simultaneously effective and flexi-
ble. Vendors are also a good source 
of useful configuration hints. For 
example, an experienced network 
equipment vendor would tell you to 
avoid assigning all your IP addresses 
up front. Rather, you should keep a 
pool in reserve. Also, do not neces-
sarily hard-code routing infrastruc-
tures with address prefixes matched 
to specific geographies. The reserve 
pool of addresses and a flexible ad-
dressing scheme will help you ac-
commodate growth and set up your 
system software and routers for op-
timal responsiveness. The use of pri-
vate addresses (unregistered 
10.x.x.x class A addresses) for local 
devices that do not need routing 
over the public backbone also can 
conserve your address space. 

Supporting servers. Select servers 
(both hardware and software compo-

nents) that can handle all of the vol-
ume and protocol requirements of 
your business. Wherever possible, se-
lect products that support industry 
standards. Make sure the server sys-
tems—which reside at both hubs and 
headends—support dynamic host 
configuration protocol (DHCP)/do-
main name system (DNS), time of 
day and trivial file transfer protocol 
(TFTP), all of which are required for 
DOCSIS devices. Also, though it may 
seem obvious, carefully estimate your 
physical space requirements—com-
puter systems, routers, switches and 
racks take up space that is generally 
very limited at the hub or headend. 

Maintenance 
The planning does not end when 

your installation is complete. Internet-
based businesses and services grow 
explosively and unpredictably. To stay 
competitive, you must be vigilant in 
monitoring network operations. In-
formation about the performance at 
every level—from equipment to 
topology to application—should be 
detailed and easily accessible. The 
more accurately you can monitor 
what is going on in your network, the 
more readily you can avoid opera-
tional problems, as well as identify 
opportunities for enhanced services. 
Be sure to consider traffic profiling, 
trend analysis and support logistics. 

Traffic profiling (bandwidth 
usage) and composition. Routine 
plant traffic measurement is essential 
for ongoing capacity planning. As 

you evaluate networking products, 
make sure they include robust traffic 
monitoring and analysis tools. Can 
you remotely meter traffic at key 
network points, including the cable 
plant and links? You should be able 
to easily identify the specific compo-
sition of all network traffic—for ex-
ample, Web, file transfer protocol 
and streaming media. 

Traffic profiling, by telling you 
exactly how much bandwidth each 
service is consuming, can help you 
predict when you might run out of 
bandwidth at a particular hub. Ide-
ally, to avoid service blockage or 
customer complaints, equipment 
should be ordered three to six 
months before you actually need it. 
You also can minimize plant 
rewiring if you order enough equip-
ment to support one-year's worth of 
expected traffic growth. 

Trend analysis. Check that avail-
able reports provide detailed informa-
tion in highly readable formats, letting 
you quickly and easily spot trends. 
Good maintenance planning requires 
more than reports of byte counts. 

Support logistics. Plan for routine 
maintenance of your network equip-
ment. What will you do in the event 
of a failure? Does your support plan 
identify all necessary resources? How 
quickly do you need response to 
equipment service requests? Who will 
be responsible for diagnosing uniden-
tified problems? The more details 
you work out in advance, the more 
seamless your delivery of customer 
services will be—no matter what 
may be happening behind the scenes. 

Information sources 
A wealth of information is 

available to help you effectively 
plan your deployment. Check out 
vendor programs and business 
models, relevant industry publica-
tions, and Web sites. The following 
sites can help you get started: 
• www.cisco.com/warp-
public/728/ubr/mdcab_pl.htm 

• www.cablemodem.com 
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Cisco Cable Solutions for the RASO 
isco Systems offers an end-to-end suite of products to fit prac-

tically any multiple system operator (MS0) need in networking 

data, voice and video over cable. In fact, Cisco solutions can sup-

port everything from high-speed backbones in the largest cable 

systems to self-contained systems in very small cable installations. 

For example, Cisco is able to 
solve the problems MSOs face inter-
connecting headends and distribu-
tion hubs via optical inter-
networking using Cisco GSR 12000 
gigabit routers and uBR7246 Uni-
versal Broadband Routers. Cisco's 
powerful line of access servers is the 
solution for providers doing telco 
return with cable downstream and 
dialup modems upstream because 
these solutions are modular enough 
to be able to support both one-way 
telco-return systems and two-way 
cable-return networks in the same, 
easily upgradable system. 

Cisco's complete, end-to-end so-
lutions feature DOCSIS-based cable 
modems and equipment for your 
headend, as well as powerful provi-
sioning software. 

An end-to-end solution 
Specifically, the Cisco Universal 

Broadband Router family delivers 
an attractive choice of two headend 
solutions. The Cisco uBR7246 is the 
most powerful, scalable and feature-

rich interface between subscriber 
cable modems and the backbone 
data network. As a lower-cost solu-
tion, the Cisco uBR7223 provides 
everything needed to run data ser-
vices over cable by combining the 
power of a Cisco 7200 series router 
with the high-speed network access 
of a cable modem shelf, all in one 
solution bundle. 

The two cable modem products 
that Cisco offers include full-fea-
tured router functionality and can 
support 20 or more personal com-
puters (PCs). The uBR904 offers 
four data ports, and the new 
uBR924 provides four data ports 
plus two voice ports for IP telepho-
ny services. These products are ideal 
for the small office, home office and 
small business markets, including 
the high end of the telecommuter 
market. 

For complete telecommuter and 
residential market coverage, Cisco 
has leveraged the retail power and 
brand recognition of consumer ven-
dors Sony, Samsung, Thomson, 

An IP solution from headend to the home 

OC48 PACKET MODE 
AM OR OVT 
l'Aact mods1 transmission in 
Fiber Ring. Enablrs transmission 
highly optimized or IP packets 
with built-in Eau'i t(,lerance. 

HEADEND 

General Instrument, Askey, Pace 
and Com21 for a wide range of resi-
dential cable modems and set-top 
boxes that include cable modem 
functionality. 

Reliability 
Cisco headend offerings are all 

DOCSIS-compliant, so they interop-
erate with the ever-growing world 
of DOCSIS network devices. In fact, 
Cisco was the first vendor to have 
its cable modem termination system 
(CMTS) officially qualified by Ca-
bleLabs. 

In addition, Cisco Systems offers 
Technical Assistance Center support, 
which is available 24 x 7 for prob-
lem resolution, along with an 
award-winning Web site, which of-
fers the most comprehensive collec-
tion of online technical resources in 
the industry. The Cisco extensive 
service and support offering ensures 
that your Cisco network exceeds 
your highest expectation. 

Visit the Cisco Web site at 
\\ mcisco.comicable for more in-

h )1!nation. U 

Cisco, Cisco 10S, Cisco Systems and the 

Cisco Systems logo are registered trade-

marks of Cisco Systems Inc. in the United 

States and certain other countries. All 

other trademarks mentioned in this docu-

ment are the property of their respective 

owners. (99036 R) 
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By 2002, over 

13 million homes will 

access the Internet 

with cable modems. 

Already, over two million homes are served by 

cable modems, and the number is growing fast. Cisco 

Systems, the worldwide leader in networking for the 

Internet has complete solutions for cable operators to 

expand their network and deliver the services these 

customers demand—today and tomorrow. 

It's a New World of opportunities for cable providers. 

Visit our Web site at www.cisco.cornicable to learn 

more about Cisco Cable Solutions. 

CISCO SYSTEMS 

MM. 
EMPOWERING THE 

INTERNET GENERATION"' 
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5224 Katrine Avenue • Downers Grove, IL • 60515-4070 • (800) Al-FIBER • Fax: 630-512-8777 

http://www.molex.com 

Molex Network Solutions 

Provide Picture Perfect Performance 

Being a cabe operator today means more than 

offering entertainment packages to customers. 

Telephone, internet access and interactive services are just 

a few of your new network requirements. 

With all this at stake, can you afford to tnist your fiber 

network to just anyone? 

Molex Fiber Optics, Mc. designs products which 

impact the heart of your system. We offer a full line of 

passive optical products for fiber management which include 

SC, SC/APC, FC, and FC/APC cable assemblies, coupler 

and VVDM modules. fiber drop cables. pre-terminated 

cabinets and complete frame administration systems. 

Digital or analog network — Molex selects the right 

interconnect management system to give you piece of mind. 

Your connectivity specialist. 

molex Fiber Optics, Inc. 
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Wireless modem jacks are unlicensed 
devices that are authorized under Part 
15 of the FCC's rules, where they are 
defined as "unintentional radiators." 

Because they use a home's electrical 
wiring to transmit their signals, they 
must comply with the regulations for 
"intentional radiators," also found in 
Part 15. 
These rules allow radiated signals in 

the 9 kHz to 30 MHz spectrum of up to 
30 pV/m at a 30-meter measurement 
distance. But the rules also say the de-
vices cannot interfere with licensed 
users of the spectrum, regardless of 
their radiated signal strength. 
When they do, the operator of the 

Part 15 device has to take necessary 
steps to reduce or eliminate the interfer-
ence. In this particular situation, the 
cable company was the Part 15 device 
operator. 

Solving the problem 
When the source of the interference 

was identified, Phonex changed the 

wireless modem jack remote frequency 
from 3.52 MHz to 3.3 MHz and made 
engineering changes to prevent the 

units from transmitting a carrier when 
not in use. 
Phonex has agreed to retune or re-

place units that are found to be causing 
interference. As an operator of the wire-
less modem jacks, TCI has implement-
ed a company-wide plan to stop using 
units that operate on 3.52 MHz and re-
place existing 3.52 MHz units with re-
tuned versions or install a permanent 
phone line (where possible) all the way 
to the digital set-top. 
Both companies are to be commend-

ed for responding quickly and positive-
ly to this situation; they clearly 
demonstrate what mutual voluntary co-
operation can accomplish in a short pe-
riod of time. While the FCC was aware 
of what was going on, it didn't have to 
get involved. 

I bring this up because TC1 is not the 
only user of Phonex's wireless modem 

jacks. Any cable company that installs 

eeie9 
MEGA HERTZ IN Force 

Established 1975 

Fiber Optic Video Links 

AudioNideo Link 
(RS 250C Video Quality) 

Broadband/CATV Linx 
(5.10.80 and 110 ch. sys) 

"CALL US FOR ALL YOUR SINGLE OR MULTIMODE 

FIBER OPTIC LINK REQUIREMENTS" 

DENVER, CO 
303-779-1717 
303-779-1 749 FAX 

www.megahz.conl 

ATLANTA, GA ST.LOUIS, MO PHOENIX, AZ 
OCALA, FL DALLAS, TX 

800-525-8386 
"Unique" Products For the 21st Century! 
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(or has installed) them where a con 
tional phone line does not exist or 

not be installed needs to be aware o& 
interference potential, especially if a& 
of the earlier 3.52 MHz units have 
deployed. 

The moral of this story 
If a ham radio operator or other li-

censed over-the-air user contacts you 
about this type of interference proble 
and you are using the wireless mode 
jacks, then you are responsible for re 
solving the interference—assuming 
your company owns them, of course. 
you don't have good records of wher 
they were installed, you may have to 
track them down using portable shor 
wave receivers. 

If your system doesn't use wireles 
modem jacks and you get an interfe 
ence complaint, don't go on the def 
sive. Instead, politely explain that 
your system doesn't use them ard th 
the interference could be comir fro 
something else: a wireless mod jac 
someone purchased at retail fo 
computer modem hookup or d 
broadcast satellite (DBS) receiN 
lation, or perhaps a wireless te 
jack. 

It's certainly possible that tin 
ference could be something els 
gether, too. 
The nice thing about this pal 

situation is how quickly the pa: 
identified it and worked togetht 
solve it. 
Ed Hare, the ARREs lab supet 

and one of the leading experts c 
(his ham radio callsign is, intert 
W1RFI), summed it up best whi 
said, "If every RFI problem that ii. 
volves amateur radio could be fixeci 
quickly, I would probably be out o. 
job." 

lf you'd like to learn more about thi: 
topic, I encourage you to check the AI 
Web site. Specific information can be ft 
at www.arrl.org/tis/infokfiteljx.html. 
Phonex's Web site is www.phonex.com. 

Ron Hranac is vice president of RF engineer 
ing for HSA Corp. in Denver. He also is senior 
technical editor for "Communications Tech-
nology" magazine. He can be reached via e-
mail at Ihranac@aol.com. 00' 
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IPAILABe LEINNUll 

DOCSIS 
Cable 
Modem 

Feat t. res:  

DOCSIS Certified 
• 

Up to 40Mbps 
Downstream 
and 10Mbps 
Upstream 
• 

Support for up to 
16 PCs 
• 

SNMP Support 
• 

Self-Installation 
Wizard Software 

Advanced Diagnostics 
• 

Front Panel Display 
with Diagnostic LEDs 

• 
Software Field 
Upgradable 

• 
Low Power 
Consumption 

at Less than 8 watts 

http://internet.toshiba.com 
cablesales@networks.toshiba.com 

949.461.4840 

In Touch with Tomorrow 

TOSHIBA 

DOCSIS Certified! Toshiba has 
now made DOCSIS certification a 
reality. No longer do you have to 
settle for a DOCSIS-compliant' 
cable modem when you can have 
the 'real thing'. 

Toshiba's DOCSIS Cable Modem has 
been certified by CableLabs to meet 
the rigorous interoperability require-
ments of the DOCSIS standard. It 
also offers many advanced features 
designed to make installation and 
support easier and less expensive, 
e.g., self-installation software wizard, 
advanced diagnostics, and fast 
provisioning just to name a few. 

Lso 
CableLabs. 
EKTIFIED 

Dare to Compare. We challenge 
you. Take a hands-on test drive 
and discover for yourself how well 
the Toshiba DOCSIS Cable Modem 
performs. Speed, ease of installation, 
interoperability, supportability... 
feature for feature the Toshiba 
DOCSIS Cable Modem delivers 
the goods and is available now. 

Don't Delay! Give us a call and 
we'll arrange a personal test drive 
with the 'real thing', a Toshiba 
DOCSIS Cable Modem. 

But we have to warn you... 
you won't want to settle for less. 

The CL CABLELAR5 CERTIFIED and Design mark, and the terms 
marks of Cable Television Laboratories, Inc. and cannot be tat 

CabieLabs Certified or Certified by CableLabs" are certification 
without authorization of Cable Television Laboratories, Inc. 
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FOCUS ON TE 

By Justin J. Junkus 

IP Telephony Meets 
The Signaling Network 

l's no secret that Internet protocol (IP) telephony is in its infancy compared to its circuit-

switched cousin. You'll remember from last month our discussion about the need for a 

feature server to emulate the ability of a local telecommunications switch to deliver call waiting, 

call transfer, caller identification and so on. 

That capability solves only half of the fea-
ture parity problem for IP telephony. The 
other half of the solution requires a stan-
dard interface to circuit-switched telepho-
ny's Signaling System 7 network (SS7). 

Some background 
Bellcore originally created SS7 as a way 

to remove call setup from the voice path 
used to connect the call. The old way of 
establishing a connection across the pub-
lic switched telephone network (PSTN) 
used a system of voice frequency tones to 
control network cut-throughs and estab-
lish that billing needed to be done. 

Because the tones were in the voice fre-
quency range, this method of control is 
called in-band signaling. Although in-
band signaling is an easy way to set up a 
call, its disadvantage is that anyone with 
a tone generator can simulate the signal-
ing sequences. This makes the system 
think the call pirate is part of the net-
work, rather than a user who should be 
billed for a call. Blue and black boxes 
proliferated when in-band signaling was 
prevalent, and the telcos lost money. 

Separating the signaling from the 
voice path provides a solution, but it 
also requires a separate network. This 
new, out-of-band signaling network is 
an overlay to the voice network, and it 
exists only for control and administra-
tion. After a call is connected, it drops 
out of the picture. 

A series of communications between 
the signaling network and switches in the 
voice network perform call connection. 
The messages include a way to verify path 
availability between voice switches before 
cutting through a voice connection. 
The first implementation of out-of-

band signaling was called common chan-
nel interoffice signaling (CCIS). AT&T 

"Both hardware and 
software are needed, 
and the protocols 

have to be built with 
consensus from both 
data and telephony 
standards bodies." 

introduced CCIS in the mid-1970s. The 
initial network used 4,800 bps links 
(slow by today's standards, but lightning 
fast in the '70s) between nodes on the 
signaling network. 
The underlying transport was over ana-

log circuits. The nodes contained com-
puters called signal transfer points (STPs) 

that managed the retrieval of network sta-
tus information from databases called net-
work control points (NCPs). The STPs 
also sent messages back to the switches in 
the voice network. 

Signaling System 7 
SS7 is the current version of out-of-

band signaling. In SS7, the links between 
the nodes are leased data lines. The band-
width of these lines is now 56 kbps, al-
though provision has been made for 
higher data rates in the International 
Telecommunications Union standards. At 
this bandwidth, the network is capable of 
managing the connections between ap-
proximately 30,000 circuits and process-
ing 12 million call attempts per hour. 

Today, the databases are used for far 
more than network status information. 
The NCPs have evolved to service control 
points (SCPs). They are the basis for the 
number translations that give us 800, 900 
and 500 number service. They allow a 
telco to provide citywide Centrex service 
to its business customers. 
Most importantly to cable companies as 

new providers of telephony service, the 
STPs and SCPs are the mechanism for 
providing number portability for our new 
customers when they move their tele-
phone service to our systems. 
Remember that SS7 is designed to work 

with the circuit-switched telephony net-
work. As IP telephony emerges as an al-
ternative to circuit-switched telephony, it 
must therefore build appropriate new in-
terfaces to SS7 to match the feature capa-
bility of the circuit-switched network. 

Herein lies an irony. The basic technolo-
gy of SS7 is packet switching. In fact, CCIS 
was the earliest packet-switched network. 
Unfortunately, it is built upon its own pro-
tocol. Although it carries digital data in 
packetized form, its technology has no 
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Return Path Maintenance 
(You Can't Beat The System) 

GUAAARDIAAANIN 
SYSTEM  

Only Trilithic offers a Return Path Maintenance System. 
The Guardian System goes from the subscriber, to the pole, to the headend for 

complete ingress detection, diagnosis and resolution. 

• 

mule 

III The RSVP-. Just connect the 
GUARDIAN RSVP in place of the 
subscriber's two way terminal and 

press the "TEST" button. The RSVP communi-
cates with a 9580-SST reverse path analyzer 
located in the headend, tests the return path, 
and gives the installer a simple "PASS" or 
"FAIL" message and measurement data. 

The Is°Meter'". Now there is a fast and 
easy way to test the home cabling for 
resistance to signal ingress. The RSVP 
generates a special 28 MHz test signal. 
The installer uses the IsoMeter to track 
down leaks in the cabling. Moving in 
the direction of the leak causes a rise in 
pitch, quickly pinpointing its location. 

The 9580-SST". The SST headend unit col-
lects balancing and ingress measurement data 
from one to eight test points, and transmits 
updated measurements to the SSR field units, 
the second component of the 9580 system. 
The SST operates as an ingress monitor, 

receiving 80 ingress 
samples per test point, 
per second. 

The 9580-SSR". Up to six SSR field 
units can communicate with one 
SST simultaneously. The SSR dis-
plays ingress and reverse sweep 

information. The 9580 and GUARDIAN 
products are a complete return path mainte-
nance system designed to test and service 
the entire return path. 

The 9580-TPX". The 9580-
TPX offers a very attractive 
alternative for monitoring a 
large number of return test 
points for ingress at a rela-
tively low cost. The TPX is 
fully compatible with the 9580-SST, expand-
ing capacity up to 64 test points. 
Ingress Management Software. Allows the 
operator to set up a powerful ingress monitoring 
system for hundreds of reverse path test points. 
IngressManagR'" compares the ingress 
spectra measured at each test point to 
its own user-settable limits, logs data, 
sounds alarms, calls pagers and initi-
ates other programmed responses if 
the ingress exceeds those limits. 

Visit us at CableTec Booth #446 
Call Now For A Free White Paper (800) 344-2412, (317) 895-3600 

TRILITIHIC (800) 344-2412, (317) 895-3600, (317) 895-3613 (fax), www.trilithic.com 
The Engineering Guys CopyrIghl 01499 Tr1111hot Inr GuartlIan. RSVP 1,0Aleter SST. SSR aowl Ingrrra nianagR are trademarks 0110111110 , Ito. 
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more in common with IP than American 
football has in common with soccer. 

Interface needs 
Hence, the required interfaces are com-

plex, as well as new. They must be made 
so that IP calls can seamlessly integrate 
into the PSTN. Both hardware and soft-
ware are needed, and the protocols have 

to be built with consensus from both data 
and telephony standards bodies. 
On the hardware side, SS7 devices 

called media controllers, media gateways 
and signaling gateways must be devel-
oped to work together with H.323 IP 
telephony gatekeepers and gateways. 
The signaling gateways will need to ac-
cept and relay messages between the SS7 
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network and H.323 gateways and gatekeep-
ers. The types of messages will depend 

upon the placement of the IP telephony 
component in the total call path. 

For example, if IP telephony were to be 
used as a backbone network to complete 
routing between cities, call setup mes-
sages similar to those used in today's SS7 
network would be exchanged. In this 
case, retrievals of subscriber-specific data-
base information might not be needed. 
On the other hand, if IP telephony were 

used as the local call origination technolo-
gy, different messages would be exchanged, 
and subscriber information might be 
pagçPd from an SS7 database to an H.323 
gateway. An example might be the routing 
used for a ported telephone number. 
The standards development is just as 

complex as the new architecture. On the 
circuit-switched side, the Intelligent Net-
work Forum has created an IN/SS7-IP 
working group. On the data side, the In-
ternet Engineering Task Force has 
formed a Signaling Transport working 
group. In addition, a group of carriers 
has banded together in the Packet Multi-
media Carrier Coalition. 

Most of the drive to define the rules 
currently comes from the IP telephony 
side; vendors in this arena are trying to 
improve feature parity to gain market 
share from the switched technology. As 
market share increases and as carriers 
begin to realize the benefits of using IP 
telephony internally in their own net-
works, expect to see more activity on the 
telephony side. 

In the interim, some enterprising ven-
dors are marketing their own solutions 
for interfaces between SS7 and IP tele-

phony. In a short search on the Web, I 
found information from GTE Intelligent 
Network Services, MicroLegend Telecom 

Systems, Nortel Networks, and Trillium 
Digital Systems. 
With diversity like this, I'll stick with 

my position that IP telephony will be 
continue to be an evolution, rather than a 
revolution. CT 

Justin Junkus is president of KnowledgeLink, 
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 jjunhus®aol.com or call (630) 820-8205. 
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FIND CATV 
SOLUTIONS 
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INTERNET at: 
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RETURN 

By Jennifer Whalen 

Technology, Customer Service 
Hand-in-Hand at Road Runner 

ith more than 250,000 high-speed customers on its network, ensuring top-notch cus-

tomer service and network performance is a high priority at Road Runner. Execu-

tives are promoting the use of new technologies that could stop Wile E. Coyote in his tracks. 

Road Runner is adding roughly 6,000 new 
customers a week to its network. Keeping 
them satisfied can be daunting for both 
the Internet service provider (ISP) and its 
affiliated cable operators. To guarantee 
uniform, nationwide customer service, 
Road Runner has hired Stream Interna-
tional for 24/7 help desk support. 

Stream will handle voice and e-mail in-
quiries for tier 2 service calls at no charge 
to the cable operators, explained David 
Temlak, Road Runner's vice president of 
customer care. Tier 2 calls are technical 
questions that can't be answered by a 
prewritten script. "We believe 45 percent 
of calls are tier 2 based," Temlak said. "We 
fully expect to drive that number down by 
providing more technical information to 
tier 1 people and tools to end users to re-
solve the issues themselves." 
Common tier 2 questions include how 

to configure your current bookmarks for a 
new browser; how to change your e-mail 
address and still have access to old mes-
sages; why performance has slowed down 
on the network and so on. 

"Our people have tools to troubleshoot 
such questions that aren't available at the 
local level," Temlak said. If Stream discov-
ers a network problem, it then notifies the 
local operator, which decides what follow-
up action to take, he added. 

Local affiliates handle tier 1 calls, which 
could include billing, product inquiries 
and technical questions that can be script-
ed, such as how to change a password. 
Tier 3 calls involve a network problem or 

hardware failure and require the local 
cable operator to dispatch a technician. 
Stream can escalate a call to tier 3 if the 
problem can't be solved over the phone. 

Online customer care coming soon 
All of Road Runner's cable affiliates and 

their end users have access to Stream's 
telephone support. Half of those also have 
access to e-mail support, and the rest will 
soon. "By the end of Q2, all of our affili-
ates and end users will have the ability to 
submit technical e-mail questions with 
guaranteed response times," Temlak said. 

That's not all. Road Runner recently 
began a technical chat support pilot with 
two of its cable affiliates. "If a customer is 
on the Web and doesn't want to pick up 
the phone or wait for an e-mail, (he or 
she) will now have the ability to go online 
and ask a technical question of a tier 2 
support person from Stream in real time," 
he explained. "We will offer this service to 
all of our affiliates by the end of Q2." 
Why add new forms of customer care? 

"It will change the makeup of how techni-
cal questions are submitted," Temlak pre-
dicted. About 98 percent of questions come 
via phone, 2 percent via e-mail. By adding 
chat and e-mail, that mix will change. 
"This helps from a customer satisfaction 
level because it gives customers more op-
tions, but more importantly, it changes the 
makeup from an efficiency point of view It 
allows us to leverage knowledge. I can pro-
vide more consistent answers through both 
e-mail and technical chat." 

Road Runner's second customer care ac-
tivity is to provide self-help tools for cus-
tomers to resolve their own problems 
themselves. Road Runner already offers e-
desk, an advanced FAQ (frequently asked 
question) search engine, and the company 
plans to add intelligence to that system. 

"We'll start a pilot in Q2, where cus-
tomers can ask questions in free form, and 
the system prompts them for additional 
information," Temlak said. "The difficulty 
in customer care is not being able to solve 
the problem—that's actually pretty easy. 
It's getting the customer to articulate the 
problem correctly so you know exactly 
what to troubleshoot." The new Web-
based problem resolution system will look 
at the original question, provide answers 
and ask additional probing questions. 

Other improvements planned include 
enhancements to trouble-ticketing, prob-
lem-resolution and general knowledge-
base engines to provide the customer with 
the most advanced self-help possible. 

What are the benefits? 
Besides the customer satisfaction bene-

fits of 24/7 tech support, cable operators 
can fine-tune their operating procedures 
based on information from Stream and 
Road Runner. The companies provide op-
erators with confidential daily, weekly and 
monthly reports that show the operator's 
performance and how it compares to the 
overall average from other operators. 

For example, Stream can track calls by 
subject matter for affiliates on e-mail, 
browsers, connectivity, bandwidth perfor-
mance, login clients, third-party content 
and plug-ins. "This helps our local opera-
tions team detect trends," said Temlak. 
"For example, if in the first two weeks in 
March we detect a larger number of calls 
coming in regarding the login client, that 
indicates a problem for that affiliate. )1.-
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Return Path Maintenance 
(A Look At Speed) 

Them 
(The Other Guys) 

Outdated, analog technology. Analog scanning 

technology is out of place in a digital world. 

Technology with its roots in the 1950's just can't 

handle the demands placed on your cable system as 

we approach the 21st century. 

(Th IADr\lA 

SYSTEM 

Us 
(The Engineering Guys) 

Hyper-fast, patented digital technology. Our 

unique DSP-based approach offers ingress capture 

speed and accuracy unmatched in the industry. 

You'll know more about your return path, faster, 

than ever before. 

Pins down ingress, every time. The 9580-SSTTst cap-

tures the complete return path spectrum 640 times 

each second. That means you'll not only know what's 

happening on your system, but where to find it. 

Monitors, analyzes, and archives everything. The 

GuardianTm System offers multi-user access to all 

data, and complete archiving for historical analysis. 

Our patented technology links live data directly 

into popular packages like Microsoft® Excel 

for real-time graphing and analysis. 

When It Comes To Return Path Maintenance, 
You Can't Beat The System 

Only the Guardian System 

provides everything you 

need. It takes you from the 

subscriber, to the pole, to 

the headend for complete 

ingress detection, diagno-

sis, and resolution. 

Visit us at 
CableTec Booth #446 

Call Now For A Free White Paper (800) 344-2412, (317) 895-3600 
TRILITI—IIC (800) 344-2412, (317) 895-3600, (317) 895-3613 (fax), www.trilithic.com 
The Engineering Guys Copyright 0199q Irdithir , Inc Goan Imo and SST are trarkmarks of Ranh« . In roue» regeaered trademark oi Mx'inn« ( ortroration. 
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"Now that we've completed the conver-
sion with MediaOne and Time Warner," he 
continued, "we're making radical changes 
to the call tracking environment....The ad-

vantage of centralizing your support mecha-
nism is that economies of scale and best 
practices all begin to bubble to the surface." 

Customer care isn't the only action item 
at Road Runner. The company also is 

building a new network operations and 
quality assurance center, reported Carl 
Rossetti, interim CEO for Road Runner. 
Other initiatives include broadening local 
content to attract more women, minorities 
and children, as well as leveraging part-
nerships with Compaq and Microsoft to 
foster self-provisioning of cable modems. 

Self-provisioning would help alleviate 
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the backlog of roughly 22,000 customers 
facing two-week waits before service con-
nection. "Our biggest problem is not get-
ting customers to sign up, but hooking 
them up," Rossetti said. "We'll need self 
provisioning to grow from thousands of 
new customers a month to hundreds of 
thousands of new customers a month." 

But there is progress. "With CableLabs 
approving DOCSIS-certified modems, the 
market will move quickly to be self con-
figuring," said Larry Levine, Road Run-
ner's interim executive vice president. 

At press time, 3Com had the first inter-
nal modem undergoing Data Over Cable 
Service Interface Specification (DOCSIS) 

certification tests at CableLabs. Wide-
spread retail sales of internal cable 
modems would greatly cut installation 
time. Motorola, also a DOCSIS hopeful, 
has licensed Intel's universal serial bus 
(USB) cable modem reference design. 
Adding USB interfaces to cable modems 
would enable plug-and-play installation. 

Creative Install Strategies 
Until internal personal computer (PC) 

cards and USB interfaces for cable 

modems go retail, operators are pursuing 
other strategies to cut install times. The 
Stream partnership will help: installers 
can access the same tech support and on-
line help as end users; if they run into 
problems, they can call the support line. 

Levine also said the operators are cross-
training installers, so that technicians who 
perform RF work also handle PC work 
and Ethernet network interface card 
(NIC) installation. "Now we can send one 
person out instead of two," he explained. 

Levine added that Time Warner Cable of 
Austin, Texas, also is teaching customers 
how to install modems. The operator signed 
up 5,000 customers before service was even 
launched, so to cut the waiting time, it start-
ed its own Road Runner installation night. 

"Every Wednesday night, 25 customers 
can come in and be trained on how to in-
stall the modem themselves at home," 
Levine said. "That's 25 truck rolls you 
don't have to do." And 25 customers who 
start paying for service sooner. CT 

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

Drop-in 5-40 MHz Reverse Kits for Scientific Atlanta 
• An easy drop-in solution for all 460 MHz and up 
Scientific Atlanta LE I, LE II, distribution and trunk amplifiers 
• Low current reverse hybrid for minimum power consumption 
• Engineered for maximum MTBF. 
• Kits include a reverse amplifier and all relevant forward 
and reverse filters 
• Also available, simple 40 MHz modification for System Il 
amplifiers - includes hybrid equipped reverse amplifier. 

Drop-in 5-42 MHz Reverse Amplifier for Philips 
The best performing and competitively priced 
return amp on the market. 

• Our LER reverse amp fits all Philips 6LE series line 
extenders, GNA and TNA amplifiers. 
• High compression point gives you the best performance 
for data transmission. 
• Also available, fully compatible 5-42 MHz reverse filter 
upgrades for most Magnavox equipment. 

Drop-in 5-40 MHz Reverse Amplifiers for Jerrold 
The best performing and most competitively 
priced return amp on the market. 

• Our CRA reverse amplifiers fit all JLC, JLP, JLE, and XOLE, 
XORLE line extenders. 
• High compression point gives you the best performance 
for data transmission. 
• Engineered for maximum MTBE 
• Also available, 5-40 MHz reverse filter and amplifier upgrades 
for all X-Series and SJ 450 amplifiers. 

Reverse Amplifier Accessories 
• Choose from Reverse EQ's, attenuators (pads), 
diplex filters, Reverse Hybrids and much morel 
• Full line of RF amplifier reverse path accessories 
readily available. 

CableSery Electronics Ltd. 1020 Lawrence Avenue West, Suite 201, Toronto, Ontario, Canada MEA 1C8 
Call our Sales Reps at: (800) 668-2033 • Internationally: (416) 789-4581 • Fax: (416) 789-3838 

Come see us at Booth #122 at the CCTA CableExpo '99, and Booth #1272 at the Cable-Tec Expo '99. 

www.cableserv.com 

CableServ" 

"The RF Amplifier Specialists" 
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Use Tests and Inspections 
To Evaluate Performance 

II 

SCTE ON 

By Alan Babcock 

ast month, we began discussing how to implement a pay-for-performance program. 

We briefly discussed the need to analyze each ¡ob and identify the competencies re-

quired at each level within the technical workforce. 

Assuming that you now have an ex-
haustive list of competencies for each 
classification, you need to determine 
how to test individuals against the 
competencies. 

These performance assurances include 
written exams, interviews and field in-
spections of work completed. The field in-
spections and interviews can be done only 
by personnel close to the workplace, such 
as quality control personnel, supervisors 
and trainers. 

Written tests 
Written exams are important for veri-

fying individuals' knowledge and abili-
ties. Make sure that written exams are 
nondiscriminatory and that they repre-
sent an appropriate level of knowledge 
for the job. Effective testing confirms 
that an individual can apply the knowl-
edge; ineffective testing confirms only 
that the person tested can recite infor-
mation from a training program. 
Some companies successfully use Soci-

ety of Cable Telecommunications Engi-
neers certification testing to help 
determine job competency One key to 
making this work is aligning the appropri-
ate SCTE certification program with the 
competencies required. 

For example, the competencies for a 
fiber technician would not likely in-
clude the same skills required for an in-
staller. Therefore, it would not be 
appropriate to include the SCTE In-
staller certification program and accom-

panying exams as part of the regimen 
for the fiber technicians. Incorporation 
of testing for Broadband Communica-
tions Technician/Engineer Category 
III—Transportation Systems for the 
Fiber Technician would be appropriate, 
however, because that category includes 
information on fiber optics. 

"Field verifications 
... are the best way 

to be sure that 
an individual can 

perform to the level 
required on the lob." 

Likewise, it would not make sense to 
have an installer take the exams for trans-
portation systems because the knowledge 
in that category does not relate to most in-
stallers' jobs. 
SCTE does not claim that its certifica-

tion programs provide all the verification 
necessary for a particular job classifica-
tion. No written exam, no matter how 
good, can confirm how an individual will 
perform on the job—it simply indicates 
whether the individual has the knowledge 
covered by the test. Field verifications by 

knowledgeable personnel are the best way 
to be sure that an individual can perform 
to the level required on the job. 

Field testing 
Designing appropriate field-testing can 

involve a couple of aspects. A field verifi-
cation can be done either in a controlled 
environment or "live" on the job. Both 
have benefits. 

Field testing in a controlled environ-
ment tends to make verification less sub-
jective. All candidates are exposed to the 
same sets of circumstances so that the 
exams are consistent and nondiscrimina-
tory. However, a formal environment can 
set some candidates at ease while creating 
distress for others, and such checks still 
don't confirm that the individual will per-
form the tasks correctly on the job. 

Field verifications on the job can be 
done either during task performance or 
after job completion. Again, both methods 
have value. 

Checking work after completion im-
proves anonymity, decreases subjectivity 
and indicates how well the individual per-
forms without supervision. Some tasks 
can be verified only by watching an em-
ployee's performance. For example, the 
only way to evaluate ladder- or pole-
climbing techniques or safety practices is 
to observe them in progress. 

To deploy complete and effective pay-
for-performance programs, you need to 
implement all of the verification tech-
niques discussed here. Only through the 
use of all methods can you be sure that 
employees are meeting the predetermined 
competencies. CT 

Alan Babcock is director of training develop-
ment for the Society of Cable Telecommuni-
cations Engineers. He can be e-mailed at 
ababcock@scte. org. 
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GaAs - 

L'nhanceal 

See the future. Gallium Arsenide Technology. 

More often than not, the most earth-

shattering developments begin as a 

quiet whisper; until some innovative 

thinkers begin to imagine their 

potential, challenging themselves and 

others to explore the possibilities. 

Fiber optics, silicon chips, and a small 

handful of other technology break-

throughs have made such an impact 

on entire industries, and in some 

cases, even changed the way we live, 

work, and communicate. 

Today, there's a new breakthrough... 

General Instrument's Enhanced Gallium 

Arsenide MESFET Technology (GaAs). 

GI's application of GaAs is about 

to energize the world of broadband 

network systems. The benefits are 

widespread and extremely impressive. 

The possibilities are virtually limitless. 

We invite you to explore the potential 

of GI's Enhanced GaAs Technology. 

Contact us at 800-523-6678 or at 

www.GI.com. 
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The 1999 Service in. Technology Award 
Cox Communications —A Cable "Three-Peat" 

• 
By Rex Porter 
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The Cox Communications corporate engineering team, clockwise from left: 
Hugh McCarley, director of engineering technology; Richard Wallace, director of materials man-
agement; Christopher Bowick, vice president of technology development; Richard Mueller, vice 
president of operations engineering; Mark Davis, director of engineering for telephony technolo-
gy; and Alex Best, senior vice president of engineering 

Not pictured: John Hildebrand, director of multimedia technology 

ow do you decide that a particular company is The Best? You could choose the biggest, 

simply by looking at the number of subscribers. But to find the best, you need to talk 

with those customers. J.D. Power and Associates did lust that in 1996, 1997 and 1998. Cox Com-

munications won the ID. Power Award in 1996 and captured the top spot for customer satisfaction 

among cable multiple system operators (MS0s) in 1997 and 1998. > 
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Alex Best, 
senior vice president 
of engineering 

An inside look at the Cox customer care center 

Cox President and Chief Executive Offi-
cer James O. Robbins has defined a clear 
vision to every Cox employee: "We will 
be the recognized leader in the communi-
cations business, driven by quality and 

committed to our customers, employees, 
shareholders and communities through 
innovation and growth." 
What probably sets Cox apart from 

other cable operators is that Cox 

Cox Communications 
Congratulations on Receiving 
Communications Technology Service in 
Technology Award and Being Rated #1 in 
Customer Service for the Last 3 Years. 

s'hd'h   I I 

TM 

Technologies Group 
Phone (440)366-6966 FAX (440)366-6802 Internet: http://www.multilinkinc.com/multilinkinc E-mail: sales@multilinkinc.com 
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Congratulations to 

Cox Communications, 

Winner of the 1999 

Service in Technology Award. 



Christopher Bowich, 
vice president of technolo 
development 

understands that technology must fully 
serve the customers' needs. The cus-
tomers don't care how complicated the 

network is; they simply demand reliable, 
uncomplicated service in their homes. 

The company's roots 
How could a cable operator that 

ranks sixth in size gain such esteem 

when judged for customer satisfaction? 
Cox Cable entered the cable business 
in 1962 in Pennsylvania. Like most 
cable operators, Cox turned its early 
efforts toward acquisition and internal 
growth. In 1993, Cox and Southwest-
ern Bell Corp. planned a merger. Then, 
six months later, the deal was can-
celled. In June 1994, Cox merged with 
Times Mirror Cable, and Cox Cable be-
came Cox Communications. On Febru-
ary 1, 1995, Cox began trading 
publicly on the New York Stock Ex-
change under the ticker symbol COX. 

1995 and 1996 continued to be robust 
years for Cox as the company purchased, 
sold and clustered systems in pursuit of 

its "right strategies for success." During 
1995, Robbins re-emphasized that the 
best equipment, offices and people would 
lead to recognition and satisfaction by 
customers across the nation. Training 
would be paramount to unblock the lines 
of communication from headquarters 
down to system operations, to the techni-
cal side, and to the marketing and finan-
cial departments. 

Customer service 
But more importantly, the company 

message would be understood fully by 
customer service representatives (CSRs) 
and installers. CSRs and installers simply 
must understand their business's direc-
tions because they interface with cus-
tomers by phone and face-to-face on a 
daily basis. 

In 1989, Cox established customer ser-
vice standards and tracked their perfor-
mance. Cox's results led the industry to 
adopt many of the service standards na-
tionwide. Then, in 1995, Cox became the 
first cable operator to provide an "on-time 

Congratulations to Cox Communications 

Recipient of the 1999 
Service in Technology Award 

Wavetek Wandel Goltermann thanks you 
for your past support, and congratulates 
you on this prestigious award. 

r-VVAV ETEK W AN DEL 
GOLTERMANN 
Communications Test Solutions 
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ervice in Technology Award Winner 

COMMUNICATIONS 

el® 
Scientific 
Atlanta 

It is our privilege to be your partner 
in leading-edge digital deployments 
and our pleasure to congratulate you 
on this well-deserved recognition. 



Richard Mueller, 
vice president 
of operations engineering 

guarantee," offering customers their 
money back if Cox did not handle their 
service calls in a timely fashion. 

New avenues 
In the midst of a nationwide rebuild 

and upgrade program, Cox introduced 
Cox Wirelink, a new inside telephone 
wire maintenance program, going head-
to-head with the incumbent local telco. 
The service is a prelude to future Cox 
telephony offerings. 

In another prelude, this time to data 
carriage, Cox also unveiled its World 
Wide Web site, www.cox.com. From this 
Web page, Cox customers could enjoy a 
better understanding of broadband 
telecommunications technology. They 
could learn about cable modems, Internet 
protocol (IP) telephony or just about any-
thing you ever wanted to know about 
broadband networks. 

Future directions for the Web site 
could include avenues for customers to 
place service requests and order pay-per-
view (PPV) features online. 

By mid-1996, Cox had begun construc-
tion of new headends and hubs for its 
eight largest systems. Cox calls them 
MTCs, short for master telecommunica-
tions centers, and they're built to last. 
Unlike some headends that are about to 
burst the seams of inadequate buildings, 
Cox's MTCs will be highly expandable 
and nearly bomb-proof. 
The new facilities will feature modular 

design for easy expansion either vertically 
or horizontally; solid concrete walls, floor 
and roof, all set on underground pilings 

for earthquake protection; both battery 
and generator backup power systems; 
surge protection and static control sys-
tems; and a full suite of techniques and 
technologies to keep Mother Nature at bay. 
The watchword here is reliability, both 

as a competitive advantage and also for 
future deployments of lifeline telephone 
service and other advanced offerings. 

Awards and further progress 
Continuing to grow through clustering 

as 1996 ended, Cox won the first-ever 
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De are proudio Eon or 

G- amintzek.abbns 

as "Ése de-serernj recr);véni o/fÁê 

I _9 _9 _9 

cSerere 7ecnohy, 

CHANNEI.L. 

56 MAY 1999 • COMMUNICATIONS TECHNOLOGY 



Our Congratulations 
to 

Cox Communications, 
the winner of this year's 

Service in Technology Award. 

From your friends at Eagle Comtronics. 

 e"--\  
.. EAGLE ... 

COMTRONICS INC. 
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Richard Wallace, 
director of materials management 

Mark Davis, director of engineer 
ing for telephony technology 

Alcoa Fujikura Ltd 
ALCOA 

J.D. Power Award given to a cable compa-
ny for achieving the highest customer sat-
isfaction rate in the cable industry 

During 1997, Cox's Orange County, 
Calif., system made the company's first 
venture into residential high-speed data 
service and Internet access, bringing 

Cox@Home to 30,000 homes. Cox then 
initiated plans to provide digital video and 
a new wired telephony service, Cox Long 
Distance by Frontier. Through Fibernet, 
Cox expanded telephony service for busi-

ness customers—then operating in Hamp-
ton Roads, Va., and Oklahoma City—to 
the system in New Orleans and other sys-
tems. The Fibernet system, as its name 
suggests, is an all-fiber synchronous opti-
cal network (SONET) system, coupled 
with asynchronous transfer mode (ATM) 
switching capabilities. 

Support for schools 
By June 1997, Cox@Home had its debut 

in San Diego and Phoenix. Under the Line 
to Learning program, Cox expanded its 
commitment to education by agreeing to 

install high-speed Internet access in some 
200 schools nationwide each year. Before 
1997 ended, the Walter Kaitz Foundation 
honored Robbins, and J.D. Power again 
bestowed kudos upon Cox for its top cus-
tomer satisfaction ranking among MS0s. 

Realizing that employees who under-
stand their systems thoroughly can com-
municate better with their customers, in 
1998 Cox launched Cox University. This 
is an online, intranet-based platform de-
signed to develop and educate employees. 
Cox employees have access to informa-
tion on subjects ranging from Cox@Home 
installations to Microsoft Office software. 

Milestones 
As 1998 ended, Cox recorded some 

memorable milestones. Cox Digital TV 
enrolled 65,000 subscribers in one year. 
Cox@Home expanded from Orange 
County, Calif., into eight additional mar-
kets. Cox acquired systems serving Las 
Vegas and Tucson, Ariz., and nearby com-
munities. Data revenues for the fourth 
quarter grew from $2.6 million to $8.2 

Telecommunications Division 
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Hats off to 

Cox Communications, 

recipients of the 

1009 Service in Technology Award. 

We applaud your leadership 

and dedication to the industry. 

TRILITHIC C LT CABLE LEAKAGE TECHNOLOGIES 
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Hugh McCarley, 
director of engineen 

John Hildebrand, 
director of multimedia technology 

million. Telephony revenues leapt from 
$3.9 million to $11.5 million. And Cox 

again received J.D. Power recognition for 
customer satisfaction among MS0s. 

Perhaps this Service In Technology 
Award to Cox would better be called the 
Service and Technology Award. If it seems 
that I haven't written specifically about 
technology itself, 1 believe the combined 
efforts of Cox employees have shown the 
true goal of technology. 

It is common knowledge within our 

engineering community that Alex Best is 
our resident expert on telecommunica-
tions technology. Hardly a technical semi-
nar or meeting is planned without a 
request for Best to speak or deliver a 
paper. The dedicated service by Hugh 
McCarley, our Society of Cable Telecom-
munications Engineers board chairman 
and also director of engineering and tech-

nology at Cox, is applauded almost con-
tinually. The commitment of Cox to 
Broadband Communications 
Technician/Engineer (BCT/E) certification 

and attendance at SCTE chapters is well-
known throughout the industry. Cox em-
ployees just seem to want to do a better 
job for their customers. 

A personal note 
I am a Cox subscriber at my home in 

the Phoenix area. For a number of years, 
I was retired and watched a lot of cable 
TV on the Mesa, Ariz., system. I never 
knew of an outage in almost seven years 
and don't remember ever watching any 
reception that was less than excellent. 

If there's only one truth in this world, 
it's that, to paraphrase Abraham Lincoln, 
"You can please some of the people some 
of the time, but you can't please all of the 
people all of the time." But it looks as 
though Cox Communications is doing a 
very good job of getting as close as possi-
ble to that ideal. ( T 

Rex Porter is editor-in-chief of "Communica-
tions Technology" in Denver He can be 
reached via e-mail at tvrex@earthlienet. 

Congratulation to 

Cox Communications 

Winners of Communications 

Technology's 1999 Service 

in Technology Award from your 

friends at SETE j 

MAY 1999 • COMMUNICATIONS TECHNOLOGY 



Congratu4tions 

Cox Communications 
1999 Service in Technology Award Winner 

0  Conutecope® 
How Intelligence Travels. 
www.commscope.com 
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Congratulations 
Precision Valley Communications Corporation 

Offers our best wishes and we proudly salute 

Cox Communications 
as the recipient of the 1999 
service in technology award 

Mapping The World Since 1988 

Precision Valley Communications Corporation 

Broadband Engineering 

(800) 773-9317 
www.pvc2.com 

Visit us at Booth 1510 
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COX COMMUNICATION 
V 

1999 Service in Technology Award 

We're proud to do business 

with this industry leader! 

aCO 
ELECTRONICS INC 
The Network Cornpan 

800-233-2267 • www.c-cor.com 

Moore Diversified is proud to salute 

Cox Communications 
as the winner of CT's 1999 

Service in Technology Award. 

MooRE 
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/Congratulations to 

Cox Communications 

for attaining the 

1999 Service in 
Technology Award 

for your significant advancements 
40e,, 

in cable engineering. 
, 

We at Philips share Cox's 
1,1 

vision of providing the 

highest quality advanced 

communications 

networks today.' / 

PHILIPS 

Leik mate etiejs better 



Congratulations to Cox 
Communications 

for receipt of CT's Service in 
Technology Award for 1999. 

From your friends at PPC 

AT&T Broadband 

& Internet Services 

congratulates 

Cox Communications 

as Winners of the 

1999 Service in 

Technology Award 

serv•ice, n. 
act or means of serving 

Congratulations on 
a defining moment. 

We're proud to join our colleagues 

in honoring 

Cox Communications 

for outstanding customer service. 

LITEeTTURE 
LIBRARY® 

The definitive reference for the new broadband age. 
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Cele 3ratinc the Best in the Business 

Congratulations to our Engineering Experts, 

the 1999 Service in Technology Award Winner 

CO 
COMMUNICATIONS 



Congratulations! 

- 

LecTro 
'CPR 

are in order to... 

Cox Communications 
For the prestigious 

1999 Service In Technology Award 

TM 

Lc eTro CAB! Powering Systems 

SCTE 
L.  

Sustaining Membe 

Lectro Products. Inc. • 8380 Capital Blvd.• Raleigh. NC 27616 • USA • (919) 713-5300 
(800) 551-3790 •www.powerware.com/lectro.htm •Lectro@email.powerware.com 

We're proud to join our colleagues 
in honoring 

Cox Communications, 
recipient of CT's 1999 Service in 

Technology Award 

Sprint North Supply 

'Sprint. 
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CORNING Corning 

congratulates 
Cox Communications 
Service in technology 

1999 

Cox Communications 
At Corning, we recognize your contributions to 

broadband communications. Congratulations. 

Count on Corningefiber 
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COX 
COMMUNICATIONS 

A S A R ECIPIENT OF THE 

SERVICE IN 

TECHNOLOGY AWARD 

YOUR FRIENDS AND 

COLLEAGUES AT 

POWER & TEL 
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Norte] Networks 

congratulates 

Cox Communications 

as the recipient of 

the 1999 Service in 

Technology Award. 

Sometimes, providing the finest 

solutions in communications 

networks is only half the story. At 

Nortel Networks, we realize some of 

the brightest ideas and services 

come when two organizations work 

together. It's in this spirit that 

we're proud to partner with 

Cox Communications. Because it's 

opportunities like this which make 

our story of communications 

networks complete. 1-800-4NORTEL. 

www.nortelnetworks.com 

NORTEL 
NETWORKS 

How the world shares ideas. 



MEGA HERTZ 

ongratu ations to 
Cox Communications! 

Communications 
Tchnology 

Video Satellite Telecoms Data 

C 
International Cable 

e CABLE CONSTRUCTORS, INC. 

Annonixe 

CableFAX  
"What the Industry Reads First' 

LINDSAY 
IL1(YFRONICS 

LEAMING INDUSTRIES 

wwm, CableTodayalm 
Online News & Solutions for Video, Voice and Data Professionals 
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The Retur,nktib ig 
"frave 1 ed 

Engineers Brave the Trenches for Two-Way Activation 
By Greta Durr 

n the more than two decades since cable IV officially began its evolutionary foray into the 

full-service cable telecommunications arena, there has been speculation about how two-

way activation will take place and at what cost to operators. Market analysts have emitted numbers 

that illuminate the broadband landscape like particulate matter in the Los Angeles skyline. 
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video carrier, the VIDEO 
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Small, light in weight and designed for handheld 
operation. The new PROMAX-8 outperforms most 
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It's versatile graphic LCD display, with back 
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including Data Logger, Direct Printer or PC 
Interface. 
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battery. 
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Figure 1: A glimpse of Oberlin Cable Co-op's noise floor 
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Figure 1: The total return path noise floor of Oberlin Cable Co-op's entire system, including ap-
proximately 120 trunk amps and line extenders with about 2,000 filtered drops into the hub, 
which feed input to the LANCity headend controller 

Figure 2: Modem traffic relative to Oberlin's noise floor 
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Figure 2: Represents identical conditions with Zenith cable modem traffic depicted relative to the 
noise floor indicating the relationship between the traffic and the noise floor Because Oberlin's 
setup uses Zenith gear for schools and municipal government intranet, and LANcity equipment 
for its Internet subscriber platform, it is a very flexible hybrid data solution, says Poge Smit. 

Still, engineers in systems of all sizes are 
finding that two-way's inherent concerns 
remain unchanged. 

Cable's market changes form 
According to Forrester Research, by 

2002 cable companies will capture an esti-
mated 80 percent of the residential broad-
band services market. 
The firm also projects that cable data 

services will surge from 350,000 sub-
scribers in mid-1998 to more than 2 mil-
lion by the end of 2002, primarily because 
of falling cable modem prices and rising 
consumer awareness. 

"Broadband will alter the Internet land-
scape, changing customers' use and expe-
rience of online resources and forcing 
service providers to sharpen their broad-
band strategies," says Forrester research 
analyst Christopher Mines. 

Clustering trend ignites 
Vigorous deal-making indicates that the 

cable industry has come of age. A clustering 
pattern has emerged, as multiple systems 
operators (MS0s) become increasingly mo-

tivated to draw their lines in the system 
sand. This trend will forever change the way 
broadband services are delivered in the 
United States. (See Table 1 on page 78.) 
One such deal was Adelphia's $2 billion 

purchase of FrontierVision that, upon its 
completion, will add 702,000 cable sub-
scribers to Adelphia's existing base of 2.36 
million customers. 

At the time of the announcement, ap-
proximately half of FrontierVision's cus-
tomers were located adjacent to Adelphia's 
existing operations in New England and 
Virginia. 

"The FrontierVision systems represent 
the largest group of cable systems located 
within our Northeast region of operations 
that were likely to come up for sale," ex-
plains John Rigas, who founded Adelphia 
in 1952. 
The deal, like many others taking place 

nationwide, will help the MS0 to consoli-
date its efforts in offering enhanced ser-
vices over two-way networks and insulate 
its holdings from formidable competition. 
An agreement between leading con-

tenders Media0ne and Cox indicates 
that the clustering trend shows no signs 
of slowing. 

This swap, scheduled to be completed 
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later in 1999 at an undisclosed price 
also covers systems in the Northeast. 
Cox is trading its systems in Massachu-

setts, representing 54,000 customers, for 
access to 51,000 MediaOne customers in 
Connecticut and Rhode Island. This is not 
the first such deal for either MSO, nor is it 
likely to be the last. 

Each company's efforts to consolidate 
operations into large clusters are aimed at 
better enabling new services such as digi-
tal TV (DTV), data, high-speed Internet 

access and telephony services. 
"This transaction, our trade with Time 

Warner announced earlier this year and last 
year's swap with TCI, which will increase 
our presence in South Florida, are part of 
our strategy to increase our strength in the 
areas we already serve," comments Jan Pe-
ters, an executive at Media0ne. 

There is no doubt among cable's engi-
neers that deals such as these pose a new 
world of challenges to the people charged 
with bringing the new systems into the 
fold while working to upgrade and main-
tain existing plant. 

Worth the effort 
The industry is dealing and engineer-

ing so vigorously for good reason. Ac-
cording to the Strategis Group, the 
average monthly revenue per cable sub-
scriber, estimated at $37.50 last year, will 
increase by 50 percent in 2003. (See 
Table 2 on page 80.) Combined with in-
creased premium service offerings, ana-
lysts agree that the impact on revenue is 
bound to be significant. 

At what cost? 
According to a National Cable Televi-

sion Association report, based on Paul 
Kagan Associates' research, cable com-
panies invested nearly $8 billion in in-
frastructure upgrades in 1998 to bring 
subscribers higher quality pictures and 
sound, more programming, and two-way 
capable systems. 
The same study estimates that since 

the 1996 Telecommunications Act, 
cable's infrastructure investments have 
totaled more than $20 billion. 

At this point, the study estimates that 

56 percent of all cable homes are passed 
by activated two-way plant, allowing the 
deployment of DTV, data, high-speed In-
ternet access and telephony. 

Ready, aim, fire ... 
As the projections indicate, the chaotic 

broadband market has top guns and zip 
guns alike eyeing the same target: en-
hanced services deployment over whatev-
er plant they can get their hands on. 

In the meantime, engineers with sys-
tems of all sizes and upgrade status are 
working diligently to implement the 
changes. The work is no simple task 
for any of the operators making the 
transition. 

A large upgrade 
Cox Communications reports that two-

way activation efforts are nearing the 
halfway mark throughout its rapidly ex-
panding plant. Swaps and other dealings 
aside, the MSO anticipates that the major-
ity of its two-way activation goals will be 
completed by 2000. 
The huge upgrade effort has been nearly 

10 years in the making, says Cox Telepho-

ny Technology Director Mark Davis. 
In the planning process, the MSO de-

cided that some of the elements of suc-
cessful two-way activation would require 

additional downstream bandwidth cou-
pled with useable upstream bandwidth for 
interactive services. 

Davis says that by deploying ring-in-
ring architecture and generator-backed 
power supplies in the outside plant, net-
work reliability has been maximized 

Cox Vice President of Engineering 
Operations Dick Mueller says he can 
barely express the extent of what he 
has learned about activating the return 
path since the MSO's effort began. 
Headend design isn't the only thing 
that's changed, he says, or the only 
thing that's bound to change as two-
way activation becomes more wide-
spread. 

"Early on, we looked at the available 
technologies," he says. "We did some mar-
ket research relative to customers, and we 
decided that the best way to do powering 
on the NIUs (network interface units) on 
the side of the house was through net-
work power." 

At the time, he says, the only technolo-
gy available was the very large and costly 
central power supplies. "You have to pick 
a penetration level when you do that de-
sign that you think you're going to hit. We 
picked 20 percent." 

The market research didn't indicate they 
would reach the specified penetration level 
for years to come, he says. "We launched 
the service and started getting 20 percent 
in a few months rather than in several 
years, so we had to rethink our position." 

Soon, he notes, Cox made the decision 
to move from centralized powering with 
generator backup back to distributed loca-
tions with generator backup. 

"That gave us much higher penetration 
potential," says Mueller, "in some cases as 
much as 100 percent higher." )0-

BOTTOM I IME 
LII1L 

Return Path Challenges 

For years, there has been speculation 
about how two-way activation will take 
place and at what cost to operators. 
Despite all the numbers floating 
around, engineers in systems of all 
sizes are finding that two-way's inher-
ent concerns remain unchanged. 

According to a National Cable Tele-
vision Association report, cable compa-
nies invested nearly $8 billion on 
infrastructure upgrades in 1998. At 
this point, the study estimates that 56 
percent of all cable homes are passed 
by activated two-way plant. 
Cox Vice President of Engineering 

Operations Dick Mueller says that the 
MSO's two-way deployments have been 
educational for all parties involved. 
Headend design, system architectures 
and associated equipment are evolving 
with the rest of the industry. 

Oberlin, Ohio, cable system co-op 
engineer Poge Smit says he also has 
learned a great deal from activating the 
return path in his 2,000-subscriber sys-
tem. For Smit, the challenge of going 
two-way and activating data services 
has been an in-the-trenches battle. 

Regardless of a system's architecture, 
size or enhanced service goals, engi-
neers who have traveled the return 
path's activation requirements agree 
that ingress remains the top concern 
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Table 1: Paul Kagan Associates' top 10 cable deals in history 

Date Brier Seller Amount 

6/98 AT&T ICI 546.95 billion 

2/96 U S WEST Media Group Continental Cablevision 59.85 billion 

7/98 Vulcan Ventures (Paul Allen) Charter Comm. S45 billion 

2/89 Time, Inc. Warner Cornos. 53.63 billion 

4/88 Comcost/TKR KKR/STORER S2 88 billion 

4/98 Vulcan Ventures (Paul Allen) Marcus Cable $2.18 billion 

5/93 US WEST Time Warner 52./3 billion 

2/95 Time Warner Coblevision $2.72 billion 

10/93 ICI Liberty Media 52.51 billion 
3/88 United Artists Comm. United Cable Television 5245 billion 

Currently, Cox has migrated about 40 
percent of its system to distributed power 
from centralized power. It costs about the 
same, Mueller says, without being "the 
size of a Volkswagen bus." Another advan-
tage to the turn in powering strategy 
Mueller says, is avoiding the necessity of 
powering from subscribers front yards. 
"That's always an issue." 

Old ideas become new tricks 
With the increasing demand for en-

hanced services and aggressive deployment 
schedules for two-way activation. Mueller 

says the industry is poised for changes in 
design and engineering strategies. 

"Architectures will always evolve. 
They have to," he says. "As new tech-
nologies become available and the cost 

fi---
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Reader Service Number 38 

of existing technologies goes down, the 
design has to change." 
Though multiplexing, in concept, is not 

new, dense wavelength division multiplex-
ing (DWDM) is a technology many MSOs 
are looking to for expanding the capabili-
ties of their broadband pipe without hav-
ing to deploy as much additional fiber. 
Comcast and TCI, for example, have 

been experimenting with Harmonic's 
METROLink DWDM technology in a 
number of systems. 
Among the reasons for the product's 

emerging popularity, says Harmonic 
Transmitter Product Specialist Ketan 
Gadkari, are its offerings of a complete 
two-way, eight-wavelength solution that 
stands only 12 rack units tall. Efficient 
use of space in the hub is an important 
consideration for many operators seek-
ing to deploy two-way and expand their 
service offerings. 
As the technology becomes more per-

vasive, he says, prices for DWDM and as-
sociated equipment such as 
Erbium-doped fiber-optic amplifiers 
(EDFAs) will continue to drop. 
Other vendors, such as ADC, ANTEC, 

Ciena, Philips, Scientific-Atlanta and 
Siemens, to name a few, also are working 
on it and are in various stages of ensur-
ing a place for their DWDM products in 

the telecommunications marketplace. 
"We're not deploying it at the moment," 

says Mueller, but Cox is regarding it as in-
surance for the future. "We have always 
planned that DWDM would be available 
to us going forward if we need to shrink 
node sizes. We've got a standard on how 

many we'll place, and if we have to shrink 
the node sizes down over time, we'll do it 
through wavelength division multiplexing 
(WDM)," he says. 

A smaller upgrade 
Ohio cable system engineer Poge Smit 

also has learned a great deal from acti-
vating the return path in his system; 
moreover, he is never at a loss for words 
about it. 

His system, the Oberlin Cable Co-op, 
is owned and operated by its 2,000 sub-
scribers via an elected board of trustees. 
Oberlin's traditional plant may be con-
sidered archaic by some standards. 

For Smit, the challenge of going two-
way and activating data services to 
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Table 2: Strotegis Group's projected revenue per subscriber per month, 1997-2003 

1997 1998 1999 2000 2001 2002 2003 

$31.50 $40.30 93.40 S46.60 $5010 $53.90 $51.90 
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In the Two-Way Fast Lane 

At a recent CableLabs news briefing 
held in Denver, engineering execu-
tives from several cable telecommu-
nications operations discussed their 

two-way capability status and their 
goals for future return path activa-
tion. It's clear that the ongoing deal-
making and consolidation trends will 
impact two-way upgrades, but here's 
what the executives had to say. 
• Bud Wonsiewicz, senior vice presi-
dent and chief technical officer of 
Media0ne, destined to be absorbed 
by Comcast upon completion of a 
recently announced merger, says 
that his plant is now 50 percent ca-
pable of two-way operations, but 
forecasts that figure to jump to 70 
percent by the end of this year. 
• Comcast's Vice President of Strate-
gic Planning Mark Coblitz says that 

60 percent of the company's plant is 
now two-way capable. 
• Time Warner CTO Jim Chiddix es-
timates that 75 percent of his total 
plant is currently two-way capable. 
By the end of 1999, he says that the 
company has estimated that 85 per-
cent of the plant will be upgraded, 
and by 2000, two-way operations 
will be at 100 percent. 
• Tony Werner, vice president of en-
gineering and technical ops for 
TCI, now AT&T Broadband & In-
ternet Services, says that by the 
end of 1999, 60 percent of the 
company's plant will be two-way 
capable. By 2000, he says, the up-
grades will reach 100-percent two-
way capability. 

"As a small, ̀ classic' 450 MHz cable sys-
tem contemplating two-way plant activa-
tion for data services, we faced many of 
the same obstacles and considerations as 
any larger operator," says Smit. "The 
biggest difference, other than the manage-
ment logistics of a larger deployment, was 
the lack of fiber optics in our system. 

"Without the convenience of multiple 
nodes combining at the headend, each 
with only five to seven actives represent-
ing several hundred drops, our noise bat-
tle was considerably more formidable than 
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Alpha understands the critical role that power plays in ensuring overall network reliability, and 
continues to design and develop products that meet today's power requirements, while considering 
tomorrow's powering objectives. 

More  Power 
Today's cable networks require more power. Alpha's XM Series 2 
CableUPS® breaks through the industry's traditional 15-amp power ceiling 
with the first 90-volt, 22.5-amp power supply. That's a 50 percent 
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Redundant Power 
Alpha has again pioneered cable TV powering technology. The optional 
PIM card enables the XM Series 2 module to be configured with true N+1 
redundancy. This critical feature has been developed in direct response to 
the industry's need for increased network reliability. 

«LiAllYJIt 
• L..,1 

MOM 

AdvancedCommunications 
Advanced communication capabilities make not only more information 
more accessible, but also provide embedded diagnostics, for quicker, more 
efficient servicing. The serial interface available for the XM Series 2 also 
provides a simpler, more accurate connection to digital transponders, 
eliminating costly analog-to-digital converters. 
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Two-Way Survival Guide 
An estimated 95 percent of ingress and related problems affecting the upstream path 
originate in subscriber drops. Problems occurring between the tap and the side of the 
subscriber's house comprise 25 percent of that number. Between the side of the house 
and the TV set, 70 percent of the culprits are lurking. In all, a mere 5 percent of 
ingress problems may be blamed on the distribution network. The following check-
list is an updated version of a 1997 workshop presentation made by Ron Hranac at 
the Society of Cable Telecommunications Engineers' Cable-Tec Expo in Orlando, Fla. 

✓ Understand the business 
• Stop thinking like a cable TV operator. 
• Start thinking like a telecommunications provider. 

✓ Architecture 
• Hybrid fiber/coax (HFC) is preferred over tree-and-branch. 
• HFC allows relatively small service areas to be fed by fiber. 

✓ Downstream coax plant electrical 
• Correct amplifier setup—proper attenuators, equalizers, automatic level control 
(ALC/ASC) and so on. 
• Correct input and output operating levels. 
• Sweep and align all amplifiers for optimum flatness, even if cascades are only two 
or three deep. 
• Make sure there is no measurable signal leakage. 

✓ t pstream coax plant electrical 
• Correct amplifier setup (proper attenuators, equalizers and so on). 
• Correct input and output operating levels. 
• sweep and align reverse for optimum flatness. 
• Fix distribution and headend ingress problems. 

✓ Coax plant physical considerations 
• Proper grounding and bonding 
• Tight hardware 
• No broken lashing wire 
• No kinked or cracked cables 
• Use only pin connectors. 
• Good weatherproofing 
• All passive and active device lids/closures properly torqued 
• Unused 5/8-24 ports with port plugs installed and correctly tightened 

V Subscriber drops 
• Use only messengered cable on aerial drops. 
• Use corrosion inhibitor type cable for all aerial drops and flooded cable for all 
underground drops. 
• Use tri-shield or greater shielding on all drops. 

• Use good quality connectors, hardware and drop passives. 
• Use good installation practices. 
• Fix drop-related leakage and ingress problems. 
• Use proper common-point grounding/bonding to minimize ground loops and 
sheath currents. 

• Use drop splitters with blocking capacitors on all ports. (See related article by 
Ron Hranac on page 96.) 
• Use high pass filters and common mode chokes for problem drops. 

in a typical HFC (hybrid fiber/coax) de-
sign," he explains. 

Bringing it all together with only a few 
people on staff and a similarly limited bud-
get meant breaking a few rules, defying 
some conventions of modern broadband 
engineering and some experimentation, 
but it's all starting to pay off, he says. 

"Whether you're 
a monster AISO 

poised to conquer the 
world or a little 
popstand in the 

Midwest lust having 
some fun, two-way 

is THE way." 
We currently have a combination of 

nearly 120 trunk stations and line extenders 
representing approximately 1,600 service 
drops converging into one hub ̀ supemode' 
with a consistent noise floor of —40 dBmV," 
Smit says. (See Figures 1 and 2 on page 76.) 

"The keys to our success were meticu-
lous attention to the initial reverse design 
considerations in a 'classic' coax system, 
combined with a thorough understanding 
of the obstacles before us," Smit explains. 

The song remains the some 
Regardless of a system's architecture, 

size or enhanced service goals, ingress 
remains the top concern of operators 
seeking to activate and maintain a clean 
return path. 
"We all know that ingress is the 

biggest problem in the return path," says 
Smit. "Despite the 'cleanroom' engineer-
ing philosophy of those who proclaim 
high pass filtering of drops is the 'wrong 
way' to eliminate return impairments, we 
chose to utilize high pass filters on all 
drops not receiving two-way services. 

"As a small system, the cost was 
minimal, and 90 percent of the most 
likely sources of ingress inside the 
subscriber premises have been 
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Distri buted orCentrali zed  
Alpha helped develop both distributed and centralized powering approaches. 
The XM Series 2 provides safe, clean reliable power to both architectures, 
significantly streamlining product familiarity and training issues, as well as 
supporting migration strategies. 

Extended Runti me 
An entire series of extended runtime products are now available for new builds 
and system upgrades, including enclosures with greater battery storage 
capacity and 48-volt systems. These new products include incremental solutions 
that allow operators to build on existent systems, avoiding the high cost of total 
system replacement. 

36 volt 

48 volt III 

Batter Technolo 
Exclusive battery technology, improved runtimes and longer 
warranties help ensure optimal performance for all cable TV 
applications. The new AlphaCellTM battery offering includes six 
different models, incorporating four separate battery technologies. 

hours 

IndefiniteRuntime 
With the AlphaGenTM offering, indefinite runtime is now an 
option. This new and revolutionary powering technology comes 
from Alpha Technologies — the company that introduced 
generators to the outside plant. 

4 



API 

Industry Specific Batteries 

Equipment Co-Location Bay 

Distributed or Centralized Applications 

alpha 

Advanced Communications 

More Power Density 

Dual Independent Output 

Indefinite Runtime 

ALPHA TECHNOLOGIES 3767 Alpha Way Bellingham, WA 98226 Tel: 360-647-2360 Fax: 360-671-4936 L. 7 



Communications and New from the publisher of Communications 
Yule* SaeUwe Teleera 

C 
International Cable 

Ii99 Cable Industry Directory 

Completely updated for 1999, the Cable Industry Directory 
is packed with more accurate information than ever before — 
so you'll have the reference you need to make your strategic 
and tactical decisions faster. 

Reserve your copy of the 1999 Cable Industry Directory by 
July 15, 1999, and you'll receive $50.00 off the cover price! 
You'll pay just $245 for this indispensable industry reference. 

Here's what's 

• Top 40 enhanced-service providers 

• Business profiles of the top 50 MSOs and listing of each 
of their systems 

• Detailed programming services section 

• Product and service buyer's guide 

• Associations, government regulators and other industry 
players 

• The CableFAX 100 — cable's top movers and shakers 

Phillips 1 9 9 9 

CL 
blouse( 

Cerr: 

CABLE INDUSTRY , 
DIRECTORY  

ON CD-ROM! 
able Industry 

-ROM, and you'll 
get a FREE print copy. You'll pay 
just $395 for these two resources. 

• 
D 

ALSO AVAILABLE 
rder the 1999 

Your 1999 Cable Industry Directory is 
covered by Phillips' 100% Satisfaction Guarantee! 

Use your copy for 15 days — if you're not 

satisfied, you may return your directory to Phillips 

for a prompt and courteous refund. 

Fax this form to 301/309-3847 to reserve your copy 
1000 r«1110 Indus fir,-

Please send me copies of the 1999 Cable Industry Directory for $245 each. As a preferred 

Phillips customer, I'll save $50.00 per copy! 

Ul Please send me 
a FREE print copy with every CD I order! 

Ship to: 

Name 

copies of the 1999 Cable Industry Directory on CD for $395 each. I'll get 

Company   

Title   

Address   

City  State Zip 

Phone   

Fax 

Email 

Payment Information: 

  J Credit Card: 

UVisa iMC —IAmex —1Diners 

UDiscover 

Card Number   

Exp. Date   

Authorized Signature   

J Check: (payable to Cable Industry Directory, 
P.O. Box 61110, Potomac, MD 20859-1110) 

—I Wire transfer: (specify product and shipping information) 
First Union National Bank, USA 
ABA# 055003201, Acct.# 2044002897673 

1999 Cable Industry Directory PO Box 61110 - 1201 Seven Locks Road - Potomac, MD 20859-1110 
800/777-5006 or 301/424-3338 - fax: 301/309-3847 - email: clientservices.pbi@phillips.com - www.cabletoday.com 



eliminated. This approach has been 
extremely effective in helping to iso-
late the occasional return aberrations 
in the cable plant itself. 

"A very important element of any re-
turn path activation and two-way service 
deployment is having quality instrumen-
tation for correct sweep/alignment and 
subsequent analysis/monitoring of the 

reverse spectrum on an ongoing basis. 
One must also understand what he is ac-
tually viewing on the instrument's dis-
play and how to most effectively use test 
gear," says Smit. 

Mueller agrees on the importance of 
monitoring for ingress. "Obviously, 
when we were a one-way downstream 
service, we didn't really pay attention 

Simplified fault locating is in your future. 

Tempo has the TDR for your future, today. 

With true step technology, a .2 ns rise time, 

and a range over 1.2 GHz, Tempo's TR-3120 is 

the TDR for simplifying locates in coax, 

twisted pair, and broadband networks. Take 

a look at the future. Take a look at Tempo. 

1390 Aspen Way 
Vista, CA 92083 

800-642-2155 or 760-598-8900 
760-598-5634 (fax) 

www.temporesearch.com 

Tempo 
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to the upstream path and the ingress 
issues. Now that we're a two-way ser-

vice, we have a significant amount of 
preparation of the network to get it 
ready. It's a matter of fixing it and 
then keeping an eye on it going for-
ward and having the tools in place fi 
efficient monitoring. When things 
loosen up, you start getting ingress. 
It's a job of diligence more than any. 
thing else," he says. 

Training is an issue initially, he says. 
"It's just a matter of taking the time to 
train people on the theory of return 
path operation, and when you see cer-
tain phenomena displayed on the 
scope—what it means and ho': to find si 
the problem. It's not a huge issue," he 
says, adding that the magnitude of the 
staff is more significant than the materi-
al that needs to be covered. 

The last word 
"Probably the most important aspect 

of establishing and maintaining a clean 
and efficient return path is to abandon 
some of the old ways of dealing with the 
forward path," says Smit. "The mindset 
of 'the pictures look OK' is hardly appro-
priate for the strict requirements of two-
way deployments. 

"Use quality materials," he emphasizes. 
"Take installation procedures and general 
system maintenance and leakage detectiot 
practices to the highest possible level: 

"Our entire project is nearly compli 
It was accomplished by very careful 
study of the design considerations, se; 
of-the-pants learning, aggressive pursi 
of our objectives, and plenty of hard 
work by one engineer and one techni-
cian," Smit says. 

Smit's words of wisdom ring true for 
nearly any engineer working on return 
path activation in a system of any size, 
anywhere. 

"It's not magic or rocket science," Sm 
concludes. "It all boils down to sound e 
gineering and adherence to fundamenta 
practices. Whether you're a monster M5 
poised to conquer the world or a little 
popstand in the Midwest just having soi 
fun, two-way is THE way." ( T 

Greta Dun. is assistant editor at "Commun 
cations Technology." She may be reached VI./ 
e-mail at gdurr@phillips.com. 
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The best TDR 
just got better! 
No smoke. 

No mirrors. 

No wizardry. 

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

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

Seeing is believing. 
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To Boost Capacity, 
You Have to Be Dense 

DWDM Offers Quantum Leap in Network Throughput 
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By Arthur Cole 

etting the most out of 

your fiber is the name of 

the game in cable network design these days, and with many 

systems adding data, Internet access and telephony on top of 

that bandwidth hog called video, more and more systems are 

facing a capacity crunch. 

But before you think all hope is lost and you're doomed to ex-
pensive fiber overlays and installation of new network gear to 
keep up, know that new optical transmission technologies are 
pushing the capability of fiber beyond what anyone thought 
possible just a few years ago. 

One of the hottest technologies right now is dense wave-
length division multiplexing (DWDM). Basically, the technol-
ogy combines multiple wavelengths onto a single fiber at the 
same time, making it ideal as a distribution system from the 
headend to the hub and all the way to the neighborhood node. 

(See the accompanying figure on page 88.) It also offers bene-
fits for the reverse path in an interactive network. 

Researchers are so high on DWDM that many call it the 

network technology of the future, far outclassing other capacity-
increasing schemes such as time division multiplexing (TDM) and 
frequency stacking. 
"TDM rates are tailing off at maybe 40 Gbps," said Ken Wirth, di-
rector of marketing at Lucent Technologies' Optical Networking 
Group. "The development curve and research curve will give us a lot 
more on the dense wavelength side than on the TDM side." 
Lucent recently launched a DWDM platform geared for telco networks 

capable of placing 80 2.5 Gbps (0C-48) channels onto a single fiber, with 
160 expected by this time next year. The system allows a total of eight 
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How DWDM works 

1 80 video 
I channels 

(Including 
unique channels   
for specific hubs) 
1 

I 16 OAAA IF channels 
I (Premium 

channels , PPV) 

1 
1 SONET two-way 
1 ((able modem, 
I voice traffic) 

1,1 

 r--> 
DWDM 8x1 
multiplexer 

Heudend 

Source Scientific Atlanta 

Nummummmill› 

Single fiber with 
FDFA 

DWDM 8x1 
multiplexer 

Hub 

80 video 
channels 

160AM IF 
channels 

SONET two-way 

fibers. Do the math, and you come up 

with a whopping 3.2 terabits per second. 
Telephone companies have been work-

ing with DWDM for several years, but it 

has caught the attention of cable operators 

only in the past year or so. TCI and Com-
cast have announced DWDM rollouts, 
while others such as Time Warner say 

they are very interested. At the moment, it 
appears that systems delivering eight 

wavelengths will suffice for the cablc in-
dustry, with early adopters upgrading to 
16 next year. 

"If you already have fiber in place, it 

makes you think hard (about installing 
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umitomo pioneered user-friendly 
ibbon matrix, and was the first U.S. 
ompany to introduce a complete 
iutside plant family of fiber cable. 
:or LAN applications, Air Blown 
'iber was first introduced in the U.S. 
iy Sumitomo as FutureFlex to 
educe installation costs and "future 
>roof" networks. 

Wherever you find 
innovation in fiber, 
you'll find Sumitomo. 
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DWDM)," said Jim Chiddix, vice presi-
dent and chief technical officer at Time 
Warner. "I'm sure it will find even more 
uses as costs come down." 

Chiddix said Time Warner conducted 
some early experiments with DWDM sev-
eral years ago, but has not yet committed 
to a large-scale rollout of the technology 

But at TCI, DWDM systems are going 

in across the country as the company 
beefs up its two-way capabilities for the 
merger with AT&T. The rollout also 
takes advantage of DWDM's other main 
benefit: the ability to target services to 
specific nodes outfitted to carry only 
designated wavelengths. 

"We're implementing it for segmenting 
nodes to have them ready for telephony 
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and high-speed access," said Oleh 

Sniezko, vice president of engineering at 
TO. "The beauty is that it is fully scalable 
and fully transparent. We don't have to do 
anything in between (headends, hubs and 
nodes), just add transmitters as we go. We 
can quickly re-engineer the network to in-
crease bandwidth per homes passed." 

Meanwhile, Comcast is installing Har-
monic Inc.'s METROLink DWDM system 
on the hub-to-headend return path at its 
system in Sarasota, Fla. > 

BOTTOM I IhIr 

Do More With Less 

If you haven't heard of dense wave-
length division multiplexing (DWDM 
by now, you're behind the curve. Re-
searchers say it is the hottest technolu 
gy out right now for increasing 
network capacity, and it will be far 
cheaper to install than new fiber in 
most cases. 
Not only is it useful for broadening 

the pipeline to the home, it also has 

tremendous applications for the return 
path, virtually eliminating network 
overloads even in the highest traffic 
periods. Other advantages are that it 
allows for greater node segmentation. 
making it easier to target specific area, 
for comrtiercial insertion, local pro-

gramming and other services. It also 
makes adding new channels a snap. 
For cable operators worrying about 

the expense of pushing active systems 
and personnel farther out into the 
network to deliver interactive ser-
vices, DWDM is a lifesaver because it 

allows all of that gear to be central-
ized at the headend. 

Meanwhile, optical amplifiers are get-
ting more powerful at less cost, making 
it likely that less powerful lasers will be 
needed to drive the network. 
The end result is that cable still has 

the widest pipe into the home and now 
has a powerful solution for the return 
path. Who's afraid of the telcos now? 
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In the return 
in fact, the return path is likely to be 

the deployment of choice for most opera-
tors for the next several years as interac-
tive services become more prevalent. All 
those requests, particularly at peak hours, 
are expected to quickly overload tradition-
al return networks. 

"You have to maintain segmentation 

back to the headend," said John Trail, 

director of product line management for 
transmission systems at Harmonic. "You 
can't really accumulate signals from too 
many homes because the noise levels 
get too high. 

"By transporting them back as separate 
data streams, you maintain good signal-to-
noise ratios (S/Ns), even in the presence 
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of ingress noise, and you maintain good 
bit error rates (BERs)." 

Centralization is easier 
DWDM also can help overcome one of 

the main disadvantages to interactive 
networks: the need to place active equip-
ment, and the personnel and power sup-
plies to run them, farther out into the 
network. Under a DWDM system, differ-
ent wavelengths can be targeted to 
nodes, allowing the nodes and even the 

hubs that serve them to become com-
pletely passive. This allows most, if not 
all, of the active systems and engineering 

staff to remain at the headend. 

"New optical 
transmission technolo-
gies are pushing the 
capability of finer 

beyond what anyone 
thought possible lust 
a few years ago." 

Of course, not everyone is buying into 
the idea of completely passive hubs and 
nodes. Media0ne is adopting a point-to-
point architecture in many of its systems 
and is looking to develop what it calls 
Power Domain Node architecture. The 
idea is to provide one power supply for 
each node, which would feed only 200 to 
400 homes, rather than the customary 
500 to 1,000. 

"We're taking a look at more passivity 
in the hubs, but not exclusive passivity," 
said Joe Wetzel, vice president of technol-

ogy at Media0ne. "The node is where the 
conversion (from optical to RF) happens, 
so I need powering and activity there." 

Is DWDM going to play a part in Me-
dia0ne's future? Probably, but the compa-
ny is likely to field a mixture of 
technologies, Wetzel said. 
"DWDM is a great reinforcement tech-

nology," he said. "It's probably very eco-
nomical compared to hanging more fiber. 
But when someone comes in and says all 
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your operations can run on one platform, 
the savings of doing that has to be greater 
than a combined solution." 

That question of cost is an elusive one 
when it comes to implementing DWDM. 
Manufacturers say the final price tag of a 
fully operational DWDM platform varies 
depending on the number of channels, the 
length of the link, how many stops along 

the way and other factors. Still, many say 
it will come in at one-half to one-third of 
the cost of laying new fiber, particularly if 
it's underground. Once the system is in 
place, adding new services is a simple 
matter of plugging in another transmitter 
and running it through another port on 
the multiplexer. 

Another advantage to a DWDM archi-
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tecture is that it doesn't preclude the use 
of other transmission methods. Imagine a 
fiber carrying 16 wavelengths, one or all 
of them carrying two or more TDM sig-
nals delivering asynchronous transfer 
mode (ATM) packets, and you get an idea 
of the flexibility of the system. 

High power, dropping prices 
The key technologies driving DWDM 

are advanced lasers capable of delivering 
tighter wavelengths in the 1,550 nm re-

gion. These are coupled with more power-
ful filters that prevent crosstalk between 
wavelengths, plus new lines of amplifiers 
that produce little or no degradation. 

"We've just barely scratched the surface 
in the capacity of dense wavelength multi-
plexing," said Bob Scott, director of mar-
keting for Scientific-Atlanta's optical 
electric business unit. 
When it comes to further advance-

ments in transmission hardware, few 
people see any major advancements in 
items such as lasers and amplifiers. It 
seems that the industry has settled on 
the 1,550 nm and 1,310 nm wavelength 
regions established in the International 
Telecommunications Union grid. 
The result is that these products are 

now seen as commodities competing on 
price and performance levels. If anything, 
the ever-increasing power of optical am-
plifiers-24 dBm Erbium-doped fiber am-
plifiers (EDFAs) for 1,550 nm and 14 
dBm EDFAs are now available—is likely 
to produce a run on lower power lasers. 
As Media0ne's Joe Wetzel put it, he'd 
rather install a pair of more reliable 2 dB 
lasers instead of a single 4 dB if he's got 
adequate power in the field. 

Any way you look at it, cable is still 
in the driver's seat when it comes to de-
livering mass quantities of data to and 
from the home. 

Just ask executives at AT&T. With coax 
still the widest pipe in the neighborhood 
and fiber backbones gearing up to two-
way communication at a rapid rate, it's 
time for cable operators to stop asking 
"How will I be able to provide all these 
services?" and start asking, "What else can 
I add to my system to stay out in front in 
the 21st century?" 

Arthur Cole is a contributing editor for 
"Communications Technology" 
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Hum 
Got You Down? 
Block Capacitors Fix Reverse Path Woes 

By Ron Hronac 

t seems the more we learn about two-way cable system operation, the less we know. 

As if ingress, common path distortion ((T), group delay and even basic network align-

ment aren't enough to keep us occupied, there is yet another piece to this puzzle. 

Shaw Cablesystems' Allan Hamilton post-
ed an interesting message on the SCTE-
List describing a reverse path interference 
problem that manifested itself as upstream 

data packet loss. In addition to identifying 
the problem, he described an effective fix. 
The accompanying sidebar includes his 
original List message. 

In a nutshell, Hamilton and his staff 
found that the usual neutral fault currents 
that exist on the outer surface of cable 
shielding were entering a subscriber's drop 
wiring via the toroidal transformer found in 
the drop splitter. This current saturated the 
transformer's ferrite core, which caused fair-
ly nasty hum modulation that appeared to 
affect only the reverse path. The result was 
up to 40-percent packet loss, which obvi-
ously did a number on data throughput. )1e. 
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Figure 1: Typical two-output drop splitter 

T2 

Out 

Out 

When drop shields ore compromised 
Take a look at Figure 1. It's a schematic 

diagram of a typical two-output drop split-
ter. Transformers Ti and T2 are toroidal 
devices; that is, they are wound on small 
ferrite cores. 

All of the components shown in the 
schematic are installed in a metallic hous-

ing that provides suitable RF shielding, 
which in theory keeps cable signals inside 
the splitter and over-the-air RF signals 
outside the splitter. 

But what happens when the cable 
shielding, and consequently also the split-
ter housing, is bonded to the building's 
"grounding electrode" as specified by the 

National Electrical Code (NEC) or other 
requirements? The shield and splitter 
housing are placed at the same ground po-
tential as the building's electrical power 
neutral conductor. 

This is done to minimize potential dif-
ferences between cable and power 
grounds. It also means that power compa-
ny or in-house neutral fault currents will 
be shared between the neutral conductor 
and cable shield. 

Thus, some of those neutral fault cur-
rents will be present as sheath currents on 
the outside of our cable. So far, so good. A 
properly bonded and grounded plant can 
in most cases deal with this situation. 
Now look at Figure 2. This is the same 

splitter schematic shown in Figure 1, with 
a path highlighted where low-frequency 
electrical interference can get inside the 
splitter via transformer Ti's grounded end. 
While RF can't follow the same ground-

to-center conductor path, the transformer 
windings present a very low resistance to 
DC and low-frequency AC. 
Out of curiosity, I connected an ohm-

meter between a drop splitter's input con-
nector center conductor and the housing, 
and 1 measured only 0.1 to 0.2 ohm. 

The SCIE-List is a great place to share your suc-
cess stories as well as your engineering chal-
lenges. Shaw Cablesystems' Allan Hamilton 
posted the following message on the SCIE-List. 

Hello, Listers. I am a new subscriber to the List 
and thought you might be interested in a cable 
modem service call problem we recently had. 
A new modem install had trouble getting 

dynamic host configuration protocol (DHCP) to 
get Internet protocol (IP) connectivity. It eventu-
ally got an address, but our tech found that ping-
ing the gateway showed 40-percent packet loss. 

He found that removing the ground at the 
entrance splitter totally cleaned up packet loss. 
We measured 4.5 VAC from the disconnected 
shield to building ground. Connecting an amme-
ter from shield to ground showed 1 amp of 
ground fault current (barely visible spark). Our 
underground plant is bonded to electrical utility 
service about six poles away on a different 
power distribution line. 
My experience is that small potential differ-

How It All Started 
ences in grounds is very common. 
We installed a voltage block coupler (VBC — 

an inline "F" device with a 0.001 pF capacitor 
in center conductor) at the entrance splitter. 
Pings gave 100-percent return; we removed the 
VBC, and pings immediately began to miss. 

To gain a better understanding, we injected 
an 18 MHz continuous wave (CW) carrier at the 
splitter and measured hum back at the headend. 
With ground and no VBC, we measured 20-per-
cent hum (2 dB peak-to-peak). Without ground 
or VBC, we measured 2 percent with erratic 
jumps to 20 percent. With ground and VBC, the 
hum was stable at 2 percent. 
We feel that the ground fault current on the 

shield also is carried on the center conductor 
because of the small ferrite transformers at the 
multitap port and house splitter input causing the 
center conductor and shield to be in parallel. The 
current through the ferrite transformer causes satu-
ration of the ferrite with hum modulation resulting, 
particularly at lower return frequencies. The TV pic-

ture quality was good with or without the VBC. 
The VBC does not stop the ground fault current it 
lust prevents the center conductor from carrying it. 

Ground fault current is not new, but we 
believe it may be ¡ust as serious a return path 
problem as common path distortions (CPDs) and 
ingress in our return plant. It can vary with earth 
moisture, time of day and electrical loads as 
well as the condition of our plant and the electri-
cal utility. It cannot be reduced by adding more 
fiber nodes, and it can't be detected by our sig-
nal leakage programs or spectrum analyzer 
noise monitoring. 

It can be fixed with a simple VBC device, 
although a still better solution is indoor passives 
with built in blocks. 

Allan Hamilton, A.Sc.T 
Technical Supervisor 
Shaw Cablesystems 
Kelowna, British Columbia 
alhamilton@home.com 
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Here's where things get interesting. If 
the subscriber tap at the pole or pedestal 
is a type without blocking capacitors in 
series with the center conductor, some of 
the neutral fault current present on the 
drop shielding at the side of the house 
will flow from the splitter ground (hous-
ing) through Ti's windings and onto the 
center conductor. 
From there it will flow through the 

drop's center conductor to the toroidal 
transformer in the tap, completing a "cir-
cuit." If the current is high enough, it will 
saturate the splitter ferrite material and 
possibly also the ferrite material in the tap 
port circuit, causing hum modulation. 

Likewise, if there is a similar path 
present in a matching transformer or 
TV or videocassette recorder (VCR) 
input inside the home, an electrical cur-
rent could flow from Ti through T2 
and through the house side of the drop 
wiring, causing the same hum modula-
tion problem. 
This is by no means a new phenome-

'ion. Nearly 10 years ago, Ron Hepler, 

Figure 2: Low frequency electrical interference enters the splitter 
via transformer Ti 's grounded end 

12 

then group engineer with Prime Cable, 
wrote about this in an article that ap-
peared in the May 1990 issue of Commu-
nications Technology ("Hum Modulation in 

Drop Passives," page 28). 

Hepler's focus was how this problem 
affected addressable converter data carri-
ers in one-way systems. His article de-
scribed an example where a voltage drop 
of just 3 V across a neutral conductor 
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Block capacitors to the rescue could produce a current flow of 5.53 am-
peres on a drop, 17 percent of which 

would appear on the center conductor. 
That's 0.94 ampere, clearly enough to sat-
urate a drop splitter's tiny ferrites. 

Call Today for 
a 90 Day 

dakiii.onPaç 

The problem went away if you tem-

porarily disconnected the neutral bond 
wire from the drop, but this created a safe-
ty hazard and noncompliance with the 

  A..tiej.aliejLei  1,±4.1.t.11.101 1, 1.1e1,14r1r,el 

NEC. Prime Cable's permanent fix was to 
buy drop splitters with blocking capaci-
tors on the input port. 

Figure 3 shows blocking capacitors 
added to the original splitter schematic. 
The capacitors will allow RF to pass, but 
not DC or low-frequency AC. 
The capacitors eliminate the DC/low-

frequency AC path through the cable cen-
ter conductor, preventing current from 
flowing through any of the splitter's.trans-
former windings. 

Ferrite saturation cannot occur, and 
neither will hum modulation. In practice, 
this fix requires more than just adding the 
capacitors; the capacitors by themselves 
will affect the splitter's RF performance 
somewhat, so a few other components are 
necessary I've left them out to simplify 
the diagram. 

There's another benefit to using split-
ters with blocking capacitors. The ca-

pacitors are one way to help to keep 
the splitter ferrites from developing 
residual magnetism, which can cause 
passive device intermod. (See my col-
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umn in the September 1998 issue of 

Communications Technology for more on 

this subject.) 
Several manufacturers now have avail-

able drop splitters that come with block-

ing capacitors built-in. 

If you've been pulling your hair out try-
ing to solve reverse path data transmission 

woes that occur despite an apparently 
clean reverse path, you might want to 
look at this as a possible solution. It's a 

cheap and effective tool for your two-way 

toolbox. ( T 

Ron Hranac is vice president of RF engineer-

ing for High Speed Access Corp. in Denver. 
He also is senior technical editor for "Com-
munications Technology" He can be reached 

via e-mail at rhranac@aol.com. 
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When Hum Modulation Strikes 

Neutral fault currents that exist on 
the outer surface of cable shielding 

can enter a subscriber's drop wiring 
via the toroidal transformers found 

in drop splitters. 

This will, under some circum-
stances, cause an electrical current to 

flow on the cable's center conductor. 
If the electrical current is large 

enough, it will saturate the splitter's 
toroidal transformer ferrite core and 

cause hum modulation. 

Shaw Cablesystems personnel in 

Kelowna, British Columbia, found 

instances of this that appeared to af-

fect only the reverse path. The result 
was up to 40-percent data packet 

loss, which degraded cable modem 

performance. 
The initial fix was to install a voltage 

blocking coupler (VBC) on the split-

ter's input port, which prevented the 
unwanted electrical current from flow-

ing in the drop. This success led to the 
use of drop splitters with built-in 
blocking capacitors on all of the split-

ter ports, a low-cost and effective fix to 
this potentially serious problem. 
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Dealing with the next Generation 
By Bill Wall 

igh definition TV (HDTV) is here at last, and we can expect its foothold to expand. In-

deed, the standards are mostly in place for manufacturers to build cable-compatible 

digital TV (DTV) sets and, eventually, digital cable-ready 1V sets. But when this new generation ar-

rives, what do we do about the present generation of HDTV sets? 

How do we provide digital and high defin-
ition service to those very expensive 

pieces of legacy consumer equipment 

without having to set up parallel systems 
just for them? Read on. 

Let's fast-forward to 2001. American 

consumers are being inundated with ad-
vertising to purchase the new, better and 

cheaper HDTV sets. By that time, ideally, 
delivering the new HDTV channels over 
cable will not require any additional infra-

structure equipment in the cable system. 
Receivers of over-the-air signals, satel-

lite-fed signals or direct fiber feeds will 

bring digital baseband signals to cable 
headends. These signals will be multi-

plexed together and upconverted to a 

quadrature amplitude modulation (QAM) 

format just like any DTV source in a cable 
system. This approach is identical to how 

operators handle standard definition TV 
(SDTV) digital signals today. 

Consider three cable subscribers in 2001, 
represented in Figure 1 (on page 106). Sub-

scriber A has a digital set-top box to decode 

HD signals directly and down-convert them 
to analog NTSC for display on a conven-

tional TV set. Subscriber B has an HDTV 
set-top box with "FireWire"—a high-per-

formance bus based on the Institute of 

Electrical and Electronics Engineers' 1394 
interface—that delivers digital signals into 
new HDTV sets that support FireWire. And 
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What constitutes o DTV set? subscriber C gets HD digital signals directly 

off the cable to an even newer TV set: a 
cable-ready DTV with its own built-in cir-
cuits that accept QAM signals. 

Tomorrow's ideal way of putting HDTV 
channels on cable must be tempered with 
today's realities. Today, there are no cable-
ready DTV sets that can decode QAM. Also, 
neither the digital set-tops being deployed 
today nor first-generation DTV sets include 
IEEE 1394, which was only recently adopt-
ed as an official SCTE standard. For that 
reason, manufacturers won't be able to de-
liver FireWire-compatible DTV sets and set-
tops until the end of this year. 
While the rocky road to HDTV is get-

ting smoother for audiences characterized 
by subscribers A, B and C, another group 
of subscribers faces an undetermined path. 
They are the early adopters who are buy-
ing first-generation DTV sets. 

The Advanced Television Systems Com-
mittee and the Consumer Electronics 
Manufacturing Association have a joint 
program to establish a DTV "seal" for digi-
tal TV sets. 

To sport the DTV logo, for example, a 
DTV set must be capable of decoding all 
18 ATSC formats used by terrestrial broad-
casters. Some of these are HD formats; the 
others are SDTV formats. 

ATSC's specifications for HDTV are very 
similar to what's already on cable. The 
main differences: 
1) Modulation: Cable's modulation tech-

nique is QAM, but the Federal Commu-
nications Commission mandates 8-VSB 
(vestigial sideband) as the modulation 

method for terrestrial broadcast. 
2) Cable has agreed on two profiles of 

broadcasting: Profile 1 has 15 SDTV 

formats, nine of which also are ATSC 
formats. Profile 2 includes all 18 ATSC 
formats. New cable-ready DTV sets will 

accommodate Profile 2. 

The cable, consumer electronics and 
broadcasting industries are making progress 
with several issues impacting next-genera-
tion HDTV sets and set-tops. The first of 
these is copy protection. The cable industry 
has made the IEEE 1394 interface specifica-
tion a standard, but the consumer electron-
ics industry has not yet agreed to the "Five 
Companies" digital transmission copy pro-
tection (5C DTCP) techniques that have 
been endorsed by the cable industry. 
The second issue involves set-top-gener-

ated graphics. In the original 1394 specifi-
cation, there were no provisions to handle 
graphics originated by the set-top (such as 
an electronic program guide, or EPG) that 
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Figure 1: SDTV, HDTV and DP/ in 2001 

Over the air 

Fiber optics 

Satellite 

8-VS8 
receiver 

Fiber-optic 
receiver 

Satellite 
receiver 

N1UX 

Headend 

HD 
set-top 

HD 
set-top 

Home 

Subscriber A 

Subscriber B 

1394 
Fire Wire 

Subscriber C 

NTSC 
Tv sit 

HDTV 
set 

Coble-ready 
HDTV set 

Note: Conventional NIS( IV sets and future fiDN sets will be able to receive broadcast DN signals, but first-generation DIV sets are not cable-ready and don't have IEEE 1394. 

Figure 2: HD set-tops for legacy HDTV sets 
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need to be displayed on the TV set. So far, 
the ultimate way to get set-top-generated 
graphics onto the DTV set remains unre-

solved, though the current SCTE home 

digital network interface (HDNI) specifica-
tion allows limited graphics. 

The third issue is control mechanisms. 

How do you use a single remote control 

for the set-top and the DTV set so they 

can pass control information back and 
forth on the 1394? The cable and con-

sumer electronics industries have agreed 
to postpone this issue and let either two 
remotes or a universal remote provide the 
short-term solution. 

These issues impact the definition 
of what constitutes a cable-ready DTV 
set. A joint committee has made 

progress, but retail availability of cable-

ready HDTV sets capable of receiving 

QAM signals directly probably is at 
least 18 months away. 

Legacy DTV sets 
One of the greatest challenges is: 

What happens to the early HDTV sets? 
CEMA estimates that up to 150,000 

first-generation HDTV sets will have 
been sold by year-end 1999 at prices up 

to $10,000. Lacking support for QAM 

signals, these TV sets can't receive 
HDTV over cable. They can receive 

HDTV signals only via over-the-air ter-

restrial broadcasts. )0-
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Out With the Old, in With the New 

Although some high-definition TV 
(HDTV) issues are not yet resolved, re-
cently approved standards have cleared 
the path for a new breed of digital TV 
(DTV) sets to be on the market by the 
end of this year. Cable subscribers with 

conventional standard definition TV 
(SDTV) sets, the upcoming FireWire-
compatible DTV sets or future cable-
ready DTV sets will be able to receive 

HD programming without modification 
to the cable network infrastructure. 

However, unless the cable, broadcast-
ing and consumer electronics industries 

-41 

can agree on a practical solution, a 
fourth category—the early adopters of 
about 150,000 expensive first-generation 

DTV sets—will not be able to decode 
cable signals. 

There's no perfect solution, but one 
alternative stands out as the best way to 

avoid rapid obsolescence of these legacy 
HDTV sets. That is to receive over-the-
air signals at the headend and carry 

them via quadrature amplitude modula-

tion (QAM) over the cable system to a 

high-definition set-top. The set-top de-
codes the HD signal and feeds it with a 

component analog output to legacy 
HDTV sets. 

QAM—the standard specified by SCTE 
for cable carriage of digital signals—has 
been in place since November 1996. A 
month later, the FCC adopted 8-VSB as the 

broadcast standard. Both standards can be 
cost-effectively integrated into consumer 
devices in the future, providing compatibili-
ty with both cable and terrestrial broadcast. 

The cable-ready DTV sets of the future 
will support QAM, but controversy re-
mains on how to get cable signals to the 
150,000 first-generation set purchasers. 
What are the alternatives? One is to send 
8-VSB signals via cable to today's DTV 
sets. That approach is technically feasible, 
but has several disadvantages: 
• It's inefficient. QAM enables two HD 
signals to be placed in a single 6 MHz 
cable channel—twice the carriage ca-
pacity of 8-VSB. 
• It doesn't support conditional access 
(CA). Cable operators want to be able 
to control the access to premium ser-
vices. If a premium service is carried 
on 8-VSB, legacy HDTV sets have no 
way of handling CA. 
• It's not compatible with existing digital 
set-tops. By the end of this year, there 
will be more than 5 million digital set-
tops deployed that can receive SDTV 
formats via QAM. Broadcasters are in the 
business of capturing viewers, so it 
makes little sense to let 150,000 legacy 
HDTV sets undermine the utility of mil-
lions of digital set-tops. In its early 

With Lindsay's Addressable Tap Module, 

you only have to go there once. 



Most models use either a luminance and 
color difference (YPrPb) interface or a 
red-green-blue (RGB) interface. A new 
HDTV digital set-top with a programma-
ble component analog output will be able 
to configure to either of these interfaces. 

Having the component analog output in 
the HDTV set-top solves another problem: 
It enables high-performance set-top 
graphics to be mixed with video. 
The cable industry and its suppliers can 

solve the most vexing of the problems as-
sociated with first-generation HDTV sets. 
The lack of copy protection will continue 
to be an issue, but HDTV set-tops with 
component analog output appear to be the 

best short-term solution to save first-gen-
eration HDTV sets from near-term obsoles-
cence. Set-tops for the solution outlined 
here will be available soon; then, owners 
of legacy DTV sets can count on cable as 
the source of their HDTV viewing. CT 

Bill Wall, Ph.D., is technical director, sub-
scriber networks, at Scientific-Atlanta. He 

can be reached at (770) 236-5052 or via e-
mail at bill.wall@sciatl.com. 

years, HDTV broadcasting will be largely 
limited to prime time; the rest of the 
time the major networks will be broad-
casting multiple channels of SDTV. If 
cable operators use 8-VSB for primetime 
HD shows and then broadcasters switch 
to SDTV outside of prime time, the only 
people who will be able to watch the 
SDTV channels outside of prime time 
will be the 150,000 HDTV owners. On 
the other hand, using QAM, broadcast-
ers can reach not only the legacy HDTV 
sets but also the millions of viewers 
using today's digital set-tops. 
• It would be difficult to get rid of 8-VSB. 
Even in expanded cable systems, band-
width is at a premium. If an operator be-
gins serving a small number of DTV sets 
via 8-VSB, those subscribers will contin-
ue to want service for many years after 
real cable-ready DTV sets become avail-
able. The operator is stuck with a legacy 
service that eats up bandwidth for a very 
small number of subscribers. 

Overall, 8-VSB is a poor solution for de-
livering HD on a cable system—which is 

why so few systems are committing re-
sources to it. 
A much better solution is to receive 

over-the-air signals at the headend and 
convert them to QAM for carriage over 
the cable system, but now to a high-defin-

"Tomorrow's ideal 
way of putting HDTV 
channels on cable 
must be tempered 

with today's realities." 

ition set-top. The set-top decodes the HD 
signal and feeds it with a component ana-
log output to legacy HDTV sets. (See Fig-
ure 2 on page 106.) 
Out of 20-plus HDTV models now on 

the market, a recent survey found that 
only one lacks a component analog input. 

Engineered Solutions ... for the last mile. 
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Until Every Day Is Sunny And 
Dry, There's Eagle Elite Traps. 

Every Eagle trap is designed and built to last longer and perform better than 
any other trap on the market. In the toughest environmental 
conditions. And, we have the patents to prove it. 

Our patented Double-D outer shield, 
our patented dome seal, and our 
technologically superior 0-ring seals 
provide extraordinary environmental 
stability. Plus our patented shift tuning 
process and our patented, shielded, single 
circuit board ensure that our traps work the 
way they were designed to. From the first trap 
in the production run to the last. 

More than 20 years of technological innovation go into 
each filter, making Eagle Elite the most reliable trap on the 
market. Find out how Eagle reliability and performance can work for you. 

Call Eagle at 800.448.7474 or 315.622.3402 or fax us at 315.622.3800. 

You can also check out our web site at www.eaglefilters.com. 

isit us at booth #216 
at the Cable Tec EXPO 
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Glossary 

At a Glance 
By Panasonic and the Consumer Electronics Manufacturers Association 

n this age of rapid technological advances, ¡argon can tend to accelerate faster than we 

can absorb it. The emergence of digital TV (DTV) offers a prime example, with a mix 

of familiar and new terminology, all of which can combine into a muddle of confusion. 

So in the interests of not being left alone 
and puzzled in technology's dust, here fol-
lows a glossary of some of the important 
terms and acronyms associated with the 
realm of DIV. 

A-B 
AC-3: Also known as Dolby Digital, deliv-

ers digital audio (CD-quality), provides five 
full-bandwidth channels for front left, front 
right, center, surround left and surround 
right, plus a low frequency effect (LFE) sub-
woofer channel (total 5.1 channels). 
Advanced Television Systems Commit-

tee (ATSC): Committee responsible for 
DTV standards and development, as well 
as its 18 formats of DTV. 

A/D: Analog-to-digital conversion or 
converter used at the transmission end of 
a broadcast. 

Addressable resolution: The highest 
resolution signal that a display device (TV 

set or monitor) can accept. The device, 
however, may not be capable of displaying 
this resolution. 

Artifacts: Unwanted visible effects in 
the picture created by disturbances in the 
transmission or image processing, such as 
"edge crawl" or "hanging dots" in analog 

pictures or "pixilation" in digital pictures. 
Aspect ratio: The width of a picture rel-

ative to its height. If an NTSC picture is 4 
feet wide, it will be 3 feet high. Thus, it 
has a 4:3 aspect ratio. High definition TV 
(HDTV) has a 16:9 aspect ratio. 

Confused by digital TV 
¡argon? This glossary 
will set you straight. 

Bit rate: Measured as bits per second 
(bps) and used to express the rate at 
which data is transmitted or processed. 
The higher the bit rate, the more data that 
is processed and, typically, the higher the 
picture resolution. 

C-D 
Component video connection: The out-

put of a video device, such as a set-top 
box for DTV, or the input of a DTV receiv-
er or monitor consisting of three primary 
color signals (red, green and blue, called 
RGB) that together convey all necessary 

picture information. With current con-
sumer video products, the three compo-
nent signals have been translated into 
luminance (Y) and two color difference 
signals (Pb, Pr), each on a separate wire. 

Composite video: An analog, encoded 
video signal (such as NTSC) that includes 
vertical and horizontal synchronizing infor-
mation. Having the luminance (brightness) 
and chrominance (color) signals encoded 
together means that a single connection 
wire is needed, such as RCA-type cable. 

Compression: A method of electronically 
reducing the number of bits required to 
store or transmit data within a specified 
time or space. The video industry uses sev-

eral types of compression methods, but the 
method adopted for DTV is called MPEG-2 
(Moving Pictures Experts Group-2). 

DIA: Converter of digital to analog sig-

nals. The device also is referred to as DAC 
(D/A converter). In order for conventional 
TV technology to display digitally transmit-
ted TV data, the data must be decoded first 
and then converted back to an analog signal. 

DTS: Digital Theater Systems sound. Dis-
crete 5.1-channel surround system similar 
to, but not the same as, Dolby Digital. 
Dolby Digital is the DTV standard, but DTS 
competes with it on videotapes, digital ver-
satile disk (DVD) and in the movie theaters. 

Downconvert: A term used to describe 
the format conversion from a higher res-
olution input signal number to a lower 
display number, such as 1,080i input to 
480i display. 3110-
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The future of ND is 
coming together. 

Now you've got one 
source for the most 
complete video-on-
demand solution. 
nCUBE... 
pi lut; video servers that are the most 

scalable and reliable in the world. Only 

nCUBE servers can be configured to 

deliver in excess of 20,000 broadcast 

quality MPEG video streams with a 

single copy of each file. 

SkyConnect... 
has an intimate knowledge of integrating 

video server systems with cable system 

operations. Our expertise in software 

applications, on-site installation, 

customer training, and technical support 

allows us to get your system up and 

running effortlessly. 

Together... 
wu the largest current base of 

video server systems in the world, with 

more than 21,000 broadcast quality 

MPEG channels installed. We bring you 

VOD the way it was meant to be — robust, 

scalable, cost-efficient and available 

immediately. 

nCUBE 
Sky Connect 

Many solutions. 
One source. 
800-759-2583 

See the future in action. SCIE Booth #1128 
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E-I L-R 
EPG: Electronic program guide. An on-

screen display of channels and program data. 
High definition TV (HDTV): HDTV is ap-

proximately twice the vertical and hori-
zontal picture resolution of today's NTSC 
TV, essentially making the picture twice as 
sharp. HDTV also has an aspect ratio of 
16:9 as compared with most of today's TV 
screens, which have an aspect ratio of 4:3. 
HDTV offers reduced motion artifacts and 
5.1 independent channels of CD-quality 
stereo surround sound, also referred to as 
AC-3. 

IEEE 1394 (aka "FireWire"): The Insti-
tute of Electrical and Electronics Engi-
neers' standard interface for the transfer of 
high-speed digital data between devices 
such as a digital set-top box and digital 
videocassette recorder (VCR). Sometimes 
referred to as firewire or i.link. 

Interlaced scanning: In a TV display, 
the process of reassembling a picture from 
a series of electrical signals (video signal). 
In the NTSC system (current TV picture), 
525 scanning lines are used to create a 
picture (frame). The frame/picture is 
made up of two fields: Field 1 has 262.5 
odd lines (1, 3, 5...), and Field 2 has 
262.5 even lines (2, 4, 6...). The odd lines 
are scanned (or painted on the screen) in 
1/59.94 of a second, and the even lines 
follow in the next 1/59.94 of a second. 
This presents an entire frame/picture of 
525 lines in 1/29.97 of a second. 

Letterbox: The term used to describe 
the way a 16:9 aspect ratio image is dis-
played on a 4:3 screen, where black areas 
are visible above and below the image. 

Line doubling: A method, through spe-
cial circuitry, to modify an NTSC inter-
laced picture to create an effect similar to 
a progressively scanned picture. The first 
field of 262.5 odd-numbered lines are 
stored in digital memory and combined 
with the even-numbered lines. Then all 
525 lines are scanned in 1/29.97 of a sec-
ond. The result is improved detail en-
hancement from an NTSC source. 
MPEG-2: A system adopted by the 

Moving Pictures Experts Group that was 

developed for compressing digitized video 
to save bandwidth. 

Pixel: Short term for picture element— 
essentially, a single displayable video dot. 

Progressive scanning: Typically used by 
VGA computer monitors, all the horizon-
tal scan lines are "painted" on the screen 
at one time. Adopted DTV formats in-
clude both interlaced and progressive 
broadcast and display methods. 

Resolution: The density of lines or dots 
per line that make up a visual image. Usu-
ally, the higher the numbers, the sharper 
and more detailed the picture will be. In 
terms of DTV, maximum resolution refers 
to the number of horizontal scanning 
lines multiplied by the total number of 
pixels per line, called pixel density. 

s-1 
Standard definition TV (SDTV): Digi-

tally transmitted SDTV includes 480-line 
resolution in both interlaced and progres-
sively scanned formats. It offers signifi-
cant improvement over today's 
conventional NTSC picture resolution 
and is similar to DVD or direct broadcast 
satellite (DBS) quality because the digital 
transmission eliminates snow and ghosts, 
which can be common with the current 
NTSC TV format. Also, because of digital 
compression technology, several programs 
can be transmitted simultaneously within 
the same channel. 

Upconvert: The term used to describe 
the conversion of a lower apparent resolu-
tion to a higher number, such as upcon-
verting 720p to 1080i. This is a misnomer 
because, to accomplish this, the horizontal 
scanning frequency actually is reduced 
from 45 kHz to 33.75 kHz. Resolution 
quality is not improved by this method. 

Y, Pb, Pr: Generally used where a DTV 
signal source is employed. The video sig-
nal is separated into its component parts 

of brightness and color differentials. The 
most advanced method for interconnect-
ing decoded video data. 

Y, U, V: Also sometimes referred to as Y, 
Cr, Cb where a video signal is separated into 
its components of brightness and color. ( T 

For more information, point your browser to 
www.panasonic.com. 

Turn Your EAS System into a Positive Force! 

• Eliminate disruptive EAS program deletions. Upgrade from 
disruptive IF and RF switches to smooth crawls over program video. 
Low cost crawls or mix low and high-end CG's. 

• Protect commercial insertions. TV broadcasters do it manually— 
you can automate it. 

• Eliminate customer service calls. For channel realignments. 

sun-spots or whatever, advise with a silent crawl message. 

• Promote Pay and Premium Channels. For free premium channel days. 
automatically open the scrambler and crawl the viewer subscription promo. 

• Channel sharing. Your EAS system can schedule and switch sources. 

• Digital EAS. Provide G.I. (HITS) and S-A (Pegasus) EAS interface. 

rn11U111LIIIL Cdi9aroadcast. 
rtim stir 

Frontline/Vela Broadcast • 800-231-1349 • www.vela.com 

See us at Cable-Tec Expo Booth 1619 
Reader Service Number 62 
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We've got every-
thing you need 

to organize all your 

headend equipment. 

And, you can easily 

build it out to 

accommodate the 

digital technology 

services of the 

future. If we were 

into advertising 

slogans, you could 

say we have"today's 

structural solutions 
for tomorrow's 

technology.'' 

Fact is, we're the 

leader in organizing 

the rack and cabinet 

infrastructure of 

leading U.S. technol-

ogy companies. 

And we do it 

with high functional 

performance and 

high-tech styling. 

With our system 

you can move or 

re-cable equipment 

to preserve physical 

channel sequencing 

in the racks. Add 

your high speed 

data transport for 

Internet customers. 

And keep up with 

change. Isn't that 

refreshing? 

We have a free 

technical document 

with our full CATV 

product line that's 

yours for the asking. 

Call the CPI office 

nearest you (shown 

below), or contact 

your distributor. 

CPI is an 

employee-owned 

corporation. 

Organizing. Storing. Securing. 

CPI 
CHATSWORTH 

PRODUCTS, INC. 

T YES, I'D LIKE MORE INFORMATION ABOUT 1 1 i 
i ORGANIZING ALL OUR DIGITAL 1 i 1 
1 HADEN EQUIPMENT.  1 
L J 

CHATSWORTH, CA 818-882-8595 El GEORGETOWN, TX 512-863-7800 Er NEW BERN, NC 252-514-2779 III NEW CASTLE, IN 765-599-9000 

Email: catv@chotsworth.com E www.chatsworth.corn 
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Paper Chase 
By Randall Anderson 

Detailed 

Maps Are Just 

A Click Away 

n of telecommunications has come the opportuni-

rotors to offer customers more than just cable 

iew (PPV). You're now competing with Internet 

the local phone company in offering a complete 

rt with this new opportunity comes the challenge 

icit's as good as, if not better than, plain old tele-

In the past, cable network managers 
have had no other tools than reams of 
paper to refer to when locating a fault, 
or putting together a map for manage-
ment and marketing review. Essentially, 
we've been using 19th century tech-
niques for managing a technology mov-
ing into the 21st century. However, new, 
cost-effective personal computer (PC)-
based applications are rapidly changing 
this deficiency. 

Benefits of document management 
These applications, an outgrowth of 

the burgeoning telecommunications in-
dustry, now make it possible for a man-

ager to document all network attributes, 
specifications, routes and other data 
electronically. This means that all 
data—tables, specifications, equipment 
lists, enclosure descriptions, cable 
routes—can now be stored in a comput-
er application that makes them easy to 
retrieve in a matter of seconds. Literally, 
it puts network data at your fingertips. 
The advantages of such a system are ob-

vious: Fiber and cable monitoring become 
more effective because data supporting the 
network are rapidly accessible. Manage-
ment reports, which take hours (even 
days) using a paper documentation sys-
tem, can now be produced in a matter of 
minutes. And network maps for marketing 

and engineering are available at the click 
of a mouse. 

Further, you can greatly reduce the time 
it takes to locate service faults (in many 
cases to only 10 to 15 minutes) so that 
you can make repairs to the network very 
rapidly. 

Perhaps a better way to ask this is, 
"What do you need to know to really 
manage your network?" You'll need to 
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assemble a very thorough set of docu-
ments that cover the details of splices 
and their locations, cable routes, termi-
nation points, and other network attrib-
utes—information that you probably 
have right now in paper form. But many 
of you are asking for electronic docu-
mentation. 
When evaluating a network manage-

ment system, you must go through the 
same exercise. What information do you 
need to do your job? What kinds of re-
ports must you provide to management, 
marketing and engineering on a regular 
basis? What data do you require to locate 
and repair faults? 

The devil is in the details 
Pursuant to providing information 

and creating reports is the degree of de-
tail you require. Most network manage-
ment systems will allow you to input a 
significant amount of detail. You need to 
choose a system that accepts the great-
est amount of detail possible and reports 
it. This must include: 
• Cable routes 
• Cable and fiber attributes, including 
cable type (number of fibers and capaci-
ty), manufacturer and which customers 
are assigned to which fibers 
• Splice keys (including splice type and 
date), splice enclosures 
• Termination points, access points 
• Customer/building locations 
• Amplifier locations (plus type, manufac-

turer, date installed, specifications) 
• Computer-aided design (CAD) drawings 

Network management systems can help locate ser-
vice interruptions fast. By inputting the "length-to-
fault" distance obtained from an OTDR trace, you 
can quickly find the fault and display it on a map. 
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and schematics 
• Manufacturers' drawings and pho-
tographs 
• Cable spans and lengths, including fiber 
lengths 

I"Relating ' 
documentation to 

Ili geographic mapping 
puts the informatio 

belongs—on 
it logically 

the à 
netivork." II 

Remember that the quality of this elec-
tronic documentation will be only as good 
as the accuracy of the data you input. If 
you put garbage in, you'll get garbage out. 

Mapping pulls it all together 
What makes these systems so valuable 

is not merely the ability to document and 
then report all network attributes, but also 
the capability to illustrate this information 
geographically. Mapping applications that 
are integral parts of network management 
systems provide very powerful solutions 

that permit two things: 
• Mapping of cable networks, detailing 
each and every cable span, splice, termi-
nation and customer location 
• Overlaying these routes onto actual geo-
graphic maps of cities, towns and re-
gions to provide an extremely accurate 
view of your network 

Relating documentation to geographic 
mapping puts the information where it 
logically belongs—on the network. A typ-
ical network management scenario would 
involve calling up a network map and 
then clicking on specific icons on the 
map to retrieve data. Splice locations, 
splice keys and enclosures; a specific 
cable span; a customer location; verifica-
tion of optical fiber count; and who is on 
each fiber are examples of data available 
via network maps. 

What it really means 
Network management systems really 

save time and money. For example, 
using paper documentation, it could 
take a network administrator up to two 
days simply to find a splice location to 
verify the splices and their attributes. 
With modern network management sys-
tems, this can be accomplished in min-
utes. Obviously, time is money. 
What's more, when real emergencies 

occur, such as a fault in service, you 
can take an optical time domain reflec-

tometer (OTDR) trace, plug the dis-
tance to the fault into the management 
system, and quickly display the fault 
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LONGEVITY 

HFC solutions that endure the test of time 

Invest in the future of your HFC network. 
Build Today . . . Upgrade Tomorrow . . . NAVICOR Can! 

C-COR lays the foundation to 
help you compete in the global 
market. Our NAVICOR family of 

products defines an entirely new 
way to build and upgrade an HFC 
network. NAVICOR products are: 

• cost effective 
• upgradable 

• scalable 
• flexible 

Navigate the future of HFC by 
taking advantage of our complete 
family of products: 
• AM Headend Equipment 
• AM Fiber Optic Nodes 
• RF Platforms 
• Element Management 

Call us to lay a timeless 
foundation with NAVICOR. 

Your Internet Advantage... 
C-COR & Convergence.com 

Together...Faster 

aco 
ELECTRONICS INC 

1 coNveemeNce 1: corn 
The Network Company 

1-800-233-2267 • www.c-coecom 
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IN THE PAST 
FEW MONTHS, 

THINGS HAVE REALLY 
STARTED TO GEL 
AROUND HERE. 

u. 

Breakthroughs are nothing new at Trojan Battery Company. We've been solving problems 

and finding energy solutions since 1925. We pioneered deep cycle technology 

in the first electric golf car in 1952. And have never lost momentum. (We happen to sell 

more OEM deep cycle golf car batteries than anyone.) Today, Trojan also powers RVs, EVs, utility 

vehicles, marine, floor machines, renewable energy products, scissor lifts, pallet jacks. And more. 

Our latest achievement is bringing a new performance standard to VRIA Gel batteries. This was 

accomplished by solving the seven deadly sins associated with existing gel products. Introducing the 

Supergel Cycling Series. Proprietary alloy for greater cycle life. Enhanced plate design for longer run time. Advanced 

gel technology for improved thermal management. And acclaimed Alpha Plus paste for overall better performance. 

If you'd like to find out more about the first gel battery good enough 

to wear the Trojan Battery name, give us a call at 1-800-423-6569. 

Or visit our web site at www.trojan-battery.com. It's quite a story. 

The Setter Battery 
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Geographic reports are one of the strongest reasons for 
implementing a network management system with a 

mapping application. You can determine cable lengths, 
identify areas of service for new customers and project 

network growth using demographic forecasts. 

BOTTOM 

Mapping Your Cable TV Network 

With competition increasing in the 
telecommunications market, cable op-
erators are under pressure to improve 
the performance of their systems. Net-
work management systems that feature 
mapping applications can make a dif-
ference in your success or failure. 

These applications enable you to 
document electronically all network at-
tributes, including specifications, 
equipment lists, enclosure descrip-
tions, cable routes and other data. 

Fiber and cable monitoring becomes 
more effective because data supporting 
the network are rapidly accessible. 
Management reports, which take hours 
(even days) using a paper documenta-
tion system, can now be produced in a 
matter of minutes. And network maps 
for marketing and engineering are 
available at the click of a mouse. 

Further, you can greatly reduce the 
time it takes to locate service faults (in 

many cases to only 10 to 15 minutes) 
so that you can make repairs to the 
network very rapidly. 

Because the implementation of a 
network management system is mis-

sion critical, you'll need to evaluate the 
systems based on your specific needs, 
not just product capabilities. Be sure to 
demand a thorough demonstration, 
with the opportunity to use the demo 
on your own, before making the final 
decision. 
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location on a map. Then you can 
dispatch repair crews in a matter of 
minutes. Of course, manually finding 
faults takes hours. The savings in man-
power alone can quickly repay your in-
vestment. 

Test your network before construction 
Because these network management 

systems actually help you build a virtu-
al network, you have the added bonus 
of testing network designs before and 
during construction. You can also use 
the system for quality assurance. By 
using a simple circuit tracer to verify 
that circuits are done correctly, the ad-
ministrator can confirm the network's 
design integrity—without ever in-
stalling a single cable. 

How to select the right system 
Because the implementation of a net-

work management system is mission criti-
cal, you must evaluate systems based on 
your specific needs, not just product capa-
bilities. Be sure to ask the following ques-
tions: 
1) Is the system large enough, and pow-

erful enough, to handle your net-
work? 

2) Is the system scalable? If your network 
outgrows your system, does the vendor 
offer upgrades that accept your current 
database without having to input the 
data a second time? 
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3) Is it easy to use? The best systems let 
you click on network icons to view 
your documentation. 

4) Do the maps provide a bird's eye view 
and zoom-in capabilities to see both the 
entire network as well as minute de-
tails? 

5) Can it document both optical fiber and 
copper? 

6) Does it incorporate data from network 
testing and monitoring (such as OTDR 
traces) to give a complete picture of 
network health? 

7) Will the vendor "tweak" your system to 

handle needs specific to your operation? 

A "yes" to all or most of these ques-
tions probably will identify the best sys-
tem for your cable network. However, 
make sure you demand a thorough 
demonstration, with the opportunity to 
use the demo on your own, before mak-
ing the final decision. 
With the scramble to capture a 

bigger piece of the telecommunications 
pie already in high gear, you may get 
only one chance to prove your value to 
the customer. A comprehensive net-
work management system is the best 
way to get your company ready to 
compete. CT 

Randall Anderson is president and founder of 
Advance Fiber Optics. He can be reached via 
e-mail at randya@advancefibercom. 

MEGA HERTZ® 
Established 1975 

qtelvideo 

NBC Bp, MI 11 Co '131! 
ELIMINATE ELECTRICAL NOISE (INR-ES), 

ELIMINATE RANDOM NOISE (HO), 

ELIMINATE CO-CHANNEL INTERFERENCE (CF), 

ELIMINATE GHOSTING PROBLEMS 
(VECTORNP50), 

ELIMINATE SOFT VIDEO FROM POSMVE 
SCRAMBLING WITH THE COLOR 
CORRECTOR (VP900) 

AND USE YOUR EXISTING PROCESSOR 
WITH THE IFDM 

DENVER, CO 

303-779-1717 

303-779-1749 FAX 

www.megahz.com 

ATLANTA. GA ST.LOUIS. MO PHOENIX. AZ 

OCALA, FL DALLAS, TX 

800-525-8386 
"Unique" Products For the 21st Century! 
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Your taplock source 
or over 25 years. 

r^nta us 
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«le 
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ALB CAL-OPT 4 

n e 'gent apping 
Get a Handle on Your System 

By Edward Coffman 

Imagine how a system's planning 
and mapping department might 

work in the year 2010. 

"Bob, here are the map changes 
the field tcchs made today. 

Could you plot those out right away?" 

"Sure. Hold on." 

hirrrr, click, click"— the plotter runs a high-speed draft, taking its instructions from the 

HAL 6000 mainframe. After a few minutes, the familiar "ffdoop" sound signals Bob to 

walk over to the plotter and retrieve all the plots showing the system changes. 

"There you go, Jim. I'll set the intelligent mapping (IM) system to create new CD-ROMs by morn-

ing for the field laptops." 
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Only one seal weathers the 
elements better. 

CABLETYTE' 
Fiber Optic Closures With CableLok Seals 

CableTyte- fiber optic splice closures 

provide the ultimate protection in aerial, 

underground or pedestal applications. 

Versatile and easy to install, CableTyte 

splice closures have been the closure of 

choice by CATV and 

telecommunications 

companies throughout 

Europe for over 10 years. 

* CableLoki environ-

mental cable seals 

eliminate the need 

for a heat torch. 

Heatshrink seals 

also available. 

* All closures are 

designed for easy 

installation and re-entry 

without any special tools. 

* Unique closure designs, including 

our patented curved splice tray, 

easily accommodate space-saving 

application demands. 

* Closures are available in various 

sizes for low and high fiber counts 

with flexibility for future expansion. 

* Durable, weather-resistant, thermo-

plastic shells offer proven protection 

and maximum modularity 

TytonHellermann. Ar. 
COR ORA ON 

• Call to learn more about 

CableTyte closures or 

visit us on the web to see 

our entire line of cable 

management 

products. 

1 (800) 822-4352 
Fax: (414) 355-7341 

www.tytonhellermarm.com 

Visit our booth #518 
at the Cable Tec Expo 

Reader Service Number 69 

P.O. Box 6729, Syracuse, NY 13217 • (315) 426-1455 • (800) 448-1655 • Fax: (315) 422-2963 • e-mail: SalesgArcomlabs.com — 
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Do we need intelligent mopping? 

What 1M can do: This example 
shows several aspects of a system 

map, such as routing and loca-
tions of splices and regeneration 

cabinets, all quickly and easily ac-
cessible via computer. 

Does the cable industry really need 
IM? Are we behind the times when 

other utilities use IM systems such 
as geographic information systems 
(GIS)? In a word, yes. Having a 

COe 
MEGA HERTZ A 

MICROWAVE PIL771IR COMPANY, INC. Established 1975 

CHANNEL DELETION FILTER TO 1 GHZ 
"Avaliable for all US and internaional Channel Designations -

Ow. 
"New- Rack Mount Notch Filter 

Model 3271 
Wall Mount Model 

3271 

CALL US FOR ALL YOUR FILTERING NEEDS! 

DENVER, CO ATLANTA, GA ST LOUIS. MO PHOENIX. AZ 
303-779-1717 OCALA, FL DALLAS, TX 
303-779-1749 FAX 

vvww.megahz.corn 800-525-8386 
"Unique" Products For the 21st Century! 

Reader Service Number 71 

working, up-to-date IM system carries 
great benefits. 
The cable industry might need to re-

think its attitude about mapping in 
general. Do you think all your maps are 
up to date and that not much can be 
done to improve what you already 
have? For some of us, this may be true, 
but the cable industry tends to treat 
mapping as the sacrificial lamb when it 
comes to budgeting. 

Let's face it: Mapping is important 
mainly when you need to construct the 
plant or trace a problem. Even during a 
rebuild or upgrade, some people accept 
sub-par mapping because they don't 
want to spend the money to design the 
system correctly. 

I'm not just talking about when 
the designer receives the maps to de-
sign an area; I'm also talking about 
pre-engineering, walkouts, test design, 
fiber allocation and budgeting based 
on your needs in five years, not just 
tomorrow. 

I'm talking about accurate mapping 
for fiber schematics, amplifier schemat-
ics, coax design, headend layout, multi-
ple dwelling unit (MDU) layout and 
design, businesses, schools, govern-
ment, and that's not all. This all takes 
time, and most of it could be avoided 
with 99-percent-accurate maps and in-
formation stored in an IM database. )10-
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You want a small jole done big? 
Sic the COYOTE' RUNT on it 

Introducing the closure that • 
goes where others can't. The 
COYOTE family of fiber optic 
closures is proud to present its 
newest member. Under 15" long 
and designed for node applications 
in low-count fiber distribution 
networks, the COYOTE RUNT 
Closure offers a compact, low7cost 
closure, for use in most 
environments. It accepts two cables 
with up to two drops, holds two 
12-count splice trays and has two 
studs for external grounding. L 
learn how the COYdlt; RUNT 
(or other members of the COYOTE 
Pack) can answer your call of the 
wild, call us a-L.(440)461-5200, 
or visit our Web site at 
www.preformed.com or e-mail us 
at inquiries@preformed.com. 

PREFORMED LINE PRODUCTS 

e)99 Preformed Line Products. 
All rights reserved. 
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Find & Fix Solution #1 

KNO 

• CATV Basics 

• Fiber Optics 

eep & 
alance 

• Forward Path 

• Return Path 

Wavetek Wandel Goltermann's 

CATV Technology Training 

As a global leader in test an 

measurement solutions, w 

offer a complete CAN techno, 

ogy training program. Our sem-

inars and customized trainin 

offerings help you understan 

today's advanced network, 

and teach you state-of-the-art 

techniques for providing quality 

customer service 

For your free training packet, 

call 800-851-1202. 

Or see us on the web at 

www .wavetek.com 

W AVE TEK 

By using an IM database, you will be 
able to store any data related to your 
system: equipment, specifications, in-
stallation dates, fiber counts, bandpass, 
sweep measurements and so on. Don't 
stop there. If some data can be collect-
ed, IM can store it, and you can query it 
for your decisions. 
What kind of decisions do you make? 

Are you making decisions about your 
two-way plant? Can you accurately de-
termine what your costs and timelines 
will be for turning on your digital plat-
form? Do you have accurate records for 
the types of equipment you have, their 
age and condition, and bandpass for each 
piece of equipment? How about that old 
amp or line extender—what return mod-
ule can be put in it, if any? Knowing 
these things will greatly influence how 
quickly you can get your return up and 
running and what its cost will be. 

How good are you, really? 
Many systems have great techs who 

know their systems intimately. But that 
doesn't translate into increased revenue 
because techs don't sell new business to 
potential customers. 

If a business were to ask you to cre-
ate a fiber link between two buildings 
that are 5 miles apart, how would you 
find out—if you could? Do you have 
enough fiber to support a video link 
and wide area network (WAN) for the 

business? How much would it cost to 
gather all the necessary information 
and put in a bid? 

Oops, too late—the telco was ready to 

"Some say there's 
no such tling as 

'intelligent mapping.' 
They're right, of 

course. It still takes 
people to make 

IM work, and people 
are fallible." 

serve that business today, while you 
were still piecing together hand-drawn 
maps of your fiber network and sending 
techs out to see whether that "dark 
fiber" really is. Or worse yet, you might 
think you have what it takes and get 
into a contract, only to find out that 
you can't deliver. 

Without IM, your records likely are 
spread out all over your company, might 
be inaccurate, and certainly are difficult to 
find and use quickly. 
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fact: COMMSCOPE OFFERS AS COMPLETE A LINE OF LAN/WAN CABLES AS 
ANYONE IN THE INDUSTRY. 

FIBER FEEDER- CABLES ARE BIG ON PERFORMANCE, SMALL ON SIZE AND COST 

Designed for when maximum fiber performance is required but cost and installation difficulty 
UM* (crowded conduits, tight radius pulls etc.) preclude the use of a large loose tube cable. 

Made in outside plant dielectric, armored, self-support and riser-rated indoor/outdoor versions. 

HARSH AND RUGGED DUTY LOOSE TUBE CABLES KNOW ff'S A TOUGH WORLD OUI THERE 

IL-
III Lamm 

For use in special conditions such as corrosive agents/petrochemicals that would quickly destroy 
standard cables. Double and triple-jacket armored versions offer toughness for the rigors of the 
outside plant, including -55/+75°C environments. Indoor/outdoor harsh duty version available. 

STANDARD LOOSE TUBE CABLES GO THE EXTRA MILE - LITERALLY 

When maximum fiber performance is required over long distances, order your armored or dielectric 
versions in lengths of up to 8.4 mi/14 km. Available for outside plant and indoor/outdoor 

"1.1 installations. 
MiMF  

Specify Triathlon for campus applications that require good fiber performance with tight-buffered 
ease of handling. Designed specifically for indoor/outdoor applications. 

CSŒRAL TUBE CABLES ARE PERFECT FOR TIM' INSTALLATIONS 

zp= 
Use them when maximum fiber performance is required but issues of installation difficulty (such as 
crowded conduits or tight radius pulls) preclude the use of a large loose tube cable. Available for 
outside plant and indoor/outdoor installations. 

I DISTRIBUTION CABLES FOR EASE OF HANDLING AROUND THE CAMPUS 

For shorter runs that require good fiber performance with tight-buffer ease of handling. 
Available in flexible outside plant and high-count riser and plenum versions. 

BREAKOUT CABLES KEEP HIGH-PERFORMANCE IN THE CLOSET 

For horizontal or closet wiring schemes that require good fiber performance with the convenience 
of tight-buffered, individually jacketed fibers. Available in riser and plenum versions. 

CORDAGE FOR THE LAST FEW FEET OF HIGH-PERFORMANCE 

Simplex, duplex, zipcord and two-fiber interconnect versions are available in riser and plenum - 
outside plant simplex and zipcord versions are available as well. 

one more raat• • REGARDLESS OF THE QUESTION, 
COMMSCOPE HAS YOUR FIBER OPTIC CABLE ANSWER. Call 1-800-982-1708 
or email us at fiberfacts@commscope.com to get your copy of our handy fiber optic cable 
pocket reference. Complete, detailed product information is also available on our website at 
www.commscope.com. Specify CommScope cable. You'll be glad you did. And that's a fact. 

CommScope 
1729 Lenoir-Rhyne Boulevard • Hickory, NC 28601 
800-982-1708 • 828-324-2200 • 828-328-3400 fax 
www.commscope.com 

©1999 CommScope of North Carolina, Inc. 

fact: 

BEFORE OPTICAL FIBER 

CAN PERFORM TO 

ITS FULL POTENTIAL, 
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WHEN YOU MAKE CABLE FOR 
OVER 30 YEARS, YOU GET GOOD AT IT 

fact: EXPERIENCE MATTERS. 
CommScope has been a leader in the design and 

manufacture of communication cable since our first 

patent in 1966. If you watch cable TV, there's a 60% 

chance that your programming is delivered over a 

CommScope cable. What we learned by wiring the 

world has been applied to the creation of the most 

diverse offering of fiber optic cables for LAN/WAN 

and CATV applications. 

fact: 
INNOVATION IS A CHANGE 
THAT SOMEBODY 
ACTUALLY WANTS. 

fact: EXPERIENCE AND 
INNOVATION ALSO TRANSLATE 
INTO EXCEPTIONAL 
CUSTOMER SERVICE 

INNOVATIO 

faCb4" IF YOU MAKE A CABLE 
THAT'S EASY TO INSTAL, IT ALSO 
BECOMES EASY TO SPECIFY 

optic cable, we based our designs on the most strin-

gent of industry standards augmented by customer 

input. How can a cable be made for my application? 

How can it be made to perform better, install 

easier, cost less, survive longer': We answered 

those needs with real-world solutions to everyday situ-

ations. «fl et ee • NO MATTER WHAT IT 
COST, IF YOU DIDN'T NEED IT, YOU PAID TOO 
MUCH. 

That's why we developed Fiber Feeder 

cables. They deliver loose tube performance at great-

ly reduced installed cost for 18 fibers or less. 

fact: IT'S LESS EXPENSIVE TO 
INSTALL ONE CABLE INSTEAD OF TWO. 

When we started to engineer fiber CommScope indoor/outdoor loose tube cables allow 

o I I 

11 II 11 

you to transition through exterior walls 

without changing cables - they are 

riser-rated safe yet tough enough to 

survive in the ground or on the pole. 

And our TriathlonTm low-smoke/zero-halogen cable is 

the first true indoor/outdoor that combines tight-buffer 

ease of handling with excellent attenuation and envi-

ronmental characteristics. f act* • ONE SIZE 
(OR FIBER TYPE) DOES NOT FIT ALL 

Because 

applications vary, CommScope cables are available 

in multiple fiber types, including our high bandwidth 

UltraFiberTM, a 1000 MHzekm @ 1300 nm fiber 

which allows extended transmission distances and 

faster data rates. 

fact: IT ISN'T BRAGGING IF 
YOU CAN PROVE IT. 

To show our 

commitment to delivering a quality cable, 

CommScope individually tests each re& of fiber 

optic cable and attaches a copy of that test to the 

reel at no extra charge. fact • 
INNOVATION AND EXPERIENCE ARE A TOUGH 
COMBINATION TO BEAT. 

CommScope is the 

fiber optic cable company who knows that install-

ability is as important as attenuation, and that 

budgets need to be followed as closely as blueprints. 

CommScope truly makes FIBER FACE THE FACTS  

of real-world performance. 

1 



• n IM system also can allow you 
to "step back" and view large por-
tions of the system at once for an 
overall view. 

er• 

1e test 
If you're still thinking, "That's not 
ir company," then try this. Pick three 
stems that haven't done any prep 
)rk for two-way digital, and ask 
em to determine how soon they 
uld deploy a digital service such as 
ternet access and how much it would 
st. Ask them to show a short-term 
an just to get things up and running 
id then determine how to migrate to a 
11-service network. 
Don't just take them at their word; 
ake them prove it. They will need 
:ords for their entire network (headend 
home), including bandpass, to deter-
me how many customers can be ser-
ced for cable modems, how many 
nplifiers can be funneled back into the 
eadend, how many nodes can even reach 
ack to the headend and so on. 

you prepared? 
Part of preparing for IM is to gather 

411 the information you want your IM 
;ystem to incorporate. Think carefully, 

and gather as much information as you 
an through a "network inventory as-
essment," including map accuracy. 

his may require a walkout for both 
)ax and fiber portions of your system. 
our gathered information must in-

e tude not just what your system looks 
like now, but also what you want it to 

income. »- 

MEGA HEM MONROE 
ELECTRONICS 

Established 1975 

1-Litrly 

Le. Couttc 

3000R-157 
(Program Timer) 

627A 
(2x1 AudioNideo Switcl) 

"CALL US, WE'LL HELP YOU MAKE THE SWITCH!" 

3000P-165 
(RF and AudioNideo Relay Panel) 

DENVER. CO 
303-779-1717 
303-779-1749 FAX 

www.megahz.com 

ATLANTA, GA STLCUIS, MO PHOENIX, AZ 
OCALA, FL DALLAS, TX 

800-525-8386 
"Unique" Products For the 21st Century! 

Reader Service Number 74 

ECONOMICAL MULTI-CHANNEL 
DELETION FILTER FOR 

CCTV & HOME ENTERTAINMENT 
LOW !INSERTION LOSS • LIGHTWEIGHT • COMPACT SIZE 

WEATHERPROOF TUBULAR CONSTRUCTION 

2599M-14/17 

Allows for the insertion of consecutive channels while using the existing 
cable system to add security cameras or satellite/VCR programming. 

WE HAVE FILTERS FOR USE IN 
ANALOG AND DIGITAL 

RECEIVERS AND TRANSMITTERS 
COVERING 5 MHz to 40 GHz. 

CONTACT THE C&E SALES 
DEPARTMENT FOR YOUR 

SPECIFIC APPLICAT ON. 

Response of 
2599m-14/17 

COMMUNICATIONS & ENERGY CORPORATION 

7395 TAFT PARK DRIVE • EAST SYRACUSE NY 13057 

Phone 315-452-0709 • 800-882-1587 (US & Canada) 

FAX 315-452-0732 • E-mail solesecefiltencom 

Website: http://www.cefiltencom 

Please Visit Our 
New Web Site & 

Online Bookstore at: 
www.cefilter.com 

COMMUNICATIONS 
& ENERGY CORP 
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Another useful IM feature is the 
ability to "zoom in" and obtain 

detailed location and contact in-
formation for installers and field 

technicians, as in this example. 

In other words, if you want to provide 
high-speed Internet access to businesses, 
where are the businesses, how many are 
there, and what is the probable take rate? 

Regeneration Cabinet located in the basement of the 
Green Oaks building on the West side on North 

Hampton St. Access to the room where the equipment 
is located can be secured by contacting building 
management in Suite 220. Tel: 972-$55.1234. 
is after normal business hours(8:30AM to SPM) call the 

security service at 214-555.9976. 

Source: JAM Reports 

You might want marketing to get in-
volved. Your billing system is another area 
for linking to IM, making sure all of its 
fields are up to date. 

TOTAL BATTERY SOLUTIONS 
dil "mug nri 

4,60 J I— 

•••• 
` • 

f • ,,qtt _ 
Call I-800-67-START 

to connect with the 

Batteries Plus nearest you. 

Instruments•Telecom•Tools 

Fleet•Stationary•Computer 

Rebuild your OE metering 
equipment 
battery î'tE.-"If " 

packs CENTLER 
le- Greater L/ 
capacity at a lower cost 
.-Chemical conditioning 

Visit us at CABLE-TEC EXPO 99 

for a free gift - Booth #407 

BATTERIES 
11•111.-

••••fflal•••• •1•11••• 

www.batteriesplus.com 

Availability, Quality and Technical Knowledge at an Affordable Price 

Reader Service Number 76 

Splice 4 

You might want to do this prior 
to a rebuild, retrofit or upgrade to hel 
absorb the costs. After collecting the 
data, you can store much of the infor-
mation on your computer-aided desig 
(CAD) system through attributes 
and linking to other databases. This 
will make a conversion to IM easier 
and less costly. 

Yes, this will cost some money to impl 
ment; however, think of the revenue you 
could lose to others who are better pre-
pared to move forward quickly. Finally, I 
vendors are many, which can be confus-
ing, but consultants can help you out in 
your quest for IM. 

The real story 
"Bob, here are the changes the techs 

made in the field today according to you 
design." 

"Thanks, Jim, I'll input the changes in 
the IM system and plot the new map 
books at the end of the month as agreed.r. 

"OK, thanks. I'll see you in the morn 
ing. Oh, and by the way, Bob, the VP 
called to thank us for getting all the sys-
tem design parameters together so quickl 

It looks like we'll be able to begin the ne‘ 
Internet service by the end of the second 
quarter." 

Edward Coffman is a network integration 
specialist at Jones Intercable. He can be 
reached via e-mail at ecoffman%ic.com. 
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WITH AFL'S INNOVATIONS, TIME IS WHAT YOU'LL SAVE. 
Our innovative Fiber Management Software gives you a thumbprint of your entire network. 

Now you can quickly access key information needed to build and maintain the most advanced 

CATV networks. Call us today to find out more about FMS and other time saving innovations. 

I -800-AFL-FIBER or 1-800-235-3423 

Innovations to Light Your Way A Alcoa Fujikura Ltd. 
PO Box 3127 Spartanburg SC 29304.864.433.0333.www.alcoafunkura.corr ALCOA Telecommunications Division 
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DOCSIS Dissected 
The Nuts and Bolts of Version 1.0 

o 
By Doug Jones 

ith demand for high-speed data services rising, it is critical that cable opera-

tors have a selection of interoperable equipment from multiple vendors. To 

achieve that goal, CableLabs and several multiple system operators (MS0s) created the Data Over 

Cable Service Interface Specification IDO(SIS) Version 1.0 that describes a cable data system. ).-
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How does it feel to use / //////1111111111111111111M\‘‘‘‘• 

the world's fastest Docsis modem? 
DOCSIS sets the standard for cable modem interoperability. But when you look 

beyond DOCS1S compliance, you'll see that all cable modems are not created equal. 

Our 0oxport" family of DOCSIS cable modems is the fastest in the industry 

because we're the only company to use intelligent hardware for packet filtering. 

This means you'll see the quickest Internet response with our Doxport cable 

modems. While other cable modems limit performance by relying on software-based 

packet filtering, our custom Packet Accelerator Chip' has our pompon cable 

modems running at maximum speed—today. 

Which gives cable modem users exactly what they're looking for. Speed. 

And as dedicated leaders with years of development expertise in the cable modem 

industry, we will continue to provide innovative solutions to delivering data and 

telephony over cable. 

For more information, please visit www.com21.com or call us at 1.408.953.9100. 

IgloPe 
Imagine the Internet without the wait:" 

finn.11, ln All rights rrscrved Conil I and du. Com21 logo ..rç nsinc.cd iradrniarl,.. and Packet A...krator Chip, noxpon. and 
1.• .! iradonarlo of l'on121. In.. 
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These companies, among 
others, have submitted cable 
modems to CableLabs for 
DOCSIS certification trials. 

A cable data system consists of multiple 
subscriber modems and a cable modem 
termination system (CMTS), all con-
nected by a cable TV plant. The CMTS 
can reside in the headend, distribution 
hub or other location depending on the 
plant layout. 
DOCSIS is now an international stan-

dard. The Society of Cable Telecommuni-
cations Engineers, American National 
Standards Institute, and International 
Telecommunications Union have all 
adopted the standard. 

CableLabs is testing modems for inter-
operability and conformance to the specs 
and is working toward certifying the first 

commercial DOCSIS modems. Editor's 
note: During the first week of March 1999, 
CableLabs announced that cable modems 
manufactured by Thomson Consumer Elec-
tronics and Toshiba were the first to receive 
CableLabs certification under DOCSIS 1.0. 
Having components available from multi-
ple vendors means MSOs will no longer be 
tied into proprietary systems from a single 
company. 

In addition to the DOCSIS 1.0 protocol, 
which many vendors are implementing, 
CableLabs has begun defining versions 1.1 
and 1.2. DOCSIS 1.1 includes extensions 
to the media access control (MAC) layer 

protocol. DOCSIS 1.2 includes extensions 
to the physical layer (PHY) protocol. (See 
the sidebar on page 144.) 

DOCSIS protocol stock 
The protocols chosen for DOCSIS, from 

the modulation schemes up to the net-
working protocols, all have specific func-
tions. The relationships among these 
functions are shown in a protocol stack. 

The accompanying figure (on page 138) 
shows such a stack for a DOCSIS modem. 
The lower four protocols are specific to 
cable data networks and are present only be-
tween the modem and CMTS over the cable 
network. The higher layer protocols, Inter-
net protocol (IP) and above, are carried by 
the DOCSIS layers across the cable network 
and are used for Internet communication. 
The modem performs the lower four 

protocols shown in the figure. The modem 
will receive an IP packet (over Ethernet, 

universal serial bus, or USB, and so on) 
from the host customer premise equip-
ment (CPE) and will add link encryption, 
mediate access to the return path and 
modulate the data onto the cable network. 
Note, the Moving Pictures Experts Group 
(MPEG-2) layer is present only on the for-
ward path of the cable data system. 
Above the DOCSIS protocol layers is 

the IP layer. This protocol is the glue that 
binds together the Internet. The layers at 
the very top of the figure are Internet ser-
vice protocols, such as mail, news, Web, 
and such, and are beyond our scope here. 
However, DOCSIS is designed for use with 
these protocols; hence, DOCSIS is expect-

ed to grow as the Internet grows. 
A short overview of the four lower lay-

ers in the figure follows: 
• PHY includes the modulation schemes 
used on the coax network. These are 64-
and 256-QAM (quadrature amplitude 

modulation) on the forward and quadra-
ture phase shift keying (QPSK) and 16-
QAM on the reverse. 
• The MPEG-2 transmission convergence 
(TC) layer (downstream only) means 
DOCSIS modem data is encapsulated in 
188-byte MPEG-2 frames. This allows 
modem data to be multiplexed with 
other MPEG streams on the same for-
ward path RF carrier. An example would 
include sending MPEG-2 video and 
audio on the same carrier as MPEG-2 
encapsulated DOCSIS data. 
• MAC layer controls modem access to the 
return path. Because there may be many 
modems trying to transmit simultane-
ously on the return path, the MAC pro-
tocol provides an orderly method for the 
CMTS to tell a modem when it can 
transmit and for how long. 
• The data link encryption layer protects 
user data. Because the cable network is 
shared, there must be a method to pro-

tect user data from malicious users. 
DOCSIS has defined baseline privacy. 
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Protocol descriptions 
PHY protocol: The PHY protocol de-

scribes the modulation formats for the cable 
network, both forward and reverse paths. 
DOCSIS RF channel model: The start-

ing point was to describe both forward 
and return path channel models that are 
the worst-case RF channels in which a 
DOCSIS cable data system has to operate. 

In the forward direction, we assume the 
cable has a passband with a lower edge at 
50 MHz and an upper edge that is imple-
mentation-dependent but typically is in 
the range of 300 MHz to 860 MHz. Within 
that passband, we assume that NTSC ana-
log TV signals in 6-MHz channels are pre-
sent on either of the standard, 
harmonically related carriers (HRC) or in-
crementally related carriers (IRC) frequen-
cy plans (ELA/ANS1-542) as well as other 
narrowband and wideband digital signals. 

In the upstream direction, the cable sys-
tem may have a subsplit (5-30 MHz) or 
extended subsplit (5-42 MHz) passband. 
NTSC analog TV signals in 6-MHz chan-
nels, as well as other signals, may be pre-
sent on the reverse path. 
A modem, configured with at least one 

set of defined PHY parameters (such as 
modulation, forward error correction, 
symbol rate) from the range of settings 
described in DOCSIS, must be capable of 
operating with a packet loss rate of less 
than 1 percent (assuming 1,500-byte 
packets), while forwarding at least 100 
packets per second on cable networks 
having characteristics as defined in the 
following sections. 

Downstream RF channel model: Table 1 
(on page 138) illustrates the minimum RF 
channel transmission characteristics of the 
cable network in the downstream direction. 
This assumes nominal analog visual carrier 
level in a 6-Mhz channel bandwidth. All 
conditions are present concurrently. 

Upstream RF channel model: Table 2 
(on page 139) shows the minimum RF 
channel transmission characteristics of the 
cable network in the upstream direction. 
All conditions are present concurrently. 

Forward path modulation format: The 
downstream PHY is based on ITU-T Rec-
ommendation J.83 (04/97), Digital Trans-
mission of Television Signals, Annex B 
(ITU-T J.83B). This revision of ITU-T 
J.83B includes not only the original 64-
QAM modulation and a fixed depth inter-
leaver used to deliver digital video, but also 
includes 256-QAM for higher downstream 
channel data rates as well as a variable 
depth interleaver. DOCSIS-compliant 
downstream channels may occupy any 6-
MHz band between 88 MHz and 860 MHz. 

This 64-QAM modulation format is in 
use by many digital video applications. 
The 256-QAM modulation format has 
been proven in extensive tests and is 
being deployed by some operators. The 
reliability of QAM-modulated down-

stream channels is ensured because of the 
powerful concatenated forward error cor-
rection (FEC) provided by the ITU-T 
J.83B specification. 

Multiple layers of error detection and 
correction, coupled with variable-depth 
interleaving to provide variable-length 
burst error resilience, deliver error rates 
ensuring customer satisfaction. The high 
data rates together with the low error rates 

provide a bandwidth-efficient delivery 
mechanism for digital data delivery. 

Forward channels: The modem must 
accept an RF modulated signal with char-
acteristics as described in Table 3 (on page 
139). The output signal level of the CMTS 
is variable over the range of 50 dBmV to 
61 dBmV. 
The plant has to be tuned such that the 

modem receives the proper electrical input 
at end-of-line (EOL). 

It is important to note that deploying 
256-QAM channels requires higher carri-
er-to-noise ratio (C/N) than when deploy-
ing 64-QAM channels. This is one of the 
first choices to make when deploying 
DOCSIS modems: deciding which mode of 
operation to use for downstream channels. 

In a clean hybrid fiber/coax (HFC) plant 
that currently delivers an equivalent video 
signal-to-noise ratio (S/N) of 49 dB or 
greater, the system may well support 256-
QAM downstream channels to compete 
with satellite delivery services. However, if 
the plant consists of longer cascades work-
ing nearer to the Federal Communications 
Commission minimum specifications, con-
sider deploying 64-QAM channels. )1.-
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DOCSIS cable modem protocol stack 

DHCP ToD SNMP 

TOP 

Web News 

TCP 

MAC 

MPFG-2 transmission convergence (downstream only) 

PHY modulation formats 

Well-
known pro-
tocols that 
ride on 
DOCSIS 

DOCSIS-
specific 
protocols 

Tablei: Assumed downstream RF channel transmission characteristics 

Parameter 
frequency ronge 

Value 
From 50 MHz to as high as 860 MHz (the values in this 
table apply only ot frequencies >= 88 MHz) 

RF channel spacing (design bandwidth) 6 MHz 

Transit delay from headend to most distant customer <= 0.800 msec (typically much less) 

C/N rato in a 6 MHz band (analog video level) Not less than 35 dB (Note 4) 

Corner-to-interference ratio for total power (discrete 
-ind broadband ingress signals) 

Not less than 35 dB within the design bandwidth 

[TB for analog modulated carries Not greater than -50 dB( within the design bandwidth 

[SO distortion for analog modulated carriers Not greater thon -50 dBc within the design bandwidth 

XMOD level Not greater than -40 dBc within the design bandwidth 

Amplitude tipple 0.5 db within the design bandwidth 

Group delay ripple in the spectrum occupied by the OATS 75 nu within the design bandwidth 

Micro- reflections bound for dominant echo -10 dBc @ <= 0.5 msec 
-15 dBc <= 1.0 msec 
-20 dBc <= 1.5 msec 
-30 dBc > 1.5 msec 

Carrier hum modulation Not greater than -26 dBc (5°0) 

Burst noise Not longer than 25 msec at a 10 Hz average rote 

Seasonal and diurnal signal level variation 8 dB 

Signal level slope, 50-750 MHz 16 dB 

Maximum analog visual carrier level at the CM input, 17 dBmV 
inclusive of above signal level variation 

Lowest analog visual carrier level at the CM input, -5 dBmV 
inclusive of above signal level variation 

Notes 
1. Transmission is from the headend combiner to the CM input at the customer locution. 
2. For measurements above the normal downstream operating frequency band (except hum), impairments are refer-

enced to the highest-frequency NTSC carrier level. 
3. For hum measurements above the normal downstream operating frequency band, o continuous-wave carrier is sent 

at the test frequency at the same level as the highest-frequency NTSC carrier. 
4. This presumes that the digital carrier is operated at analog peak carrier level. When the digital carrier is operated 

below the analog peak carrier level, this C/N may be less. 
Measurements methods by NCIA, Recommended Practices for Measurements on Coble Television Systems, 2nd Edition 
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Table 2: Assumed upstream RF channel transmission characteristics 

Parameter 
Frequency range 

Value 
5 to 42 MHz edge-to-edge 

Transit delay from the distant CM to the nearest <= 0.800 msec (typically much less) 
CM or CMTS 

C/N ratio Not less than 25 dB 

Carrier-to-ingress power (tile sum of discrete and Not less than 25 dB (Note 2) 
broadband ingress signo(s) ratio 

Carrier-to-interference (the sum of noise, distortion, Not less than 25 dB 
CPD and XMOD) ratio 

Carrier hum modulation Not greater than -23 dBc (7° 

Burst noise Not longer than 10 msec at a 1 kHz average rote for 
most cases (Notes 3,4 and 5) 

Amplitude ripple 5-42 MHz: 0.5 dB/MHz 

Group delay ripple 5-42 MHz: 200 ns/MHz 

Micro-reflections—single echo -10 dBc @ <= 0.5 msec -20 dBc <= 1.0 msec 
-30 dBc > 1.0 msec 

Seasonal and diurnal signal level variation Not greater than 8 dB minimum to maximum 

Notes 
1. Transmission is from the CM output at the customer location to the heodend. 
2. Ingress avoidance or tolerance techniques may be used to ensure operation in the presence of time-varying discrete 

ingress signals that could be as high as 0 dBc (Cablelabs). 
3. Amplitude and frequency characteristics sufficiently strong to partially or wholly mask the data carrier. 
4. Cablelabs report containing distribution of return-path burst noise measurements and measurement method is 

forthcoming. 
5. Impulse noise levels more prevalent at lower frequencies (< 15 MHz). 

Table 3: Electrical input to cable modem 

Parameter 
Center frequency 

Value 
91 to 857 MHz ±30 kHz 

Level range (one channel) -15 dBmV to +15 dBmV 

Modulation type 64-CIAM and 256-0AM 

Symbol rate (nominal) 5.056941 Msym/sec (64-CIAM) and 5.360537 
Msyrn/sec (256-0AM) 

Bandwidth 6 MHz 

Total input power (40-900 MHz) <30 dBmV 

Input (lood) impedance 75 ohms 

Input return loss >6 dB (88-860 MHz) 

Table 4: Interleaver characteristics 

I (Oof Taps) J (Increment) Burst protection Latency 
64-QAM/256-QAM 64-QAM/256-QAM 

8 16 5.9 µsec/4.1 µsec 0.22 msec/0.15 msec 

16 8 12 µsec/8.2 µsec 0.48 msec/0.33 msec 

32 4 24 psec/16 µsec 0.98 msec/0.68 msec 

64 2 47 µsec/33 µsec 2.0 msec/1.4 msec 

128 1 95 psec/66 µsec 4.0 msec/2.8 msec 
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Table 5: Maximum channel width 

Symbol rats Channel width QPSK rate 
(ksym/ser) (MHz) (Albps) 

1 60 0.20 

16-QAAI rate 
(Albps) 

0.32 0.64 
320 0.40 0.64 1.28 - 
640 0.80 1.28 2.56 
1,280 1.60 2.56 5.12 ' 
2,560 3.20 5.12 10.24 

Note: Channel width is the -30 dB bandwidth 

Variable-depth interleave: The forward 
path modulation formats support a vari-
able-depth interleaver with the character-

BOTTOM ei 

DOCSIS in Detail 

The premise behind the Data Over 
Cable Service Interface Specification 
(DOCSIS) is having interoperable 
modems from multiple vendors. Cable-
Labs completed the main specification 
work in March 1997, and in March 
1998 certified the first commercial 
DOCSIS modems from two vendors. 
A cable data system consists of mul-

tiple modems in subscriber locations 
and a cable modem termination system 
(CMTS), all connected by a cable TV 

plant. Having all components available 
from multiple vendors means multiple 
system operators (MS0s) will no 
longer be tied into proprietary systems. 
DOCSIS currently is an international 

standard. It has been adopted by the 
Society of Cable Telecommunications 
Engineers, American National Stan-
dards Institute and International 
Telecommunications Union. 

In addition to DOCSIS 1.0, Cable-
Labs has begun defining versions 1.1 
and 1.2 of the protocol. DOCSIS 1.1 
includes extensions to the media ac-
cess control (MAC) layer protocol. 
DOCSIS 1.2 includes extensions to the 
physical layer (PHY) protocol. 

istics defined in Table 4 (on page 139). 
Variable-depth interleave is a form of 

error protection. Based on the level of in-
terleave, the data on the forward path is 

protected from noise burst lengths as de-
scribed in Table 4. 

Even with reduced noise margins, the 
downstream channels are designed to de-
liver 64-QAM signals with a bit error rate 
(BER) of less than 10-8 at a C/N of 23.5 dB. 
You can expect 256-QAM channels to 

deliver a similar BER at 30 dB UN. An ad-

ditional benefit from the strength of this 
FEC is that it permits operation of the 
downstream digital data channels 10 dB 
lower than the nominal level of video car-
riers on the system. This helps minimize 
system loading while still delivering ro-
bust digital data services. 
One of the side effects of the interleaver 

is it adds latency downstream. The 
process of interleaving—shuffling the po-
sition of the symbols so that normally ad-
jacent related symbols are now separated 
by unrelated symbols that would other-

wise be transmitted later—delays delivery. 
The benefit is that a burst of noise dam-

ages only unrelated symbols. The FEC can 
correct the damage once the symbols are 
reshuffled into their normal order as long 
as the damage did not span too many re-
lated symbols. 

There is an intrinsic relationship between 
the depth of the interleaving and the latency 
incurred. The deepest interleaving available 
in the DOCSIS RF specification provides 95 
psec burst protection at the cost of 4 rnsecs 

of latency. Four msees of latency is insignifi-
cant when watching digital video or using 
standard Internet data services such as Web 
browsing, e-mail and file transfer. 

However, when you engineer near real-
time constant bit rate (CBR) services 
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(such as telephony) that have tight end-
to-end latency requirements, you'll need 
to consider latency. 
The variable depth interleaver enables 

the engineer to trade between how much 
burst error protection is required and how 
much latency can be tolerated by the ser-
vices. The CMTS also can dynamically 
control the depth of interleave based on 
RF channel conditions. 

Return path modulation format: DOC-
SIS specifies both QPSK and 16-QAM 
modulation formats in the return path. 
Return path channels can be between 5 
MHz and 42 MHz. 

The return path channel uses time divi-
sion multiple access (TDMA). Using 
TDMA, the upstream channel is divided 
into equal-time segments called mini-
slots. A mini-slot is nominally 16 bytes 
long, but can be up to 128 bytes (in pow-
ers of two). 
The CMTS controls the use of each 

mini-slot. The CMTS assigns contiguous 
intervals of mini-slots to individual 
modems to transmit in, or makes them 
available for contention by groups of 
modems to transmit in, or opens them up 
for contention by all modems. 

DOCSIS-compliant modems must time-
coordinate their upstream transmissions 
so that they transmit only within appro-
priately allocated mini-slots. 

Return channels: The modem modula-
tor must provide both QPSK and 16-

"Having components 
available from 

multiple vendors 
means NSOs will no 
longer be tied into 
proprietary systems 
available from a 
single company." 

QAM, at symbol rates and channel widths 
as described in Table 5 (on page 140). 
The modem return path modulator 

must operate over the following power 
ranges. 
• QPSK: 8 to 58 dBmV 
• 16-QAM: 5 to 55 dBmV 

As can be seen in Table 5, each up-
stream channel has an assigned band-
width, and the occupied bandwidth is 
related to the data rate of the channel. 

DOCSIS-compliant upstream channels 
occupy bandwidths of 0.20, 0.40, 0.80, 
1.60 or 3.20 MHz. These correspond to 
channel symbol rates of 160, 320, 640, 
1,280 and 2,560 kilosymbols per second 
(ksym/sec). Upstream QPSK and 16-QAM 
transmissions modulate two bits per sym-
bol or four bits per symbol respectively. 

Therefore, channel data rates are 
available between 320 kbps (QPSK at 
160 ksym/sec) and 10.24 Mbps (16-
QAM at 2,560 ksym/sec). While the 
bandwidth is fixed for any upstream 
channel because the symbol rate is 

defined for that channel, the bit rate on 
the channel is variable because inde-
pendent transmissions on that channel 
can be either QPSK or 16-QAM. 

FEC: The DOCSIS flexible upstream 
FEC coding enables the system operator 
to set the size of the error-protected data 

blocks and to set the number of cor-
rectable errors within each block. 

In proprietary modem systems, when 
impairments in a data channel caused 
too many errors, the only solution was 
to abandon that frequency and hop the 
channel to a cleaner and unoccupied 
portion of the spectrum. While DOCSIS 
systems can operate this way, the FEC 
coding enables the system operator to 
stay on the same frequency by dynami-
cally adding error protection on that 
channel. Adding error protection re-
duces the channel information rate a 
small amount. 

Transmission convergence protocol 
(MPEG-2) 
A TC protocol allows multiple services 

to share the same RF carrier. For DOCSIS, 
the TC layer is MPEG-2, which is used 
widely in cable TV networks. MPEG-2 en-
ables cable operators to send voice, video 
and data in the same forward path chan-
nel as long as all three traffic types are en-
capsulated with MPEG-2. 
MPEG-2 enables a modem or set-top 

to identify individual packets within 
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Current and Future Directions 
Data Over Cable Service Interface Specification 
(DOCSIS) 1.0 is stable and supported by a wide 
array of networking companies, consumer elec-
tronic companies and traditional cable suppliers. 
DOCSIS 1.1 includes extensions to the pro-

tocol for enhanced services over cable data 
networks, such as voice over Internet protocol 
(VolP), video over IP, and guaranteed, differen-

tiated levels of service for such applications as 
Web browsing, e-mail, news reading and so 
on. In addition, baseline privacy is planned to 
be extended to offer certificate-based (X.500) 

authentication of modems. Finally, DOC-
SIS is pursuing additional return path 
modulation formats. 

Quality of service (QoS) 
extensions: DOCSIS 1.0 QoS 
provides for tiered "best effort" 
service. Data through each 
modem can be throttled to maxi-
mum upstream and 

downstream rates. 
These maximum rates 

are not guaranteed; they are 
only upper limits. Also, all data 

through a modem are combined 
and are subject to these limits. 
There is no way to differentiate 
one type of data and give it differ-
ent traffic characteristics. All data 
through the modem are treated the same. 
DOCSIS 1.1 provides extensions for addi-

tional QoS functionality such as packet classifi-
cation and identification, service flows, flow 
scheduling, and dynamic service establishment. 

These extensions allow data to be given dif-
ferentiated traffic services within the system. 
For a given modem, traffic can be given differ-
entiated priority based on the type, origin and 
destination. This work is aligned with the IP 
QoS traffic models currently being developed 
by the Internet Engineering Task Force. 

Media access control (MAC) layer fragmen-
tation: QoS, as discussed previously, provides a 
method to offer differentiated services to cable 

data users. But in a heavily loaded network, an 
additional tool is needed to ensure that all ser-
vice guarantees are met. 
When loads are heavy, it makes sense to 

control the size of data packets on the return 
path to ensure the cable modem termination 
system (CMTS) can schedule transmit oppor-

tunities for certain modems when those 
opportunities are needed to maintain 
differentiated service. 

To control the size of upstream data 

packets, MAC layer fragmentation en-
ables the CMTS to instruct a modem to 

fragment a large upstream frame into several 
smaller frames. Each of the smaller frames is 
then scheduled individual transmit times. By 
breaking up large upstream data packets, the 

CMTS allows itself more flexibility when sched-
uling return path transmissions for other 
modems. 

Baseline privacy (BPI) extensions: The 

original BPI specification had limited service 
protection because the BPI protocol did not 
authenticate modems. BPI+ strengthens this 
service protection by adding digital certificate 
(X.500) modem authentication. 
Under BPI+, the CMTS protects against 

unauthorized access to data ser-
vices by enforcing encryption of 
the associated traffic flows across 
the RF network. BPI+ employs an 
authenticated client/server key 
management protocol in which 
the CMTS controls distribution of 
keying material to client modems. 

  This work is part of DOCSIS 1.1. 

Upstream modulation exten-
sions: DOCSIS 1.0 includes time division mul-
tiple access (TDMA) frame format using both 
quadrature phase shift keying (QPSK) and 16-
QAM (quadrature amplitude modulation) as 
the upstream modulation formats. In conjunc-
tion with the Society of Cable Telecommunica-
tions Engineers Data Standards Subcommittee 
and the Institute of Electrical and Electronics 
Engineers 802.14 committee, DOCSIS is work-
ing to standardize additional return path for-
mats. These planned formats include advanced 
TDMA technology; synchronous code division 
multiple access (S-CDMA); and adding 8-
QAM, 32-QAM, 64-QAM and 128-QAM mod-
ulation formats. 

These formats provide both 
higher capacity upstream chan-
nels for clean plant and more 
robust coding techniques for 
marginal plant. This work is 
expected to be completed 
during 1999. 
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the stream so the devices know 
which packets to decode. This 

mechanism, called a program identifi-
er (PID), is present in all MPEG-2 
frames. DOCSIS has declared the value 

Ox1FFE to be the well-known PID for 
all DOCSIS modem traffic on that chan-
nel. DOCSIS modems will operate only 
on MPEG packets with this PID. 

In addition, MPEG-2 provides a 
frame structure that facilitates chan-
nel lock. MPEG-2 frames start every 
188 bytes with a synchronization 
byte. Searching for this MPEG sync 
byte, which repeats at a regular in-
terval, makes it easier to synchro-
nize with the overall bit stream on 
the channel. 

Because the modem may have to 
search several forward path channels for 
DOCSIS data, the ability to quickly lock 

onto a data stream means modems 
may boot faster. 

MAC layer protocol 
MAC protocol opera-

tion: The MAC layer 
protocol controls access 
to the return path. Be-
cause several modems 
may have data to trans-
mit at any given time, 
the MAC protocol en-
ables the CMTS 

to indicate which 
modem can transmit 

when and for how long. 
If modems transmit in-

dividually, data colli-
sions won't occur on the 
return path, and the sys-
tem will operate effi-
ciently. When collisions 
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occur, modems have to retransmit that 
data, which is an inefficient usage of 
the return path. 

The DOCSIS MAC protocol pro-
vides a request/grant mechanism. A 
modem requests from the CMTS an 
opportunity to transmit a certain 
amount of data. As the CMTS receives 

requests from all the modems, it reserves 
mini-slots on the return path. 

Periodically (every few msecs), the 
CMTS broadcasts a message to the 
modems over the forward path indicating 
the specific mini-slots granted to each 
modem. By reserving bandwidth, modems 

are guaranteed a collision-free interval in 
which to transmit. The CMTS allocates 
bandwidth to modems based on the types 
of service the user subscribes to. 

For a modem to request bandwidth 
without first having been allocated a time 

to send a message, the CMTS periodically 
allocates part of the return channel for 
any modem to send a request. 
A request from one modem may collide 

with a request from another. The CMTS 
can detect this and can vary both the 

length and frequency of the contention re-
quest intervals to keep collisions to a min-
imum. In the event of a collision, the 
modems that sent the messages will back 
off at random intervals and then retrans-
mit their requests. 
Modem registration process: As a 

modem boots on the cable data network, 
it performs many functions. Descriptions 
of each follow 

Channel acquisition: The modem 
scans for a downstream channel, obtains 

QAM lock and finds MPEG packets with 
the DOCSIS well-known PID. A modem 
may have to search several downstream 
QAM channels before finding one with 
DOCSIS data. 
When the modem is decoding MPEG-

2 frames that bear the DOCSIS PID, 
channel acquisition is successful. The 

MPEG-2 framing will be 
stripped away and the re-

sultant MAC frames 
passed to the MAC 
layer for processing. 

Obtain up-
stream parameters: 
The modem waits to 
receive three MAC 
messages that the 
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CMTS repeatedly sends on all DOCSIS 
downstream channels. 
The first message is the time synchro-

nization (SYNC) message, which the 
CMTS sends to provide a common time 
reference to all modems. 
The next message is the upstream 

channel descriptor (UCD). The modem 
must find a UCD that describes an up-
stream channel that matches that 
modem's capabilities. If the modem can 
transmit only at certain symbol rates or 
is limited in its frequency range and 
modulation, the modem may not be able 
to transmit on that channel. 
The final message is a bandwidth allo-

cation map (MAP) that describes trans-
mit opportunities on the upstream 
channel referred to in the UCD. The 
MAP message contains the mini-slot in-
formation that indicates when a modem 
can transmit and for how long. (The 
SYNC provides the time reference for 
these transmissions, and the UCD de-
scribes the modulation format.) 

For its initial transmission, the modem 

will look in the MAP for a transmit oppor-
tunity reserved for modems just connect-
ing to the network, called the initial 
maintenance transmit opportunity. 

After decoding these three messages, 
the modem will discover a suitable up-
stream channel for transmission. The 
modem will have a rough time reference, 
the modulation format of the upstream 
channel and knowledge of initial mainte-
nance transmit opportunities for newly 
connected modems on that upstream 
channel. 

These three pieces of information are 
used for the next process. 

Ranging: During ranging, the modem 
must fine adjust the time reference, fine 
tune the transmit frequency, and fine ad-
just the transmit power. Because each 
modem is a unique distance from the 
CMTS, each modem will have unique set-
tings for these parameters. 
To begin the ranging process, the 

modem transmits a ranging request mes-
sage to the CMTS during an initial main-
tenance opportunity (as described by 

MAP messages) on an upstream channel. 
The modem begins transmitting this mes-
sage at the starting boundary of the initial 
maintenance opportunity, based on its 
rough time SYNC and its interpretation of 
the MAP Upon receipt of this message, 
the CMTS sends a ranging response mes-
sage addressed to that modem. 

If the modem does not receive a rang-
ing response message from the CMTS 
within a time-out period, one of two 
things may have happened. First, ranging 
request messages from multiple modems 
may collide. Second, the power level the 
modem is transmitting at may be too low 
to be detected at the CMTS. 

Therefore, if the modem does not re-
ceive a ranging response message, it will 
both increase transmit power and wait a 
random number of initial maintenance 
opportunities before sending another re-
quest. 
CMTS response: In preparing the rang-

ing response message back to the modem, 
the CMTS notes the time offset from 
when it received the ranging request to 
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the beginning of the initial maintenance 

transmit opportunity, the exact frequency 
of the transmission and the incoming 
power level. 

Based on these data, the CMTS deter-
mines corrections and sends them back to 
the modem in a ranging response mes-

sage. In addition, once the CMTS receives 
the first ranging request, the modem then 
can complete the ranging process by 
transmitting in its own mini-slots, without 
the chance of a collision. 
Upon receipt of the ranging response, 

the modem adjusts its parameters based 
on the corrections and transmits a second 
ranging request to the CMTS. The CMTS 
again returns a ranging response with 
time, frequency and power corrections. 

This process continues until the CMTS 
is satisfied with the timing, frequency and 
power settings being used by that modem. 
When finished, the timing is synchronized 

to within less than 1 µsec, transmit fre-
quency to within 10 Hz and transmit 
power to within 0.5 dB. 
The ranging process is first performed 

during an initial maintenance transmit 
opportunity when a modem connects to 
the network. Once booted, the ranging 
process is repeated for each modem at 
regular intervals during periodic mainte-
nance opportunities that the CMTS 
schedules. Periodic tuning of timing, fre-
quency and power ensures continued re-
liable communications between the 
modems and the CMTS even with day-
time variations in the plant. 
SYNC is critical to the function of the 

MAC protocol. SYNC requires that the 
two-way round trip transmission delay be 
negated because all upstream transmis-
sions must align with the mini-slot timing 
as viewed at the CMTS. 
Communication is delayed in the 

downstream direction by latency, down-

stream propagation delay and processing 
overhead. When the modem sends a 
transmission upstream, it is delayed by 
upstream propagation and processing 
overhead. 

The sum of these delays is removed by 
the ranging process. The timing offset 
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Ambler, PA 19002 
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causes the modem to transmit earlier than 
the assigned mini-slot time (as measured 
at the CMTS) in order to negate delays 
caused by interleaving latency in the 
downstream, propagation in the system, 
and fixed processing overhead in both the 
CMTS and modem. The result is efficient 
use of return path bandwidth. 

All further transmissions on the return 
path take place based on requests from 
the modem to the CMTS and grants from 
the CMTS to the modem. Whenever a 

modem has data to send, it will request 
bandwidth on the return path during a re-
quest region (as defined on a MAP). The 

CMTS will grant this request and schedule 
that modem a unique opportunity to 
transmit the data. 

Initial ranging can be considered the 
DOCSIS analog to AutoDiscovery. While 
this term is not used by DOCSIS, Au-
toDiscovery is the modem being given an 
opportunity to transmit without first 
being given a grant to transmit. 
The DOCSIS MAC protocol allows 

this by offering periodic initial 
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maintenance transmit opportunities on 
the return channel that can be used by 
any modem just connecting to the net-
work. The CMTS does not have to know 
about these modems before they are al-
lowed to transmit. 

IP layer establishment: Once timing, 
frequency and power are set, the modem 
must establish IP connectivity. It does so 

by invoking the dynamic host configura-
tion protocol (DHCP), which causes the 
modem to be assigned an IP address. 

DHCP runs between the modem and a 
DHCP server administered by either the 
MS0 or some other service provider. As 
long as that modem is active, it will be 
leased an IP address to use. After a peri-
od of inactivity, that IP address can be 
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reclaimed and given out to another ac-
tive modem, thereby conserving IP ad-
dress space. 
Once an IP address is obtained, the 

modem requests time of day (ToD) to get 
the real date and time. This differs from 
the SYNC message, which simply main-
tains a continuous 32-bit counter that re-
flects time ticks in the MAC layer. The 
ToD information is what a human would 
consider the true time and date; the 
modem maintains this time so it can time-

stamp certain messages and log files. 
Registration: Registration begins with 

the modem downloading a configura-
tion file. The IP address of a configura-
tion file server and the name of the 
configuration file the modem is to 
download are both included in the 
DHCP response to the modem. 
The modem uses the trivial file trans-

fer protocol (TFTP) to download the 
configuration file from a server. The 
configuration file contains information 
such as how much bandwidth the 
modem is allowed to use and what ser-
vices it is allowed to provide. 

Your customer service agents take this 
information when the subscriber first calls 
in to request modem service. That infor-
mation is fed into a back-end system to 
create the configuration file. 

During the final registration phase, the 
modem sends a message to the CMTS 
confirming the configuration file it re-
ceived. The CMTS also retrieves a copy of 
the configuration file from the configura-
tion file server. 
The CMTS compares the file from the 

server with the data from the modem to 
ensure the modem will be using only au-
thorized services. Only after the configu-
ration file data is cross-checked by the 
CMTS is the modem finally allowed to 
transmit real user data onto the network. 

Data link encryption 
Once the modem is registered and 

sending data, DOCSIS provides a method 
for data link encryption, called the base-
line privacy interface (BPI). The BPI pro-

vides users with data privacy across the 
RF network by encrypting traffic flows be-
tween a modem and the CMTS. 

Because data privacy is the principal 
service goal of BPI, the BPI encryption 
key distribution protocol does not 
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currently authenticate the modem via 
mechanisms such as passwords or digi-
tal signatures. 
Even though BPI does not authenti-

cate modems, other reliable methods are 
available to detect such clones in DOC-
SIS 1.0. Authentication is to be included 
in a future release of DOCSIS. BPI pro-
vides basic protection by ensuring that a 
modem, uniquely identified by its 48-bit 
IEEE MAC address, can obtain keying 
material only for services it is autho-
rized to access. 

The BPI key management protocol 
uses the Rivest-Shamir-Adelman (RSA) 

algorithm, a public-key encryption 
method, and the electronic code book 
(ECB) mode of the Data Encryption 
Standard (DES) (FIPS-81) to secure key 
exchanges between the modem and 
CMTS. 

Modems must have factory-installed 
RSA private/public key pairs or provide 
an internal algorithm to generate such 

key pairs dynamically. The actual keys 
for encrypting data use the Cipher 

Block Chaining (CBC) mode of DES 
(FIPS-46, FIPS-46-1, FIPS-74, FIPS-81) 
to encrypt data in both upstream and 
downstream frames. 
The BPI protocol supports periodic 

reauthorization and changing of the 
data encryption keys, which are single 
DES (1-DES). The frequency of change 
of the keys is an operator-determined 

parameter. These keys can be estab-
lished for very long periods of time 
(months) or changed as often as every 
30 seconds. 

In BPI, the conditional access system 
(CAS) is based on public key and sym-

metric key cryptography. The content se-
curity is based on symmetric key 
cryptography. The algorithms, RSA public 
key encryption and DES symmetric key 
encryption, are widely used. 

In a symmetric key system such as DES, 
both parties share the same key to com-
municate securely. Although symmetric 
key systems can be very secure, the diffi-
culty is providing the key initially to the 
parties in a secure fashion. 

In public key cryptography, any mes-
sages generated with the public key can 
be decrypted only by the private key. Like-

wise, any message generated with the pri-
vate key can be decrypted only by the 
public key. Judicious use of public/private 
keys (with the private key uniquely as-

signed to a modem, headend or CAS) can 
provide secure communications between 
parties as well as secure distribution of 
symmetric keys. 

DOCSIS telephone return 
DOCSIS has a complete description 

available for modems that use the tele-
phone network, instead of a cable net-
work return path, for communication 
back to the CMTS. A DOCSIS tele-
phone return modem system allows de-

ployment of DOCSIS-compliant 
modems in areas where two-way plant 
is not available. r 

Doug Jones is a network architect for Me-
dia0ne Labs. He may be reached at (303) 
404-8104 or dzjones@Media0ne.com. 
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Original text by Kyle Moore; foreword by Doug Larson 

yperbole. "Webster's New World Dictionary" defines it as "exaggeration 

for effect and not meant to be taken literally." My dad mastered it. I 

can, for example, remember my father relating tales of the hardships he suffered 

as a child. Believe it or not, he walled uphill in five feet of snow to and from school 

every day. Sound familiar? ll 

He obviously was fibbing (he grew up in 
South Texas, after all), but his message was 
loud and clear: If you think you've got it 
hard, then take a walk in my shoes. This 
message is more relevant to us today than 
ever before. We have just celebrated our 50th 
anniversary as an industry and are now hon-
oring the 30th anniversary of the Society of 
Cable Telecommunications Engineers. Estab-
lishing standards for our highly technical 
hybrid fiber/coax (HFC)-supported commu-
nications network remains one of our biggest 
goals, and it has not always been easy. 

In March, CableLabs stamped its seal of 
approval on the first two Data Over Cable 
Service Interface Specification (DOCSIS)-
compliant cable modems. Despite the fact 
that the process had taken less than three 
years—a record for any industry—and will 
rapidly accelerate operator deployment and 
consumer acceptance of cable modems, many 
still question the need for the process and the 
standards. )0-
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If you're 
one of those skeptics, I invite 

you to take a walk down memory lane in the 
shoes of those who toiled to establish color 
TV standards. The article to follow, original-
ly published in "CATJ" by Kyle Moore (then 
president of CATA) and edited for publica-
tion in "CT," provides a blow-by-blow ac-
count of how politicians and TV set 
manufacturers almost set television back on 
its heels. At times, this account might seem 
hard to believe, but it is no exaggeration. It 
brings to mind something else my dad was 
wont to say, "Nothing worth having is easy" 
That said, let's slip back into the late '40s 
and early '50s. 

Why talk about color? 
What possible lessons can be learned 

from the development of a national color 
TV policy, as relates to our present world 
of (cable TV) communications? 

Simply put, the manner in which the 
Federal Communications Commission 
handled the establishment of a national 
color TV policy illustrates, perhaps even 
better than the subsequent handling of the 
UHF fiasco, how many grave errors a fed-

eral agency can make 
and still stay in business. Those who 

believe "right will prevail" or that "the 
issue(s) will be settled on the merits" 
probably will have their bubble burst after 
reading this chronology In this report, 
you can almost feel the electricity that ex-
isted between the two giants CBS and 
RCA, and one wonders how RCA repre-

"For nearly a year, 
the FCC would stage 
a sideshow, main 

show and 
after-the-stage 

show." 
sentatives managed to keep their cool 
when Commission decision after decision 
went against them. In spite of our concern 
about their power positions today, we 
have to admire the RCA staff's virtually 
complete control over their tempers in the 

crazy years of 1949-1951. 
An editorial appearing in a popular 

trade magazine in 1950 asked the ques-
tion, "Why the Mad Rush to Color?" It 
was a good question. At the time, the FCC 
allocations freeze was well entrenched. 
There were 107 operating TV stations in 
the United States, in 63 cities. The vast 
majority of the country had yet to see any 
television, and the FCC was holding up 
the approval of new channels for these 
areas, then unserved, while it wrestled 
with the color standards problem. 

In all probability, FCC Chairman 
Wayne Coy never expected the color 
mess to become such a burden on 
himself and his staff. In complete 
fairness to the chairman, the Com-
mission was under the blustery and 
frequent attacks of Colorado Sen. 
Edward Johnson, who constantly 
badgered the Commission to ap-
prove color (new channels and so 
on)—yesterday. 

Not compatible 
To understand fully the complexity of 

the color issues to follow, you must un-
derstand that in 1949, when color stud-
ies began, there were two proponents of 
systems, CBS and RCA. The RCA system 
was best described as experimental and, 
in 1949, incapable of pro ucing satisfac-
tory color. The CBS syste had been 
around for nearly 10 year , but it had 
one considerable flaw: It ould not trans-
mit color programs so th t existing black 
and white receivers coul receive them 
in black and white. 
On a present-day stand rd of 1 to 10 

(with 10 being today's col r standard and 
1 being black and white), CA produced a 
color quality with a scale ting of 2, and 
CBS produced color with à scale rating of 
4, which made the CBS piEtures twice as 
good as RCAs pictures for that time, but 
not half as good as today' i average home 
color pictures. 
As noted previously, during this period 

the allocations freeze was on. No new ap-
plications for stations were being consid-
ered, and as explained in the freeze-era 
report, the original premise of the freeze 
(how to straighten out the allocations 
table mess) was expanded in 1949 to in-
clude straightening out t e color mess. 
The two problems, suf4icient channels 
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and approving a national set of color tech-
nical standards, interwove because the 
original CBS "sequential field" color sys-
tem would not fit into the then (and now) 
standard 6 MHz-wide channel assignment. 

In fact, to produce acceptable (scale rat-
ing of 6) color, the CBS system required a 
12 MHz-wide channel. Had that particular 
color format prevailed, today we would 
have half as many channels. Or to put it 
into 1949 vernacular, the 12 VHF chan-
nels then operating would have shrunk to 
6 VHF channels, each twice as wide as 
present channels. Because fewer than 600 
VHF channels (each 6 MHz wide) could 
be accommodated nationwide, it followed 
that fewer than 300 channels (each 12 
MHz wide) could be allocated with the 
CBS color system. 

If color required 12 MHz-wide channels 
(as the early CBS system did), it would 
force the FCC to plan a nationwide TV al-
location program with only half as many 
channels and channel assignments avail-
able as we have today. This would have 
had a dramatic effect on the problem of 
ultimate allocation of new channels, 
which was the original reason for the 
freeze. 

There was talk in 1949 of placing all 
colorcasts into the then unexplored and 
untried UHF region, where a spectrum 

more than 400 MHz wide (adequate to 
handle 35 new channels, each 12 MHz 
wide) existed. This talk was quickly dis-
carded because not only would existing re-
ceivers not be able to receive the programs 
colorcast in black and white; the existing 
receivers could not receive them at all. 
Where relatively simple black and white 
converters (which would make black and 
white reception of colorcasts possible on 
existing receivers) could convert existing 
receivers to receive color in black and 

white, a much more elaborate converter 
(costing perhaps more than the original 
receiver) would have been required to 
convert the UHF 12 MHz-wide colorcasts 
into standard black and white pictures. 

Bottle lines are drawn 
CBS offered to solve the problem with a 

"slight reduction" in color quality, and the 
battle began. 

Sen. Edward C. Johnson was one of the 
early advocates of color. Some have said of 
the senator: "Johnson wanted to get televi-

sion in Denver (a city without television 
when the freeze hit), and he viewed the 
color matter as an obstacle to getting tele-
vision for his constituents. Consequently, 
he was quick to jump on anything the 
FCC did which threatened to put off tele-
vision for his Colorado." 

Later, because Johnson ran for and was 
elected as governor of Colorado, others 
would say in looking over his record that 
"Johnson wanted to run on a platform 
that he brought television to Colorado." 
Whatever his reasons, he was (it ap-

pears in historical perspective) mostly net-
tlesome to the Commission and did not 
have a profound effect on television in the 
country (or his state) until years later as 
governor. 

BOTTOM 
-EWE-

The Case for Standards 

We have just celebrated our 50th an-
niversary as an industry and are now 
honoring the 30th anniversary of the 
Society of Cable Telecommunications 
Engineers. Establishing standards for 
our highly technical hybrid fiber/coax 
(lFC)-supported communications net-
work remains one of our biggest goals, 
and it has never been easy. 

In March, CableLabs stamped its 
seal of approval on the first two Data 
Over Cable Service Interface Specifica-
tion (DOCSIS)-compliant cable 
modems. Despite the fact that the 
process had taken less than three 
years—a record for any industry—and 
will rapidly accelerate operator deploy-
ment and consumer acceptance of 
cable modems, many questioned the 
need for the process and the standards. 
The experience of those who toiled 

to establish color TV standards is sure 
to make believers out of cynics and 
skeptics alike. The three-ring circus 
that was the color standards process 

revealed a critical need for standards, 
while at the same time exposing the 
unpleasant underbelly of one of the 
first TV standards processes. 

Still, in the summer of 1949, Johnson 
already was fed up with the color indeci-
sion, even though the process had hardly 
begun. He therefore urged the influence-
free high scientific community, represent-
ed by the highly esteemed National 
Bureau of Standards, to select a committee 
of experts to study the subject. 
The senator said he wanted a "compre-

hensive and unbiased report from an inde-
pendent group, so the public can be 
supplied, as soon as possible, with a true 
picture of what we have in Color and can 
expect in the future." 

There was some low-level scratching to 
form such a committee for a few weeks, 
but it eventually drifted into oblivion. 

Early in the fall of 1949, the FCC got 
its color TV show on the road. It had de-
cided that it would be the unbiased ex-
pert panel, all by itself, without any help 
from the National Bureau of Standards. 

Held in the Commission's session room 
in the Department of Commerce building, 
reams of evidence and testimony were 
taken from virtually every area of electron-
ics. Just as the hearings got underway, CBS 
did a razzle-dazzle bit of one-upmanship 
and staged a private demonstration of its 
color system in the Armory in Washing-
ton, D.C. The demonstration was attended 
by invitation only, and one of the invitees 
was Sen. Edward C. Johnon. 

Immediately after seeing the demonstra-
tion, Johnson drafted a letter to FCC 
Commissioners Robert E Jones and Paul 
A. Walker, in which he said: "The color 
show was magnificent and utterly con-
vincing proof that color TV is here now, 
and that all that is necessary for it to 
sweep the nation is for the FCC to remove 
the roadblocks and promulgate standards 
for its operation." 
Then the senator added a postscript to 

his letter and noted, "However, the reluc-
tance to show the FCC the facts by those 
who know the most about color and who 
can most effectively demonstrate its devel-
opment disturbs me." 

After writing his glowing report, John-
son was upset and wondered why CBS had 
not made such a presentation to the Com-
mission. Apparently, he realized after the 
fact that he may have been had by CBS. 

Several days later, FCC Commissioner 
Jones wrote CBS President Frank Stan-
ton: "Your zeal appears to have been tar-
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nished. You insist on trying to promote 
your color system outside of the FCC 
hearing rooms, apparently because this 
Commission has taken the initiative in 
this matter. Your action in this matter 
might well lead one to the conclusion 
that while your company is anxious to 
transmit color TV, it is reluctant to permit 
others to operate color video receivers to 
appraise what you have transmitted. We 
must know whether laymen can operate 
the receivers, and we can learn this only 
by allowing laymen to operate the re-
ceivers under as many diverse conditions 
as are common in black and white." 

The battle heats up 
The gauntlet had been thrown down. 

The FCC had challenged CBS to "show off 
its color." After all, the commissioner rea-
soned, the FCC had begun hearings and 

was taking testimony. It would decide the 
fate of color. So show it the color—back 
up the testimony and claims. 

For nearly a year, the FCC would stage 
a sideshow, main show and after-the-stage 
show. Millions would be spent by CBS, 
RCA and a few other latecomers as they 
built special sets, handcrafted color cam-
eras and receivers, built special transmit-
ters, and generally came in on-cue from 
the Commission. 
Up to that time, most of the color tests 

had been conducted in New York. That 
was logical. Both CBS and RCA had head-

quarters and extensive production studios 
there. 

(Virtually all TV programming originat-
ed in New York at that time, and mi-
crowave interconnection existed only 
between Boston and Washington, running 
through New York.) 

However, to accommodate the FCC, 
CBS spent a large sum to convert Wash-
ington's WO1C (Ch. 9, now WTOP) to 
color, and RCA equipped both WNBW 
and an experimental UHF station they 
had operating in Washington for color. 
The main arguments fro October 

1949 until a decision was r ched in early 
fall of 1950 were these: 
1) The CBS system started ut requiring 
a 12 MHz-wide band (t e equivalent 
to two TV channels) bu converted to 
a 6 MHz-wide system w en the CBS 
people saw that if they anted to 
broadcast color on VHF, this would be 
a requirement. 

2) The CBS system, called r Id sequential 
color, was a mechanical nightmare. At 
the studio, the cameras were equipped 
with large discs, which were equipped 
with blue, red and yellow filters. )10.-

MAY 1999 • COMMUNICATIONS TECHNOLOGY 



ADVERTISEMENT 

LC Fiber Optic Connector Products 

Methode Fiber Optic products 
manufactures a complete line of LC 
connectivity products for voice, video and 
data applications. The LC brochure 
details product specification and 
performance standards of this small form 
factor solution. Singlemode and multi-
mode connectors, adapters, simplex and 
duplex patchcords, and cabling hardware 
are now available. 

Methode Electronics, Inc. 
Fiber Optic Products 
7444 West Wilson Avenue 
Chicago, Illinois 60656 
(800) 323-6858 Fax: (708)867-9621 

OuickCureTM Connectors 

The Methode s-re and SC Quick Cure"' 
system combines patented polymer 
ferrule technology with a rapid cure 
adhesive. The pedestal tip reduces fiber 
breakage, and the 20 second curing 
interval decrease field termination 
procedure time. 

Methode Electronics, Inc. 
Fiber Optic Products 
7444 West Wilson Avenue 
Chicago. Illinois 60656 
(8001323-6858 Fax (7081867-9621 

SC Fibre Channel Loopback 

Methode offers several loopback products 
to test a variety of optical network and 
basic transceiver operations. Fibre 
Channel System (FCS) compatible 
loopback connectors are available with 
several attenuation levels. 

Methode Electronics, Inc. 
Fiber Optic Products 
7444 West Wilson Avenue 
Chicago, Illinois 60656 
(8001 323-6858 Fax: (708)867-9621 

Angle Polish Connectors 

Broadband Applications require the 
back-reflection reducing capabilities of 
Methode APC Angle Polish Connectors. 
Available in FC. SC. and LC 
configurations. 

Methode Electronics, Inc. 
Fiber Optic Products 
7444 West Wilson Avenue 
Chicago. Illinois 60656 
(8001 323-6858 Fax: (7081867-9621 

MPTM Connectors 

The Methode MP Ribbon Connector 
System offers a 12 fiber capacity in a 
miniaturized footprint patterned after SC 
styles. The MP is ideal for high-density 
LAN and data center applications. 

Methode Electronics, Inc. 
Fiber Optic Products 
7444 West Wilson Avenue 
Chicago. Illinois 60656 
(8001 323-6858 Fax: (708)867-9621 

MP to MT Hybrid 

The Methode MP to MT Adapter 
provides ribbon fiber compatibility 
between existing systems architecture, 
enabling seamless transition for the 
Met hNet System. 

Methode Electronics, Inc. 
Fiber Optic Products 
7444 West Wilson Avenue 
Chicago, Illinois 60656 
(8001323-6858 Fax (7081867-9621 

Expanded Beam technology lets our broadca.st go through no natter what. 

Whether you're Irving ill communicate through dirt mud. hut Mill die ability to handle any unprotected environment no 
water. grease - or even esplosions - Methode's icr. Straws fiber matter how rough 
optic connectors can do the iob. That's because they use All Straws Eli connectors are supported by Methode Fiber 
hp:oldest Beam 1E8) technole for unsurpassed performance Optics offices :old personnel located all over the world Iir just 
in harsh environments what youd eviwct from Methode Electronics. a $100 million 

Machined from advanced materials. MethodeS Stratus Eft company and ilerehxperi vithe advanced MP • and Quick-Cure • 

connectors are easy to dean and easy to mate fies' have the connectors 
optical characteristics of the high-performance fiber optic Call I -800-323-6858 today to learn more - or to place 
connectors youd find in a nice, clean computer P.m - your order - for Methode Straws Elf fiber optic connectors. 

Fife'? OPTIC PROLVCTS 

gelhodc Firdronic.. Inc. • -Uiti ll11,on 5, Once, IL M10656 • 1.800. i!.5-614S8 • Ft\ 1,084467-9621 • ‘,5,5, main& coin • Inmate. method,. con, 

Reader Service Number 93 

ST® Is a trademark of Lucent Technologles 



clarity as regular black and white 
telecasts. 

However, the RCA compatible color 
had failings at that time, and it was these 
failings on which the Commission fo-
cused: 
1) The hues were unnatural and required 

almost constant viewer juggling of the 

receiver controls. (It later turned out 
that, for the most part, this aspect of 
the problem was being caused at the 
studio and that, as studio techniques 
improved, the user/viewer got to sit in 
his chair more of the time and play 
home-technician less of the time.) 

2) The color smeared. That is, the col-
ors tended to run. Bright colors, such 
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as ruby red lips, tended to keep right 
on going past the lips into the face 
area beyond. 

3) Color quality was unstable and 
changed drastically from minute to 
minute. 

Clearly, RCA had a good concept going, 
but it had more than a few bugs left to be 
worked out in 1949 and early 1950. 
Equally clear, CBS knew deep down that 
RCA could and would solve these prob-
lems, so it pushed extra hard to get its 
system accepted as "the national standard" 
before RCA could work out the bugs. 

"It was more than a 
matter of corporate 

pride. CBS had patent 
rights on its system." 

It was more than a matter of corporate 
pride. CBS had patent rights on its system, 
and anyone constructing a CBS system 
color receiver would have to pay a patent 
royalty to CBS for their rights. A few 
bucks were involved. 
CBS kept the pressure up on the Com-

mission, and Johnson periodically remind-
ed the Commission that he was satisfied 
with the quality of the CBS pictures, and 
he wanted television—now. (Perhaps be-
cause Colorado had no television, John-
son was not worried about his 
constituents badgering him about his ap-
proval of a system that would antiquate 
their TV receivers. After all, they had 
none at the time.) Gr 

In our second installment next month, the 
standards race heats up as RCA and CBS 
demonstrate their systems to the FCC, in 
what one commissioner called "the darndest 
three-ring circus you ever saw" Stay tuned. 

Doug Larson is senior editor at "Communi-
cations Technology" He may be reached via 
e-mail at dlarson@phillips.com. 
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By Rick Marcotte and Tom Mays 

atteries historically have been the Achilles' heel of cable network power backup 

systems. Performance irregularities, maintenance burdens and inconsistent operating 

practices have caused a high incidence of premature failures. 

As cable TV operators enter the advanced 

services arena, they face the prospect of 
offering telephony, high-speed data and 
interactive entertainment across a net-

work with inadequate battery backup ca-
pability. To avoid this scenario, you might 

want to consider high-purity (99.99 per-

cent purity) lead-tin alloy batteries, a 
technology already used in outdoor sub-

scriber loop carriers (SLC) deployed by 

American telecommunications companies. 

Most traditional valve-regulated lead-
acid (VRLA) batteries employed in the 

cable TV market are made with lead-calci-
um grids and come in two varieties: gel 
cell and absorbed glass mat (AGM). Gel 

cells combine sulfuric acid with silica to 
form a gelatinous consistency between the 

plates. AGMs use a glass microfiber separa-
tor that absorbs liquid electrolyte. Calcium 

strengthens the lead plates, making them 

easier to handle and cheaper to make. 
Calcium, however, increases grid corro-

sion and growth in the positive electrode, 

which eventually causes AGM and gel cell 

batteries to fail. These calcium-alloyed plates 

usually are thicker to offset the increase in 
positive grid corrosion and grid growth. 

Temperature also influences battery 

performance and longevity. Higher tem-
peratures reduce battery life by increasing 

chemical reactions within the battery, 

which contribute to cell dry-out and posi-

tive electrode grid corrosion. 
Lower temperatures, on the other hand, 

reduce battery capacity (backup time), but 

can have a positive influence on battery life. 
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In a cable TV environment, temperature 
changes are especially significant because 
most cable power supplies must function 
outside, where they are constantly exposed 
to weather-driven temperature changes. 

Calcium is out 
Eliminating the calcium from the lead 

plates increases performance at all tempera-
tures by slowing corrosion, which increases 
life expectancy and encourages the use of 
thinner plates. Thinner plates, and hence 
more of them, lower internal resistance 
without increasing the amount of active 
material, thus increasing total active surface 
area—and increasing power density—with-
out increasing battery size or weight. 

But eliminating cal-
cium is only half the an-
swer. Pure lead plate," 

often have a limited and 
unpredictable cycle life be-
cause, under certain condi-
tions, they promote the 
development of a resistive in-
terfacial barrier between the positive grid 
and the active material. This resistive 
layer can impede the battery's recovery 
from deep discharges. 
Adding a small amount of tin resolves 

these problems without increasing gas 
generation, which promotes dry-out. Tin 
increases the rate of grid corrosion slightly, 
but not nearly as much as calcium and not 

enough to preclude thin 
electrodes. High-purity 
lead-tin batteries bal-
ance optimum perfor-

mance and optimum life 
perfectly (exactly the balance that 

today's cable operators require). 
That makes high-purity lead-tin bat-

teries especially well-suited to harsh 
outdoor environments. In cold weather, 

these batteries pack more punch than 
their lead-calcium cousins. As tempera-
tures rise, corrosion-resistant plates and 
more efficient recombination prevent 
lead-tin batteries from wearing out as 
quickly. Lead-tin gives cable operators 

the performance and temperature 
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adaptability they need, without increas-
ing battery size and weight. 

The proof is in the performance 
It's not enough to say high-purity lead-

tin batteries work better and last longer. 
Such claims require proof—tests that ob-
jectively measure the performance of lead-
tin batteries against traditional 
lead-calcium designs. 
We subjected all three battery types— 

lead-calcium gel cell (Pb/Ca Gel), lead-
calcium AGM (Pb/Ca AGM) and 
high-purity lead-tin AGM (Pb/Sn° 

AGM)—to rigorous testing to determine 
energy density by weight and volume, ca-
pacity degradation during float time, 

BOTTOM I I Alr 

Better Living 
Through Electrochemistry 

As cable TV operators diversify their 
service offerings, they need reliable 
backup power. Because batteries play 
such a key role in providing backup 
power, a battery that performs well in 
cold weather and resists the life-short-
ening effects of hot weather can help 
cable TV operators lay a firmer founda-
tion for the future. 
By conducting a series of tests, we 

compared the performance of lead-tin 
batteries to two cable TV industry 
standards—lead-calcium absorbed 

glass mat (AGM) batteries and lead-
calcium gel cell batteries. Pure lead-tin 
batteries delivered more energy for 

their weight and size as discharge rate, 
increased, maintained energy capacity 
better during float time, lost less 
weight during float time, maintained 
the lowest impedance during float time 
and maintained a greater percentage of 
its run time as temperatures declined. 

Put simply, lead-tin batteries live 
longer and deliver more energy for 
their size and weight throughout their 
lives (at all temperature levels) than 
traditional lead-calcium batteries. 

Figure 1: Gravimetric energy density vs. discharge rate 
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Figure 2: Volumetric energy density vs. discharge 
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weight loss during float time, impedance 

gain during float time and the impact of 
lower temperatures on battery run time. 

Light, not lite 
As a battery's discharge current rises, 

its specific energy density measured in 
watt-hours per kilogram (Wh/Kg) de-
clines. Thin-plate lead-tin batteries, how-
ever, suffer less of a specific energy 
density decline, at higher rates of dis-
charge, than equivalent lead-calcium bat-
teries. Figure 1 shows the performance of 
each battery type. 
The lead-calcium AGM battery deliv-

ered less energy by weight than the other 
two at all discharge rates. The lead-calci-
um gel cell battery delivered about the 
same watt-hours per kilogram as lead-tin 

at 15 amperes, but its energy density de-
clined more rapidly. At 100 amps, the gel 
cell battery produced approximately 19 
Wh/Kg, versus 22 Wh/Kg for lead-tin, an 
additional decline of 16 percent. 

The superior energy density of lead-tin 
batteries is due to the thinner plates used. 
Thinner plates mean more plates can be 
used per kilogram, thereby increasing total 
reactive surface area, improving active mate-
rial utilization and increasing power density. 
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Figure 3: Capacity vs. float time at 65° C 
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Similarly, the thinner electrodes of the 
lead-tin design also result in greater ener-
gy density by volume. More reactive sur-
face area can be packed into a smaller 
space. Figure 2 (on page 170) shows the 
change in volumetric energy density at 

different discharge rates. 
Lead-tin batteries produced significant-

ly more power per cubic liter at all dis-
charge levels. At 100 amps, the 
lead-calcium AGM battery produced 36 
watt-hours per cubic liter. The lead-calci-

um gel cell generated 43 watt-hours per 
cubic liter. The lead-tin battery produced 
57 watt-hours per cubic liter-33 percent 

more energy density than the gel cell bat-
tery and 58 percent more than the lead-
calcium AGM. 

A few volts float your boat 
Even fully charged, batteries continue 

to draw a small amount of gloat current to 
compensate for standing/parasitic losses. 
This is especially true for lead-calcium de-

signs because of an elevated corrosion 
rate. 
A typical cable TV industry standard 

method for charging batteries involves the 
application of a float charge. This pro-
vides a constant supply of energy (milli-
amps) to the batteries in order to 
maintain maximum capacity. 

Float charges maintain capacity, but 
over time capacity is diminished by loss 
of active material, evaporation and in-
creased impedance. 
When combined with high tempera-

tures, battery life is greatly reduced. To 
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determine how float time affects each bat-
tery type, all three batteries were fully 
charged and baked for 80 days at 65° C, 
while maintaining a float (trickle) charge 
of 2.27 V per cell. Figure 3 shows how 

they performed. 
The lead-tin battery slowly lost capaci-

ty before leveling off at 96 percent of 
rated capacity on day 60. After 32 days, 
the lead-calcium batteries started to de-
cline rapidly. After 80 days, the lead-calci-

um AGM produced at only 91 percent of 
rated capacity. The gel cell was down to 
87 percent. One explanation for the accel-
erated energy loss is calcium-fostered cor-
rosion of the positive electrode. 

Liquid assets 
Pure lead corrodes very slowly com-

pared to a lead-calcium alloy. It also mini-
mizes the amount of hydrogen and oxygen 
gas generated by electrolysis of water in 
the cell, preventing dry-out. Weight loss 
indicates that the battery is emitting gas 
and losing recombination efficiency. 

Figure 4 compares the weight loss dur-

Figure 4: Weight loss vs. float time at 65° C 
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ing an 80-day float period at 2.27 V per 
cell and 65° C. The lead-tin battery lost 
29 grams. The lead-calcium AGM battery 
lost more than six times that, 179 grams, 
and the gel cell lost 205 grams. 

Similarly, as the grid corrodes, a battery's 

internal impedance increases, hindering en-
ergy flow within a battery and reducing ca-
pacity. Figure 5 (on page 174) shows 
changes in impedance for all three batteries 
during the accelerated temperature float test. 
The lead-tin battery began with an 
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Figure 5: Impedance vs. float time at 65° C 
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impedance of 2.4 milliohms and never in-
creased. The lead-calcium AGM battery 
started with 3.5 milliohms and remained 
constant. The gel cell battery started at 
5.2 milliohms and increased to 6.7 mil-

liohms on day 80. The lead-tin battery's 

lower impedance allows it to discharge 
energy faster and recharge faster. 

Out in the cold 
A typical cable TV 36 VDC battery 

string provides 60 to 90 minutes of back-

up time at 25° C. But as temperatures 
drop, internal impedance increases, di-
minishing run time. Figure 6 shows run 

time reduction as ambient temperatures 
drop to -40° C. 
As temperatures decrease significantly 

(below 15° F or -9.4° C), the difference 
between the battery types becomes appar-
ent. Lead-tin batteries provide more of 
their rated capacity (backup minutes) 
than the other two types—a benefit with 
special value to telephony service 
providers. 

Shelf life—a system reality 
Because a typical cable TV system re-

quires hundreds of batteries, cable opera-
tors often store spare batteries for fast, 
easy replacement. 

Stored batteries eventually lose capacity 
via internal self-discharge reactions. Bat-
teries with lower self-discharge rates sur-
vive the longest in storage. 

Most manufacturers suggest storing at 
25° C or lower and recharging every six 
months to keep batteries fit. These unde-
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sirable self-discharges are accelerated by, 
among other things, impurities and alloy-
ing agents found within the cell. The 
high-purity lead-tin technology has a 
greatly reduced rate of self-discharge. 
Lead-tin batteries can be stored for two 
years without a refreshing charge under 
ambient conditions. 

Optimized for cable TV applications 
Lead-tin batteries performed signifi-

cantly better than lead-calcium batteries 

in all areas. 
They delivered more energy for their 

weight and size as discharge rates in-
creased, retained their energy capacity bet-
ter during accelerated float life tests, lost 
less weight and maintained the lowest im-
pedance during accelerated float life tests, 
and preserved a greater percentage of their 
rated run time as temperatures declined. 

Translation: Lead-tin batteries live 
longer and deliver more energy for their 
size and weight throughout their life than 
traditional lead-calcium batteries. Their 

ability to perform better in cold weather 

Figure 6: Influence of lower temperature on run time 
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and withstand the life-reducing effects of 
hot weather makes them ideal for out-
door applications. ( 

Rick Marcotte is director of sales and market-
ing for the Communications Systems Group 

of aide Electronics Group. Tom Mays is a 
cable TV product application engineer for 
aide Electronics' Communications Systems 
Group. They can be reached either at (919) 
713-5300 or via e-mail at lectro@email. 
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The Hal 

By Tray Neumann 

able subscribers expect high quality, dependable service in today's two-way hybrid 

fiber/coax (HFC) networks. One of the challenges of maintaining a high-quality service 

is minimizing return path interference from within the home. This can be approached basically as 

an electromagnetic interference (EMI) problem. 

Ferrite beads and toroids have long been 
used as a cost-effective method to sup-
press common-mode-based EMI in the 
computer industry Early testing has 
shown ferrite core-based common-mode 
chokes can attenuate EMI produced in the 
home and reduce the likelihood of its get-
ting into the return path. 

Today's home is a complex electro-
magnetic environment. The sources of 
EMI are numerous, with the coupling 
of electromagnetic energy being ran-
dom and unpredictable. There are three 
fundamental elements to the return 
path EMI problem: a source of interfer-
ence (the house), a receiver of the in-
terference (the cable distribution 
network), and a path between them 
(the drop). 

There are two categories of coupling 
electromagnetic energy from a source to a 
receiver for this application: conducted 
and radiated. Within the home, the cou-
pling paths will use a complex combina-

tion of these two methods, making a dis-
tinct path difficult to identify. 
Conductive coupling is one common 

way an interference signal is transmitted 
into the return path via breaks in the 

cable shield, poorly shielded consumer 
equipment (TV sets and VCRs) and 
even the cable's transfer impedance. 
Wires and cables running through the 
house can act as antennas that pick up 

interference generated by numerous 
sources that ultimately end up as com-
mon-mode EMI, which flows to the 
house bond or even possibly the drop 
bond. This is one point, between the 
source and the receiver, to install a fer-
rite core common-mode choke to sup-
press unwanted interference. Early trials 
with ferrite chokes installed between 
the bonding block and the tap side of 

the drop cable have shown attenuation 
in the 2 dB to 5 dB range. 
We need to focus on reducing interfer-

ence using ferrite core common-mode 
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Ferrites Knock Out Electromagnetic Interference' --

chokes. It is unrealistic to think cable op-
erators will have the time, money and 
analysis capacity to address EMI source at-
tenuation from within the home. 

Transfer impedance 
Drop cables are shielded cables with 

combination foil/braid shields designed 
to operate in two electromagnetic envi-
ronments—one is the desired RF inside 
the cable, and the other is the ambient 
over-the-air environment. Transfer im-
pedance, Zt, is a means of characterizing 
how well the shielding works, or how 

electromagnetic energy transfers through 
the shield. 

Transfer impedance relates the current 
flowing on the outside shield surface 
(such as the common mode interference 
signal) to the internal voltage it develops 
on the other side of the shield. Figure 1 
(on page 180) shows how the center 
conductor is susceptible to the voltage 
on the inside of the shield produced by 
common-mode current on the shield's 
outer surface. This voltage is the result 
of a diffusion current through the shield. 

Transfer impedance can be calculated 
mathematically. The accuracy of these cal-
culations is very good for solid shields 
such as those used on trunk and feeder ca-
bles, but the accuracy is questionable for 
drop cables shielded with multiple tapes 
and braids. 

Rolum soldons 
Current electromagnetic compatibility 

(EMC) practice recognizes four common 
methods to minimize EMI effects: 
1) Eliminate the radiating source of inter-

ference. 
2) Shield either the source or the receiver. 
3) Increase the distance between the 

source and receiver. 
4) Improve the circuit design. 

111,1••• 

"Early trials with 
ferrite chokes installed 
between the bonding 
block and the tap 

side of the drop cable 
have shown 

attenuation in the 
2 dB  to  5 dB range." 
Conductive and radiated EMI signals 

are classified into narrowband and broad-
band spectrum bandwidths. Narrowband 
signals are deterministic and occupy a 
very little bandwidth. However, modula-

tion of a narrowband signal may generate 
sidebands of energy that may cover hun-
dreds of kilohertz. 
An example of a narrowband signal 

source in the 5-50 MHz range is a radio 
transceiver such as a citizens band (CB) or 
ham radio. Other communication systems 
in metropolitan areas operate with nar-
rowband deterministic signals in the 10-20 
MHz range. 

Broadband interference signals have en-
ergy that may be spread over the entire 5-
50 MHz frequency range. Intermittent 
narrow pulses with fast rise times, charac-
teristic of motor brushes and computer 
clocking pulses, generate them. The steep-
ness of these pulses causes problems be-
cause the fast rise times result in very high 
frequencies. 
The table (on page 178) lists various 

sources of EMI (in "new" condition) from 
within the home that may couple to home 
wiring. The likelihood of addressing the 
return path EMI problem by eliminating 
sources (hair dryers, shavers, vacuum 
cleaners and such), shielding them or cre-
ating a greater distance between them and 
the receiver simply is not feasible. 

Improve drop circuit design 
That leaves the last option, which is to 

improve the drop circuit design. A ferrite 
common-mode choke for an HFC return 
path application improves the circuit by 

MAY 1999 • COMMUNICATIONS TECHNOLOGY 



Sources of electromagnetic interference within the home 

Sewer Strength I. Source 
menus: 

Strength in 
mGauss 

flair dryer 700 Electric shover 600 

Blender 100 Can opener 1,500 

Coffee maker 10 Crock pot 9 

Dishwasher 100 Food processor 130 

Garbage disposal 100 Microwave oven 300 
Mixer 600 Electric oven 20 
Electric range 200 Refrigerator 40 

Toaster 20 Washing machine 100 

Iron 20 Portable heater 150 

Vacuum cleaner 700 Ceiling fan 50 
Window air conditioner 20 VCR 3 

Color TV set 20 B&W TV set 20 

Digital clock 8 Analog electric clock 30 
Baby monitor 15 Battery charger 50 
Drill 200 Power saw 1,000 

adding impedance to the shield's outer 
surface and is specifically designed to sup-
press common-mode noise in the 5-50 
MHz frequency range. 
The properties of the ferrite material en-

able it to "absorb" the noise energy and 
dissipate it as quantities of heat rather 
than reflect it back into the system. Fer-
rites offer a convenient and inexpensive, 
yet very effective, means of RF noise de-
coupling without affecting the intentional 
RF signal. 
The equivalent circuit of a ferrite bead 

is shown in Figure 2 (on page 181). The 
ferrite bead performs like an inductor in 

series with a resistor whose values depend 
on frequency. It is basically a lossy induc-
tor. The ability to reduce interference sig-
nals, measured by insertion loss in dB, is 
influenced by the system source and load 
impedance. 
With RF signals and data applica-

tions, the carried load and signal cur-
rents generally are balanced, and the net 
current is zero. In other words, the cur-
rents generate opposed fluxes of equal 
magnitude that cancel each other. 
(Known commonly as differential mode, 
these are the desired signals inside the 
cable.) 
EMI noise, however, usually travels in 

the same direction on all conductors 
(common mode). The common-mode 
signal conducted along the cable 
shield's outer surface causes huge mag 
netic flux in the ferrite, which induce, 
a voltage that opposes the flow of the 
noise current. In simple terms, the com-
mon-mode interference signal is "trapped" 
in the electrical and magnetic fields of the 
ferrite and is dissipated as heat. 

Insertion loss of ferrites 
It is most convenient to represent the 

impedance effectiveness of a ferrite as in-
sertion loss (IL) expressed in decibels. IL 
is the ratio of the resulting voltage over 
the load impedance without and with a 
component: 

IL = 20 • log (VN0) 
IL = 20 • log (Zs + ZL + Zkn.m ) / (Zs + ZL) 

where 
V is the resulting load voltage with 
a ferrite 
V0 is the resulting load voltage without 
a ferrite 
zs is circuit source impedance 
Zremie is ferrite impedance 
ZL is circuit load impedance 

For a 75-ohm (Zs) / 75-ohm (4) sys-

ROTTOW 
I 1h r 
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Ferrites Solve Interference Problems 

Cable subscribers expect high quality, 
dependable service in today's two-way 
hybrid fiber/coax (HFC) networks. 

One of the challenges of maintaining a 
high quality service is minimizing re-
turn path interference from within the 
home. This can be approached basical-
ly as an electromagnetic interference 
(EMI) problem caused by the use of 
household appliances. 

Ferrite core common-mode chokes 

have long been used as a cost-effective 
method to suppress electromagnetic 
interference in the computer industry. 
Ferrite is a ceramic material with elec-
tromagnetic properties. It absorbs reac-

tive power in its magnetic field, which 
induces a voltage that opposes the in-
terference signal flow of current. Early 
trials with ferrite cable shields installed 
between the bonding block and the tap 
side of the drop cable have shown at-
tenuation by 2 dB to 5 dB. 

tem with a ferrite that has an impedance 
of 225 ohms: 

IL = 20 log [(75 + 75 + 225)/(75 + 75)1 dB 
IL = -8 dB 

Ferrite placement 
It's important to understand placement 

of the ferrite on the drop cable for the 
best performance. For optimal attenua-
tion purposes, place a ferrite as close as 
possible to the source. Because the house 
is considered the source and the goal is 
to reduce interference noise entering the 
return portion of the plant, to suppress 
transfer impedance related interference, 
attach a ferrite to the drop cable on the 
plant side of the bonding block. 

It's important to also note that re-
search by CableLabs, Holtzman Inc. 
and others indicates that much of the 
conducted interference resulting in 
common-mode currents on drop cables 
enters the cables via breaks in the 
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What's Ferrite, and How Does it Work? 
Ferrite is a type of ceramic material 
with useful electromagnetic proper-
ties. It has a cubic crystalline struc-
ture with the chemical formula 
AB Fe2O3 where Fe2O3 is an iron 
oxide and AB refers to a combination 
of two or more divalent metal oxides 
such as cobalt, nickel, manganese or 
zinc. These divalent metals have 

unique molecular properties that cre-
ate high magnetic flux density in the 
presence of an electric field. 
The most accurate expression of a 

ferrite's performance capability is in 
terms of permeability (p). Permeabili-
ty is the ratio of the magnitude of 
magnetic induction to magnetizing 
force and is variable as a function of 
frequency. Varying the permeability of 
the ferrite by adding metal oxides in 
various amounts enables a ferrite to 
be designed with frequency and at-
tenuation characteristics unique to 
specific applications. 

Ferrite absorbs reactive power in 

its magnetic field, which induces a 
voltage that opposes the interference 

signal flow of current. Classical re-

turn loss (RL) circuit analysis shows 

this forces the current to lag behind 

the voltage by 90°, dissipating 

trapped noise energy as heat rather 

than reflecting it into the system. 

Sparing the rigors of complex vari-

able equations, it suffices to state that 

at low frequencies, the inductive re-

actance equals the total impedance, 

while at high frequencies (above 1 

MHz) the equivalent series resistance 

makes up the total impedance. As the 
frequency increases from a low value, 

the series resistance increases and 

starts to add to the series reactance to 
create the total impedance. A well-de-

signed ferrite for hybrid fiber/coax 

(HFC) applications will allow the 
maximum amount of energy to be 

lost to heat per unit volume of the 

ferrite core. 

shielding or poorly shielded TV sets, 
VCRs and similar equipment. With re-
gard to the former, diligent leakage 
monitoring and repair and good instal-
lation craftsmanship will take care of 
most problems. The latter can be dealt 
with by placing common-mode chokes 
at the inputs to those devices, effective-
ly suppressing common-mode currents 
before they enter the drop through the 
TV set, VCR or other in-home device. 

Ideally, you'd place ferrites both at the 
bonding block and at any questionable 
devices, but time and financial consider-
ations being what they are, a minimum 
deployment is to place a ferrite at the 
bonding block. You also could place a 
ferrite at the tap; however, because 
transfer impedance is a function of 
longitudinal voltage along the sheath, 
it is more effective to decouple the 

noise signal near the source. This loca-
tion also is the easiest for retrofitting. 

Bisected ferrites are available for mount-
ing on existing drop cables. The two 
halves of the ferrite are mounted in a UV-

Figure 1: Susceptibility of cen-
ter conductor to voltage on the inside 
of the shield 

Note: From Cannoning Radiated Emissions by Design by 
M. Mordiguon von Nostrand Reinhold, 1995, p. 241 

rated plastic case with clips that clamp 
over the drop cable fore easy installation. 

Saturation and powered drops 
Applications exist where current will 

pass down the drop to power in-home 
devices that require a few hundred 
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Figure 2: Equivalent circuit of 
the DNR ferrite bead 

milli-amps. A strong current could in-
duce a high field strength in the ferrite 
core, which can lead to saturation, a 
decrease in impedance and a loss of 
permeability. At low amperage and high 
frequency (50 MHz), the impedance 
loss from saturation is on the order of 
tenths of a percent. Concern over pos-
sible saturation of the ferrite core in 
the absence of bias currents is unwar-
ranted, as most common-mode noises 
are relatively low voltages. One excep-
tion might be large transients caused 
by nearby lightning strikes or similar 
phenomena, which can induce substan-
tial currents on the cable. 

et% it Mee 
Ferrites offer a cost-effective means of 

suppressing EMI in the return path by 
presenting a high impedance to common-
mode interference specifically in the 5-50 
MHz bandwidth. They adapt easily to ex-
isting drops, can be conveniently installed 
and will provide consistent attenuation 
performance. CT 

Special thanks to Neil Phillips of Sig-
nal Vision for his contribution to this 
article. 

Tray Neumann is vice president of Broadband 
Remarketing International. He may be 
reached via e-mail at tneumann@bri-on-
line.com. Neil Phillips is president of Signal 
Vision and can be reached at (949) 586-3196 
regarding field trial test results. 
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Safety: A Critical Issue for the SCTE 

T 

The Annual Safety Survey 

By Ray C. Lehr 

he Society of Cable Telecommunications Engineers' Safety Committee is made up of 

cable industry safety professionals and others interested in the safety, health and well-

being of their employees. The committee meets formally once a year at the Cable-Tec Expo. This 

year's meeting will be held from 1 to 4 p.m. on May 24 in Orlando, Fla. 

During the last year, the committee has 
been busy with several projects, includ-
ing updating the SCTE Safety and 
Health Manual. Look for the new up-
dated edition to be out in the near fu-
ture. The committee also helped rewrite 
the Occupational Safety and Health Ad-
ministration Safety Training seminar 
manual. One of the more exciting ac-
complishments was the development 

and implementation of an SCTE safety 
award program to recognize cable oper-
ations (and contractors starting this 
year) for superior safety performance. 
If you are not aware of this program 
and want to get more information, you 
can contact Ralph Haimowitz at (828) 
264-8310 or e-mail him at 
rhaimowitz@scte.org. 
We restructured the committee last year 

to focus better on issues that impact you, 
the cable employee. As part of this restruc-
turing, we formed a new research commit-

tee chaired by Earl Bennett of RTK Corp. 
and a regulatory committee chaired by 
Harry Naugle of Comcast Corp. 
The regulatory committee is charged 

with reviewing proposed and promulgat-
ed laws (such as OSHA regulations) to 
see what impact they have on our indus-
try and how we can best comply with 
those laws that apply to us. At the May 
meeting in Orlando, the committee will 
detail the new forklift training standard, 
review the probable impact of the draft 
OSHA standard on ergonomics and dis-
cuss the new standard on communica-
tion tower construction. 
The research committee is charged 

with discovering what the needs of our 
industry are, plus what we are doing 
well and not so well. This group also 
conducts research on various standard 
operating procedures (SOPs) for differ-
ent cable operators and shares the infor-
mation with the membership. Toward 

that end, we are conducting a study to 
determine the hot safety issues facing 
companies within the telecommunica-
tions industry. 
The purpose of this survey is to pose 

questions about what safety issues are on 
the minds of your employees, supervi-
sors, managers and upper management 
team. The committee will review the re-
sults of the survey and make recommen-
dations to SCTE for future safety 
initiatives. Please take a few minutes to 
fill out the survey and return it. Your 
input is important to us. 

Communications Technology will publish 
the results of this survey in a future issue. 
Information gathered from the surveys 
will help us identify specific safety issues 
that face our industry. 

Please return completed surveys by June 
1, 1999, to: 
Alan Babcock, Director of Training Devel-
opment, SCTE, 140 Philips Road, Exton, 
PA 19341-1318. Or fax the survey to: 
(610) 363-7133. 

You also may complete the questionnaire 
online at 1,vww.cabletoday.comict. CT 

Ray Lehr is chairman of the SCTE's Safety 
Committee. He can be reached at (303) 
267-5253. 
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Telecommunications Safety Survey 
Mail or fax survey by June 1 to: Alan Babcock, SCIE, 140 Philips Road, Exton, PA 193411318. Fox: (610) 363-7133. 

Or complete the survey online at: www.cobletoday.com/ct. 

1) Does your company/location have a for-
mal disciplinary policy for violating 
basic safe work practices? (Please check 
one.) 
0 Yes 
0 No 
0 Don't know 

2) Does your company/location provide 
safety training for any of the following 
safety issues? (Check all that apply.) 
0 Fall protection 
CI Pole climbing 
0 Ladder usage 
CI Aerial lift operation 
0 Working near power 
0 Forklift usage 
0 Personal protective equipment 
0 Respiratory protection 
CI Ergonomics 
0 Electrical 
0 Supervisory safety training 

3) How often does your company/location 
have documented safety meetings? 
0 Weekly 
0 Biweekly 
0 Monthly 
0 Bimonthly 
0 We do not have safety meetings 

4) Are your employees formally trained 
(documented or certificate-issued) on a 
new safety process when a potentially 
dangerous operation is introduced into 
the workplace? 
0 Yes 
0 No 
0 Don't know 

5) Are your employees certified (certi-
fied defined as: attended formal class, 
written exam, practical testing), or is 
there any formal documentation col-
lected for any of the following safe 
work procedures? (Check all that 
apply.) 
0 Pole climbing 
CI Aerial lift truck safety 
CI Working near power 
O Forklift operation and safety 
LI Bloodborne pathogens 
0 First aid and CPR 
CI Fall protection 
0 Defensive driving 
0 Hazard communication 
0 Personal protective equipment usage 
0 Electrical safety 

6) Which of the following accident types 
cause the most loss of time at your 
operation? (Check all that apply.) 
0 Vehicle 
0 Slips and trips 
0 Forklift 
0 Falls from heights 
0 Material handling 
0 Electrical contact 

7) Of the following choices, on which 
safety topic would you like to see an ar-
ticle in CT? (Check all that apply.) 
O 90 V practices 
0 Types of voltage detectors used 
0 Tree-trimming policy 
0 Respiratory protection practices 

within our industry 
0 Forklift training practices 
0 Fall protection equipment and usage 

8) Do you believe the SCTE is doing 
enough to provide pertinent informa-
tion about safe work practices within 
our industry? 
0 Yes 
0 No 
CI Don't know 

9) Which of the following best describes 
your position within your operation? 
0 Installer 
0 Technician 
0 Line technician 
0 Operations supervisor 
0 Engineer 
0 Plant manager 
0 Operations manager/director 
0 System safety coordinator 
0 Safety manager 
O Safety director 
O Trainer 
0 Training manager 
0 Training director 
O Other  

10) On a scale of one to 10, with 10 being 
the highest importance and one being 
the lowest, rate how important safety 

is to your company's mission. 
CI 1 
02 
03 
04 
05 
06 
07 
08 
CI 9 
0 10 

Survey completed by (optional): 

Company:  Title:  
Telephone:   Fax:   E-mail:   

Address:   
City:   State:  Zip:   
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Training and Construction Strategies for Evolving Broadband Networks 

DWDM Enters Cable Build Plans 
By Reed Miller 

As cable operators feel the bandwidth 

crunch, will they turn to dense wave-
length division multiplexing (DWDM) for 

more capacity? Depends on who you ask. 
Fiber-optic cable is being deployed at 

a rapid rate by cable operators. KMI 
Corp. projects 4.2 million kilometers of 
fiber will be installed in cable TV net-
works in the United States in 1999. (See 

the accompanying table on page 186.) 
This figure represents 30 percent of all 
1999 fiber installations. 

But that does not necessarily mean 

cable operators will want to boost the ca-
pacity of that fiber by splitting light into 

multiple wavelengths. Still, a few cable 

companies are investing in DWDM as part 
of their build and upgrade plans. 

For instance, last June TCI bought 
wavelength division multiplexers from 

Harmonic Inc. and Antec Network Tech-
nologies. TCI initially planned to use the 

equipment in eight markets, including 
Denver; Dallas; Baton Rouge, La.; and 

Vancouver, Wash. However, following the 
merger with AT&T, the newly named 

AT&T Broadband & Internet Services has 
rolled out DWDM to an additional 15 to 

16 markets and signed on General Instru-

ment and Scientific-Atlanta to provide ad-

ditional DWDM equipment. 

Company execs see DWDM as an inte-

gral part of their cable network plans. "We 
are rolling out DWDM to any portion of 

our network where we have to deploy 

fiber," says Oleh Sniezko, vice president of 
engineering at AT&T B&IS. "There is re-

ally no limit to it. We are deploying 
DWDM in 23 or 24 markets that are larg-
er than 100,000 homes, but we also are 

deploying it in smaller markets when the 
applications call for it." 
AT&T has many reasons for installing 

DWDM. For example, TCI used to install 
synchronous optical networks (SONETs) 

from the headend of a cable system to a 
secondary hub on the system to carry 
video channels and data. But the sec-

ondary hubs were expensive to operate. 
"The secondary hubs were essentially be-

coming (central offices)," Sniezko says. 

"SONET muxes had to be placed there, and 

routers had to be placed there, and techni-
cians were having to be sent out to maintain 
this equipment. DWDM is much more sim-
ple. Everything is located at the headend." 

AT&T execs also didn't like the way 

SONET multiplexers locked their net-

work into a certain speed, such as opti-
cal carrier (0C)-3 or OC-12. To upgrade 

bandwidth, SONET multiplexers had to 

be changed. Conversely, transmitters 

(line cards) can simply be added to 

DWDM multiplexers to boost band-
width in a network. 

The bottom line for AT&T: As it rolls 
out cable modem services and cable tele-

phony, it will need high-capacity band-

width. The company sees DWDM as a 

more future-proof technology than 
SONET because of its scalability. 

©Home taps DWDM 
AT&T isn't the only cable player bank-

ing on DWDM. @Home Network has 

made a long-term investment in DWDM. 
And last month we reported that Comcast 
plans to deploy Harmonic's METROLink 
DWDM system in Sarasota, Fla. 

The @Home purchase differs from those 
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Now with return path monitoring 

for return path characterization. 

Ingress is elusive. Yet time is short. 

The rugged, portable HP CaLanTM 3010R 

sweep/ingress analyzer tracks ingress 

problems in the field. Its companion 

HP CaLan 3010H detects, measures 

and reports on ingress at the head-end. 

Use HP CaLan solutions for high 

resolution forward and return sweep, 

and rapidly display signal measure-

ments including digital and bursted 

(TDMA) power. 
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problems for you. HP accessCable 

alerts you to problems and reports 

meaningful data to identify and track 

ingress faster. 

Call 800-452-4844 ext. 6385 

or visit www.hp.com/go/catv 

to qualify for a free gift and 

receive the latest information 

on tracking ingress. 
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Figure 1: Fiber installations projections among U.S. cable TV operators: 1999-2001 
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of AT&T B&IS and Comcast. @Home has 
signed a 20-year lease with AT&T for a 

DWDM backbone. But it is a services con-

tract, not an equipment contract. 

@Home plans to use the 15,000-route-
mile backbone, which has two OC-48 

DWDM channels, to connect cable opera-

tors' networks to the Internet. 

"We were attracted to DWDM because 

it cut out the SONET layer," says Matt 
Wolfrom, director of public relations for 

@Home. "IP (Internet protocol) services 
can interface directly with DWDM, so we 

don't have to deploy SONET to increase 

capacity on our network." 

The noysoyers 
Despite DWDM investments by two big-

time cable operators and an IP backbone 
provider, many industry insiders fail to be-
lieve DWDM will rock among cable players. 

Lawrence Gasman, president of Commu-
nications Industry Researchers, a firm that 
tracks DWDM and other communications 

technologies, says most cable operators will 

continue to rely on SONET or digital signal 

(DS)-3 lines to carry traffic from headends 
to secondary hubs. His reasoning? Because 

cable modem-based Internet access uses 

only one video channel in cable networks, 
most providers won't need to upgrade their 
networks with huge amounts of bandwidth. 
And James Frodsham, vice president of 

OPTera solutions at Ontario, Canada-based 
Nortel Networks, says most cable opera-
tors will likely lay more fiber to meet their 
bandwidth needs, rather than installing 

DWDM. However, he adds DWDM has an 

obvious application in IP backbones such 
as the network @Home is developing. 

The execs at Harmonic and Antec dis-

agree with Gasman and Frodsham, how-
ever, because they currently are building 
businesses off DWDM sales to cable oper-

ators. "This is a pretty new technology, so 

it will take some time to establish a repu-

tation," says Colin Boyd, vice president of 

North American sales at Harmonic. "But 
we are already getting interest from other 

providers than Comcast and (AT&T 
B&IS). Time Warner is interested in 

video-on-demand, and we have seen inter-
est in DWDM from them." TB 

Reed Miller is the editor of sister publication 
"Fiber Optics News." He can be reached at 

nniller@phillips.com. 
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Get the Skinny Bef re Accepting Bids 

UTILITY > 
WORK 
AHEAD 

By John Young 
• 

W
hy is it important for companies that do business with 

contractors to have a contractor safety evaluation pro-

gram? Well, mainly because the Occupational Safety and 

Health Administration has noted that the general contractor shares 

responsibility for subcontractors' violations that could have been rea-

sonably detected and corrected. > 
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TIRED OF LOOKING 

FOR EVENTS IN YOUR 

FIBER NETWORK? 

MAYBE YOU SHOULD LOOK FOR 

A NEW OTDR INSTEAD. 

W hether you're installing or 

maintaining a fiber optic network, 

you need information fast. Nothing 

gives it to you as quickly as HP's 

OTDR family. Our ultra-high- at the push of a single button, 

performance technology reduces making complex measurements 

your trace acquisition time from easier than ever. Plus, our free trace 

HP Mini-OTDR HP Rock OTDR HP OTDR 
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for a clean trace. And you can test document and manage Bellcore' 

further than ever—with resolution (.sor)-compliant traces. All of which 

you've got to see to believe, means your search is finally over. 

Our easy-to-operate Front Compare for yourself. Please call 

panel gives you accurate and 1-800-452-4844,* Ext. 6045, today 

automatic pinpointing of events for a demonstration of HP's OTDRs 

and ask us about our generous 

trade-in program. Visit our Web site: 

http://www.hp.com/go/lightwave 
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Is a contractor safety evaluation program 
really important? Read this, and decide for 
yourself. 

It really happened 
It was raining steadily. Visibility was 

about 20 feet, and rush hour traffic had 
not yet begun to slow down. 
The dirty brown pickup must have had 

a hundred dents in it, and it was dragging 
the rear bumper as the lift operator leaned 
the bucket out over the back of the truck 
to reach the utility pole. The operator was 
not wearing fall protection gear. At one 
point, he was standing on the lip of the 
basket to get to equipment on the pole. 
He was backed up to the pole and 

blocked one of two lanes on a rural street, 
about 100 yards from a major intersection 
and traffic light. He had one 18-inch cone 

placed by his front bumper and a sign 
reading "construction ahead" placed about 
100 feet down the blocked lane. 

Oncoming drivers could not see around 
the front end of the truck to determine if 
the lane was clear to proceed. There was 
no flogger. There were two "almost" acci-
dents before we could get to the scene and 
move the truck. When we called the tech-

nician's supervisor out, he could not un-
derstand our annoyance. He felt that our 
concern for the operator's and the public's 
safety was ridiculous; after all, they had 
been doing this for months and had not 
had any accidents. 
Could this be one of your contractors? 

It was one of ours four years ago. We ter-
minated his contract for noncompliance 
with OSHA and Department of Trans-
portation safety rules. 

A better way 
We then began to look for ways to en-

sure that our contractors had adequate 
safety programs and training. In the inter-
im six-month period, OSHA cited and 

fined three other cable operators for not 
ensuring that their contractors had ade-
quate programs and training. We were 
sued for not ensuring our contractors 
were providing adequate training to their 
employees and won the case because we 
had initiated safety training requirements 
for contractors. 
We quickly recognized that this was not 

enough. What we decided to do was re-

quire a "pre-bid safety evaluation" by a 
third party prior to accepting bids. Con-
tractors would have to meet certain mini-
mum criteria before they could do 
business with us. 
Why a third-party evaluation, you ask? 

The legal department tells us we have to 

maintain an "arm's length" relationship 
with contractors lest we end up liable for 
our contractor's employees; that is, other-
wise they legally could be considered our 
employees. 

Aside from shared responsibility, you 
must address regulatory, partnering and li-
ability issues. 

Regulatory issues apply to both cus-

tomers and to contractors. Each must be 
in compliance. As long as we can show we 

made a reasonable effort to ensure our 
contractors comply, we will not be held 
accountable as a general contractor for in-
juries to our contractor's personnel. One 
of the most important regulations is the 
OSHA Telecommunications Standard 29 
CFR 1910.268. 

Partnering with contractors serves sev-
eral valuable purposes. You can: 
• Minimize cost through cooperative 
effort 

• Set safety and health standards for the 
industry and specific types of work 
• Consistently monitor regulations 
through enhancing compliance and 
training 
• Plan jointly 
• Improve quality of work 

In terms of liability, too many cases on 
record point out that when contractors are 
involved in incidents, injured parties drag 
in the customer from a "deep pockets" 
point of view, if for no other reason. 

The results 
During the 18 months we have been ac-

tively using this program, we have discov-
ered some interesting things. 

Safety status: Of participating contrac-

tors, 48 percent had fewer than 50 em-
ployees. Of those, 33 percent had a 

full-time safety person assigned to handle 
safety matters. We found, however, that 
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many of the participating contractors were 
appointing secretaries or other nontechni-
cal personnel as safety representatives. 
Of participating contractors, 12 percent 

had between 50 and 99 employees. Half of 
those had a full-time safety person as-
signed to handle safety matters; the bal-
ance had supervisors assigned to handle 
safety as a second responsibility. 

Also, 40 percent of participating contrac-
tors had more than 100 employees. Three-
quarters of those had a full-time safety 
person. Usually, in this size contractor 
group, the safety person was a professional 
safety person or operations supervisor. 

Training status: We can state unequivo-
cally that none of the contractors reviewed 
had completed all of their required safety 
and health training. This category of the 
evaluation is the most often cited omis-
sion on the part of the contractors. 

The program 
Now that I have given some reasons for 

a contractor safety review program, let me 
share what we have done, including com-
missioning Envirosafe International Inc. to 
develop a contractor review and training 
program in response to our needs. The 
program—dubbed SMART (Safety Man-
agement Administrative Review & Train-
ing)—consists of four elements: 
1) An administrative audit of safety man-

agement policies and practices 
2) A review of regulatory training con-

ducted by the contractor 

3) An indexing system for contractors 
4) An annual update and re-indexing of all 

contractors currently working for a 
cable company 

Let's briefly review the four elements. 
Administrative audit process: Cable 

company involvement is paramount. The 
company must initiate this program. The 

"The cable operator 
may be held 

responsible for seeing 
that the contractor 
complies with all 
OSHA standards." 

contractor must clearly understand that 
the program is mandatory and that the 
program goal is safety standardization and 
systematic improvement. 
Once the audit starts, we send an audit 

questionnaire to the contractor. It contains 
a series of questions on safety practices, 
policies, procedures, programs and training 
at the contractor level. Answers given in 
the audit require support documentation. 
The evaluators review the audit and 

support documentation and give the 

contractor points for each applicable area 
of compliance, with total points equaling 
the safety evaluation score. This in turn 
helps determine the contractor's index 
score. The audit or assessment provides 
several items: 
• The administrative assessment provides 
a solid foundation from which the cable 
company can evaluate contractors and 
provide an even playing field for all con-
tractors during the bid process. Here 
again, the goal is improvement, not 
"black listing." 
• It is a systematic approach to all 
contractors. 
• It provides for a strict protocol to be fol-
lowed to avoid favoritism. 
• It provides specific steps to follow dur-
ing review for all contractors. 
• It provides a systematic problem resolu-
tion path that permits the contractor to 
have its say with the reviewer and the 
cable company, with the final authority 
resting with the cable company. 
• Finally, it provides for a tolerant "correc-

tive action" process for contractors to 
use to update and improve safety and 
health programs. 

Review of regulatory training: OSHA 
has adopted several standards and incor-
porated them into regulations in an ongo-
ing effort to provide the highest level of 
protection possible in the workplace. 

Although historically it has been the re-
sponsibility of the employer to ensure 
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he Bottom Line 

Contractor Safety Plan 
A contractor safety evaluation program 
is important, and not just for the obvi-
ous reasons—think "lawsuit." 
We require a "prebid safety evalua-

tion" by a third party prior to accept-
ing bids. Contractors have to meet 
certain criteria before doing businegç 
with us. 
The third-party aspect is crucial. 

Legally, we have to maintain an arm's-

length relationship with our contrac-
tors lest we become liable for their 
employees. Without the third-party 
evaluation, the contractor's employees 
legally could be considered our em-
ployees. 
The program itself consists of four 

elements: 

• An administrative audit of safety 
management policies and practices 
• A review of regulatory training con-
ducted by the contractor 
• An indexing system for cable con-
tractors 
• An annual update and re-indexing of 

all contractors that currently work 
for our company 

MAY 

regulatory compliance, in the case of 
companies that have contracted to per-

form services to the cable industry, the 
customer (in this case, the cable operator) 
also may be held responsible for seeing 
that the contractor complies with all 
OSHA standards, including standards that 
define training requirements. 
By law, you and your contractors must 

comply if employees are involved in the 
kinds of activities addressed by the 
mandatory training requirements. Some 
examples can be found in OSHA regula-
tions 1910.132-138 for personal protec-
tive equipment; 1910.178 for forklifts; 
1910.26 for ladders; 1910.67 for vehicle-
mounted elevating and rotating work 
platforms; and 1910.268 for telecommu-
nications standards. 

Remember—OSHA is not the only regu-
latory authority we deal with in our indus-

try; for example, DOT requirements in the 
Manual for Uniform Traffic Control De-
vices (MUTCD), Section VI deals with 
work zone safety when working on streets 
and highways. Size of the company has no 
bearing—it simply means you have fewer 
people to train. 

Indexing system: First, the evaluator 
determines the safety evaluation score 
for input to the program by reviewing 
answers and supporting documents on: 
• Injuries and experience 
• Workers compensation experience 
• Management policy 
• Procedures and safety rules 
• Accident reporting criteria 

• New employee orientation requirements 
• Safety meetings 
• Safety inspections 
• Staff safety support 
• Alcohol and drug program 
• Incentive program 
• Safety training 

Second, the evaluator enters "Total 
Recordable Injury Rate" for the most re-
cently completed 3-year period. 

Third, the evaluator computes the 
index using a weighted formula to accom-
modate contractor size differences. It's 
noteworthy that contractors are compared 

only to competition in their own industry 
Our contractor review revealed that 43 

percent were certified "approved," 47 
percent were "acceptable—on probation," 
and 10 percent were "disapproved." The 
evaluator based the ratings on a bell 
curve with standard deviations determin-

ing approved and acceptable ratings. 
We then send a certificate and letter 

to the contractor, local project manager 
where he is working, regional director, 
and division safety manager. The letter 
outlined areas in which the contractor 

is weak or deficient so the contractor 
can bring his program up to speed. Both 
parties set goals and agree upon com-
pletion dates. 

Contractors in the "approved" status 
are certified to perform work for one 
year. Each year after that, we work with 
our evaluator to re-index our contrac-
tors and issue new certificates. Contrac-
tors in the "acceptable—on probation" 
status are certified to perform work for 
six months, and as long as they continue 
to make efforts to cdrrect deficiencies, 
we renew this certification. Contractors 

who are "disapproved" are notified of 
their deficiencies and informed that be-

cause of the inadequacy of their safety 
programs they have been eliminated 
from the bid process. They also are en-
couraged to make cqrrections and addi-
tions to their programs and bid again 
when these changes have been made. 
Annual update and re-indexing: Annu-

ally, a one-page questionnaire goes out to 
all contractors who have been certified, 
asking for updated information in specif-
ic areas. The evaluator enters this infor-
mation into the program and re-indexes 
all contractors. We note any new defi-
ciencies and relay that information to the 
same distribution list mentioned previ-
ously. Where necessary, additional steps 
address these deficiencies. 

The benefits 
All contractors are reviewed using the 

same systematic approach. This gives 
them equal opportunity to bid on pro-
jects if their safety and health programs 
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Field Safety Inspection Report 

Project: 

Date:  Street:  TWC   

Vehicle number:   Weather:   

Location/node:    Type of work:  

Safety Observations 

Contractor 

Contractor  

Subcontractor  

1 Traffic cone placement: YES NO N/A 
Vehicle YES NO N/A Number   Size   
Trailer YES NO N/A Number   Size   

Flag person in use YES NO N/A 
2 Proper sign placement: YES NO N/A Number   Size 
3 Traffic control method: YES NO N/A 

4 Signal flashers working/on: YES NO N/A 
5 Beacon lights working/on: YES NO N/A 
6 Safety vests in use: YES NO N/A 
7 Electric gloves worn: YES NO N/A 
8 Hard hats worn: YES NO N/A 
9 Work gloves/electric gloves worn: YES NO N/A 
10 Proper work shoes worn: YES NO N/A 
11 Safety glasses worn: YES NO N/A 
12 First aid kit on vehicle: YES NO N/A 

13 5/10 lbs. fire extinguisher on vehicle: YES NO N/A 
14 Engine running: YES NO N/A 
15 Safety harness & lanyard in use: YES NO N/A 
16 Vehicle appearance: PASS FAIL — 
17 Safety items accessible: YES NO N/A 
18 Traveling ground in use: YES NO N/A 
19 Wheel chocks in use: YES NO N/A 
20 Man — on pole — in bucket: YES NO N/A 

a. Hearing protection being used: YES NO N/A 
b. Uniform shirt worn/neat: YES NO N/A 
21 Work performed in accordance with safety practices?   YES NO 
22 Is at least one person on crew first aid and CPR certified?   YES NO 
23 Is climbing equipment inspected?.   YES NO 
a. Gaff condition PASS FAIL 

b. Pole inspected YES NO 
c. Voltage tester used YES NO 
d. Proper tools used YES NO 
24 Is vehicle inspected?   YES NO 
25 Copy of permit on site? (if required)   YES NO N/A 
26 Utilities locate performed   YES NO 
27 Ladders: condition — Pass/Fail; Angle (4-1) YES/NO; Secured YES/NO; Employee secured YES/NO 
28 Vehicle in motion — Seatbelts, Speed/Courteous, Turn signals, etc.  PASS FAIL 

Corrective action taken/comments:  

Rating: J Pass — Safety Policy/Procedures Followed; J Fail — Please correct, counseled on site. 

Observer:   Contractor/TWC employee:   
(SIGNATURE) (SIGNATURE) 

Print   Print   

Project manager signature   

white - file copy 

Revised 4/6/99 

yellow - directory copy pink - contractor copy 
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are acceptable. If they are not, the con-

tractors get a fair amount of time to im-

prove and update their program. 

The review process has educated con-

tractors on regulatory requirements that 
previously were overlooked or disregard-

ed. The result is better quality safety and 

operation programs as well as increased 

awareness on the part of both contractors 
and cable companies. 

Reducing liability is a real concern. As a 

result of this program, a recent event 

proved to us that our evaluation program 
was worthwhile and "cheap insurance." 
OSHA inspected one of our contractors and 

was about to fine both them and us. We 

showed OSHA this program and our field 
audits as proof of "due diligence" with our 

contractors, and OSHA eliminated the fine. 

Field safety audits 
The second major part of the program 

involves creating a Field Safety Inspec-

tion form (see sample on page 193), 

which our field supervisors use to moni-

tor both our in-house crews and contrae-

tor crews in the field. One of our super-

visors audits each contractor once a day 

when they are working on our plant. 

Copies of the audit sheet go to the con-
tractor field personnel on the spot. 

If we discover a situation during an 

audit that is "immediately dangerous to 

life and health," supervisors can stop all 
work until the problem is resolved. The 

second copy goes to the contractor's 

home office. The third copy of the audit 
sheet stays at the project level until the 

contractor corrects problems, and then it 

goes to division safety for review and 

trend monitoring. 

In conjunction with this, the division 

safety manager performs contractor field 
office safety audits to check documenta-

tion of training, availability of forms such 

as the OSHA 200 and 2203, and ensure 
that written safety programs are available. 

Industry specific training 
The final piece of this program began in 

1998 when we trained all of our personnel 
in OSHA Telecommunications Standard 

29 CFR 1910.268. Part two of this piece 

will be industry-specific training for con-

tractors. For this training, we commis-

sioned an outside firm to develop a 

one-day course on understanding the 29 

CFR 1910.268. This program contains lec-
tures, workshops, overheads, videos and 

tests to document "proof of understand-
ing" of participants. This course is being 

scheduled throughout the country. Late in 

1999, a "Train the Trainer" course, which 
is under development, will become avail-

able to in-house and contractor personnel. 

This program has worked for us, and I 
encourage you to implement such a pro-

gram for your company. It works for any 

industry because it can be customized to fit 

each industry's specific safety and health re-
quirements, and costs are borne by the 

contractor. Don't let that sleeping liability 
wake up and become a bear. 

John Young is safety and fleet manager for the 
construction division at Time Warner Cable 
in Englewood, CO. He can be reached at 

(303) 705-4576. 
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It's your reputation that's on the line. 

The Hard Line Team (L to R) 

SCT, JCS, MC2, ART, OR, Al/SCT. 

We know how hard your job can be: maintaining system reliability, extending service areas, and minimizing down 

time after a major storm hits. We also understand that it's your reputation on the line each and every time you 

hit the road to meet these challenges. Exactly the reason we put our reputation on the line to provide you the 

best CATV tools the industry has to offer. We're the only one in the industry to offer a full one-year warranty on 

all stripping/coring tool blades, a life time warranty on all plastic SCT tool bodies and handles and our philoso-

phy that "our commitment to quality and service doesn't end with the sale." Combine this with a 

dedicated group of engineers, consistent tool performance and quality materials, and you 

know CablePrep's hard line tools are more than 

good enough to protect your valuable reputation. 

All CablePrep hard line tools 
are color coded to make your 

job one heck of a lot easier. 

CablePreF-

A Ben Hughes Communication Products Company 
207 Middlesex Ave., P.O. Box 373, Chester, Connecticut 06412 USA Phone: USA 800-394-4046 International: (01) 860-526-4337 Fax: (01) 860-526-2291 
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C79 
Paradise 

Cable 

Opportunities 

for the 

Next Decade 

By Jennifer Wholen 

'‘ ith business booming in the cable contracting market, 

it may seem like an d  

but that's exactly what members of the Power and 

Communications Contractors Association did during their recent 

meeting in Maui, Hawaii. Between mai tais, the contractors exam-

ined opportunities in cable after the upgrades are complete, the 

impact of change on a construction site, and advances in fiber-

optic placing equipment. > 
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PCCA 1999 officers 

President: Richard Scoggins, Chapman Construction 

President Elect: Ken Trawick, Trawick Construction 
1st Vice President: Guy Fugal, Niels Fugal Sons 
2nd Vice President: Charles Duff, Mastec-
Telecom/Burnup and Sims 

Treasurer: Steve Spears, Bonneville Construction 
Secretary: Bill Schroeder, Flowers Construction 

Incoming President Richard Scoggins (left), pre-
sents the PCCA's Distinguished Service Award to 
outgoing President Gary Akin (right). 

o nr 
rCA 
ASSOCIATION 

Contractor council steering groups 
Cable Television Group Leader: Austin Shanfelter, 
Mastec-Broadband/Burnup and Sims 

Telephone Group Leader: Ken Trawick, Trawick Con-
struction 

Directional Drilling Group Leader: Deborah Clark, 
C&B Associates II 

Power Group Leader: Bill Schroeder, Flowers Con-
struction 

• Specifications exceeding a $28,180' 
Tektronix for $5,650 !! 

• A laboratory quality demodulator, yet low enough 
in cost for use off-air to feed a system. 

• Far exceeds specifications of all other low cost demods. 

• Each unit is individually calibrated and performance data 
provided by serial number. Performance specifications 
guaranteed, not typical. 

Precision 
Video 

Demodulation 
ZERO CARRIER PULSE 

.I4E 1: 

e II 

• Frequency agile from 55.25 to 759.25 MHz, with channel 
tables for Broadcast, Standard Cable, HRC, and IRC. 

• Standard three year warranty on parts and labor. 

• Full RS-232 remote control standard. Windows 95 
software available. 

• Aural outputs available: audio, wideband, and 4.5 MHz 

at an 
Affordable 

Price 
Contact Modulation Sciences for an eight page spec 
sheet and a comparison with other demodulators. 

I 2A World's Fair Drive Somerset, NJ 08873 rre modulation I. The demodulator is a Tektronix TV-1350, in Germany 
by Rohde & Schwarz GmbH & Co. KG.Tektronix is a Toll Free: (800) 826-2603 Fax: (732) 302-0206 ...it sciences 
registered trademark of Tektronix. Inc. e-mail: sales@modsci.com www.modsci.com I inc. 
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ICABLE INNOVATIONS® 
LOOKING TO THE FUTURE 

From the headend 

to the drop.... 

Cable Innovations' 

SURGE 

SUPPRESSORS', 
Superior Reliability 
Superior Durability 

Superior Customer Support 

800-952-5146 
Cable Innovations Inc. 

130 Stanley Ct. 

Lawrenceville, GA 30045 

wwvv.cableinnovations.com 

Keith Burkley, vice president of construction for Time Warner 
Cable, advised the contractors to be flexible in their approaches to 
new work opportunities. While cable builds and upgrades contin-
ue now, he cautioned that work will slow. 

"The lion's share of cable activity will end around 2001," 
Burkley predicted. 

So, what happens after that? Work will be available "upgrading 
the upgrade." "There will be a lot of opportunities if people can 
look forward and plan," Burkley said. 
One area where contractors can expect future work is adding 

network power. Cable operators will need additional power sup-
plies as well as standby power to support new, advanced services. 

"We didn't put in standby powering unless the franchise re-
quired it," Burkley explained. Of course, adequate powering is an 
essential ingredient for network reliability. 

Burkley also anticipated that as cable operators roll out high-
speed data and voice services, they may need to take another look 
at node sizes. 

"With new services like cable modems, the current node sizes 
may not work. We just don't know. It depends on usage rates," he 
said. Burkley predicted node contraction from 500 homes per 

node to 250 nodes or fewer, depending on traffic patterns. For 
contractors, this means the opportunity to add more fiber to the 
network and rework the existing coax plant. 

Regional interconnection 
Cable operators are expected to begin building regional fiber in-

terconnects in the future as well. 

"Economics support them when multiple telecom services are 
being delivered," Burkley explained. "We're starting to link all of 
our operations together to support Road Runner and telephony" 
Time Warner Cable is building regional fiber interconnects in 

New York, North Carolina, Texas and Florida. 
"Eventually you'll see cooperative regional fiber interconnects 

between smaller systems," he added. Burkley predicted cable oper-
ators will build 50,000 miles or more of regional fiber intercon-
nects by 2010. 

Outsourced maintenance 
Burkley also made a case for contractors to get involved in 

outsourced system maintenance. Capital improvement projects 
offer the largest opportunity. Such work could include road 
widening, aerial-to-underground initiatives from local govern-
ments, bridge work, urban renewal efforts and other projects 
that would require the operator to change the configuration of 
its plant. Contractors could also aid with replacement of bad 
cable caused by environmental conditions, aging, initial poor 
craftsmanship and so on. 

"The incumbent upgrade contractor in a large clustered market 
should never leave," he advised. "With the investment they've 
made in assets, people and the community, the opportunity should 
exist for a maintenance contract." 

However, Burkley cautioned the contractors on the need to ad-
just prices to reflect the new work. 

"I don't think you will be able to bring the same pricing 
structure to outsourced maintenance activity as you did to 
new build activity," he said. "Prices and services need to re-
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flect the leveraged 
market conditions." 

Sophisticated 
workforce needed 
With cable operators actively adding 

cable modems, digital TV (DTV), and 
telephony to their service offerings 
comes a need for a workforce trained in 
sophisticated communications technolo-
gies. Burkley outlined two areas—inside 
plant and subscriber premise—where 
contractors could help provide such a 
workforce. 

"More sophisticated services mean more 
headends, hubs, central offices and server 
banks," said Burkley. Contractors could 
help build and maintain those inside plant 
facilities. "There is a significant scarcity of 
resources in that area." 
He added that while contractors may 

face downward pricing pressures to 
perform maintenance services, the 
scarcity of qualified personnel for in-
side plant work will drive prices up for 
those services. 

Operators also may need help at the 
subscriber premise to install high-speed 
Internet services, such as Road Runner 
and ®Home, and add cable telephony. 

"The cable telephony projections are 
enormous—millions of installations be-
tween 2000 and 2005 and beyond," 
Burkley said, adding that with AT&T 
aggressively involved in cable telepho-
ny, the need for such installations will 
ramp up dramatically. "My sense is that 
AT&T will want to do this in as short a 

time as pos-
sible to grab as much of the 
market as it can." 

Burkley's final advice to the PCCA: 
"Look beyond today's busy schedule, 
and develop a three- to five-year busi-
ness plan." 

Coping with changes 
Today's busy schedule is, of course, 

what's on the top of every contractor's 
mind. With intense pressure to com-
plete projects as quickly as possible, 
some communications companies are 
asking PCCA members to begin cable 
construction without a written contract 
in hand. Also, changes are flying fast 
and furiously to the job site. 

"The project that you bid is not the pro-
ject that you'll build," warned Gregory 
Spalj, an attorney with Fabyanske, Westra 
and Hart. 

Spalj cautioned the contractors to 
recognize that multiple project changes 
can significantly slow productivity at 
the site. Whether you use contractors or 
your own crews to build and upgrade 
your systems, you need to understand 
this fact as well. 

"You need to consider what's the impact 
of the change on the work that's not being 
changed," Spalj said. "Will there be over-
time for the crews? Will you need more 
supervisors?" He cited one project that re-
ceived more than 600 change orders, 
which transformed the project from a $6 
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million job into an $11 million job. "After 

600 changes, productivity was in the 
hole," Spalj added. 

For example, assume that the project 
owner asks the contractor to add another 
50 miles of cable to a job that originally 
was 150 miles. The contractor may need 
more personnel to get the extra work 
done, which means he has to hire new 

people or take crews from other work. 
Productivity goes down because the con-
tractor has pulled crews and equipment 
from other parts of the job to complete 
the changed work. 
The same thing is true of permitting 

delays and the like. If you're building a 
150-mile fiber link and you don't get all 
of your permits lined up in time, this 

BURIED TREASURE 
Protect Your Buried Investment 
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To protect your underground cable investment, 
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0 ComniScope 
How Intelligence Travels." 

For information call 800-982-1708 or 828-324-2200 / www.commscope.com 

c  _ 1999 CommScope. Inc of North Carolina - _ 

( 
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means your crews or contractor will 

have to hopscotch around to various 
parts of the build, rather than doing the 
work in a linear fashion. Each time you 
have to start and stop work and move 
crews or equipment back and forth, 
productivity slows. 

"Your crews start to slow down because 
they know another stop is coming," Spalj 
explained. 

There's also a price impact. The con-
tractor may have negotiated a unit 
price for cable installation and guaran-
teed a completion date based on the 
amount of manpower and equipment 

"Standard communi-
cations contracts 

require that the con-
tractor receive change 

orders in writing 
before proceeding." 

needed for the original 150-mile job. 
Now the owner wants the same unit 
price for the additional 50 miles. But 
costs are higher because the contractor 
has to spend time and money finding 
additional people and moving more 
equipment to the site. 

Get it in writing 
Spalj advised the contractors to insist 

on receiving every change order in writ-
ing, no matter what pressure the on-site 
representative for the owner is putting on 
the job foreman. 

"If you start getting changes, you need 
to immediately send in written notices 
that the change is impacting the job, or 
you will lose the chance for more money," 
Spalj said. 
He also reminded attendees that stan-

dard communications contracts require 
that the contractor receive change orders 
in writing before proceeding. 

"Chances are you won't have been 

given written changes, and the person 
in the field won't have the authority to 
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make changes," he said. He advised the 
PCCA members to find out who has 
contractual authority to make changes; 
if the contract requires written change 
orders before proceeding, he said, "De-
mand them in writing." 

Aerial construction 
With pressure increasing to improve 

job-site productivity—even without 600 
change orders flying in your face—con-
tractors are seeking new and efficient con-
struction methods. Some of the PCCRs 
associate members, including Brad 
Radichel, president of Condux Interna-
tional, outlined equipment advances that 
may benefit contractors. 

Condux, which specializes in fiber 
blowing and pulling equipment, is ex-
panding its business to include aerial 
cable installation. 

"We're developing aerial products to 
speed the installation process and protect 
the cable," explained Radichel. 
Among those products is a new aerial 

lasher designed to handle up to 3.5-
inch diameter cable and provide one 
wrap per linear foot. Radichel also 
noted that the lasher will be lighter 
than others in its class and that you'll 
be able to transfer it around a pole 
with just one hand. Condux is testing 
the prototype now and expects to begin 
shipping the lasher some time in the 
second quarter. 

Protecting the fiber inside the cable is a 
key design goal of the new aerial prod-
ucts. If your crews or contractors damage 
the cable during installation, you've got a 
very expensive clothesline on your hands. 
There's also a warranty issue. 

"If the manufacturer can prove that the 
cable was not installed properly, the war-
ranty is void," Radichel explained. 

Also in the new lineup are hanging 
cable blocks designed for multiple ca-
bles. 

These cable blocks provide tempo-
rary support, minimize oscillation and 
help ensure that cables are in the cor-
rect position prior to lashing. Condux 
also is working on a corner cable block 
that would reduce pulling friction at 
corners, guide the cable and ensure 
that the fiber does not exceed the max-
imum bend radius, which would dam-
age the fiber. 

All work and no play? 
The meeting wasn't all work—after 

all, the PCCA was in Hawaii. The con-
tractors continued their discussions out 
on the surrounding Wailea golf courses, 
and more than 90 souls braved the 38-
mile bike ride down the volcano 
Haleakala. The PCCA heads next to 
Santa Fe, N.M., for its summer meeting 

July 22-24. Come the new year, the con-
tractors will be in Santa Barbara, Calif., 
March 11-15, 2000. For information, 
call (800) 542-7222. TB 

Jennifer Whalen is the editor of "Communi-
cations Technology." You can reach her at 
(301) 340-7788, ext. 2057 or via e-mail at 
jwhalen@phillips. com . 
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[Installation] 

Mechanical or Fusion: What's Your Bid? 

By Todd Rhyne and Jason Arnold 

1
 n the outside plant or commercial building and campus environ-

ment, the installer often can avoid the requirement of fiber-to-fiber 

splicing by installing a continuous length of fiber cable. 

This is normally the most economical 
and convenient solution. However, be-
cause of the cable plant layout, length, 
raceway congestion, or requirements to 
transition between nonlisted cable types at 
the building entrance point, sometimes 
splices are necessary 

When that happens, it's critical that you 
choose the best splicing technique for 
your application. Field splicing methods 
for optical fibers can be grouped into two 
major categories: fusion and mechanical. 

There are advantages and disadvantages 
for both methods, but the choice depends 
upon the application, customer's prefer-
ence, volume of fiber splicing, as well as 
the installer's equipment, preference and 
level of training. Both methods are field-
proven and have long-term reliability. 

Fusion splicing 
Fusion splicing consists of aligning two 

clean (stripped of coating), cleaved fibers, 

then joining and fusing the ends together 
with an electric arc. The fiber ends are po-
sitioned and aligned using various meth-

"The economics of 
each type of splice 
depend largely upon 
the number of crews, 
volume of splicing 
per crew and the 

labor rate." 
ods, including fixed V-groove, profile 

alignment, or light injection and detection. 
This alignment can be manual or au-

tomatic and normally is accomplished 
with the aid of a viewing scope, video 

camera, or a specialized type of optical 
power meter for local injection and de-
tection of light. 
High voltage applied to the electrodes 

in the splicer generates an arc across the 
fiber ends as the fibers move together, 
thus fusing the fibers. (See the accompa-
nying figure on page 208.) The splicer can 
verify maximum core alignment prior to 
splicing and can estimate splice loss after 
the fusion process by using local detection 
devices and profile alignment devices. 
Currently, fusion splicers are available in a 
wide range of prices and features. 
The high-end machines typically 

come with a fiber cleaver, a liquid crys-
tal display (LCD), built-in batteries for 
field use and automated functions that 
align the fibers using local injection de-
tection devices. Not only do these fu-
sion splicers automatically align fibers, 
determine cleave quality and fuse the 
fibers, they also offer splice optimiza-

tion and verification systems and pro-
vide accurate splice loss estimates. 

Medium-range splicers generally align 
fibers by means of video cameras, known 
as profile alignment systems. They sacri-

fice splice optimization, but offer automat-
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When choosing a splicer be sure to evaluate its field loss, which indi-
cates expected performance under actual field conditions, allowing for 
variations in climate, cleanliness, cleaving and operator training. Both 
photos are courtesy of Siecor 

Most splicing problems usually stem from 
simple things such as dirty equipment or im-

properly cleaved fibers. 

ic operation and splice loss estimation crit-
ical for low splice loss. They cost less than 
the high-end machines, but still are capa-
ble of producing low splice loss results. 

Low-cost splicers typically are designed 
around fixed V-groove technology. They 
offer the low-reflection characteristics in-
herent in fusion splicing with good splice 
loss and productivity. 

Mechanical splicing 
A mechanical splice, by comparison, is 

an optical junction where two or more opti-
cal fibers are aligned and held in place by a 

self-contained assembly approximately two 
inches in length. Single-fiber mechanical 
splices rely upon the alignment of the outer 
diameter of the fibers, making the accuracy 
of core/cladding concentricity (CCC) criti-
cal to achieving low splice losses. 

This method aligns the two fiber ends 
to a common centerline, thereby aligning 

the cores. The cleaned fiber ends are 
cleaved, inserted into an alignment tube 
and butted together. The tube has factory-
installed index matching gel to reduce re-
flections and loss at the splice point. 
Usually, the fibers are held together by 
compression or friction, although some 

older methods rely on epoxy to perma-
nently secure the fibers. 

Mass splicing 
For high fiber-count applications, an in-

creasingly popular method is mass splic-
ing. Mass splicing can be fusion or 
mechanical. The term mass indicates that 
multiple fibers are being spliced at once, 
typically in a ribbon configuration. Most 
common today are 12-fiber ribbons. 
The chief advantage of mass splicing is 

speed. Mass splicing typically is four to 

five times faster than single-fiber splicing. 
The principles of mass splicing are the 

same as for single-fiber fusion and me-
chanical splicing. However, precision is 
even more important because one bad 
fiber can be enough cause to remake an 
entire 12-fiber splice. Proper fiber prepa-
ration and cleaving, in particular, become 
much more important with mass splicing. 
The system designer needs to under-

stand the loss requirements of the fiber 
system and the capabilities of the various 
types of splice equipment under field con-
ditions to manage splicing trade-offs of 
productivity and splice loss when choos-
ing between single-fiber or mass splicing. 
You do not necessarily need ribbon 

fiber to take advantage of mass splic-
ing. Sometimes it's necessary to splice 
loose tube cable to ribbon cable. One 
method is to break out the individual 
fibers in the ribbon cable for single-
fiber splicing, or ribbonize the fibers 
from the loose tube cable. 
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Four Tips for Better Splices 
Fiber-optic splicing is light-years ahead 
of where it was a decade ago. While the 
underlying technologies have not 
changed drastically in that time, manu-
facturers continue to make their fusion 
splicers easier to use with each new gen-
eration. The technology behind mechan-
ical splicing also has changed little. 
Current mechanical splices and fusion 
splicers are both so user-friendly that 
most users can produce acceptable 
splices with very little training. 
The methods are not foolproof, 

though. There still are several things 
necessary to make splicing work pro-
ceed smoothly. Here are four tips to con-
sider when splicing fiber-optic cable: 
1) Clean your splicing tools thoroughly 
and frequently. 
This topic often is slighted in discus-

sions of splicing. When there is a prob-
lem, it is easy to fault the product at 
hand, be it a fusion splicer or a me-
chanical splice, instead of searching for 
the true trouble, which often is just 
dirt. Keep in mind that fiber specifica-
tions are measured in terms of microns, 
or millionths of a meter. Particles invis-
ible to the naked eye can wreak havoc 
on a splice. 
To avoid cleanliness problems, sim-

ply clean components per the manu-
facturer's instructions until you think 
they are acceptable. Then clean them 
again. This may seem excessive, but 
time spent up front cleaning your 
fibers and tools will pay off—you 
won't have to stop in the middle of a 
job to troubleshoot what turns out to 
be a simple cleaning issue. 
2) Operate and maintain your cleaver 

properly. 
This variable can affect your splice re-

gardless of the fusion splicer or mechan-
ical splice that you are using. 
Mechanical splices require a certain 
angle on the fiber endfaces, or too much 
light will escape in the air gap between 
the two fibers. Index matching gel helps 

to couple the light from one fiber to an-
other, but it cannot overcome a low-
quality cleave. 

Fusion splicers need even better 
cleaves to achieve their exceptionally 
low losses (0.05 dB and less). Unless the 
cleaves are within a few degrees of per-
pendicular, the two fibers might not 
melt together properly. 
The best way to obtain a good cleave 

is to follow the manufacturer's instruc-
tions, especially in two areas. First, 
clean the cleaver regularly, and replace 
the blade when necessary. Second, re-
member the precision involved in this 
process, and operate the cleaver accord-
ingly. Do not pound on it like a stapler 
or use it in a hurry. Always use slow, 
smooth actions to operate the cleaver. 
Using this tool properly will reduce 
trouble during the splicing process. 
3) Adjust fusion parameters minimally 

and methodically (fusion splicing 
only). 
The two factors that most affect a fu-

sion splice are fusion current and fusion 
time. Different variations of these two 
factors can produce the same splice re-
sults; that is, a low fusion current and a 
high fusion time can sometimes produce 
the same result as a high fusion current 
and low fusion time. Most fusion 
splicers have preset programs that al-
ready have these parameters (and oth-
ers) optimized for the most common 
fiber types. In the majority of situations, 
these parameters work fine. 
Many splicing technicians begin ad-

justing these parameters as soon as 
there is a hint of a problem. In reality, 
problems usually stem from something 
simple, such as dirty equipment. Elimi-
nate the simple possibilities before fid-
dling with the fusion parameters. 

If you must change a parameter on 
the splicer, work first with fusion cur-
rent or fusion time. Change only one of 
them at a time, and see what effect the 
change has. Changing two parameters at 

once can mislead you as to which 
change actually had the desired effect. 
Once you have "optimized" your para-
meters, save them in a user-created pro-
gram (an option available on many 
splicers) for future use. 
4) Compensate for poor core/cladding 

concentricity (CCC) with a core-
aligning splicer. 
CCC is often touted by fiber manu-

facturers, but is rarely heard in the field. 
CCC refers to how the core is centered 
inside the cladding of an optical fiber. 
As the core gets further off center, it be-
comes more and more difficult to pas-
sively align that fiber with another one. 
The difficulty increases if the sec-

ond fiber has an off-center core as 
well. Fibers with poor CCC typically 
are found in older cables produced be-
fore 1990 and in some cables pro-
duced "offshore" by less experienced 
manufacturers. 

Fiber with poor CCC requires special 
attention. The problems that technicians 
encounter when splicing this type of 
fiber are mostly due to using the wrong 
technology. Passive alignment tech-
niques don't always work in this situa-
tion. Mechanical splices and fusion 
splicers using fixed v-groove technology 
(non-core aligning technology) will 
have difficulty with this fiber because 
they require excellent fiber geometry. 
The only way to achieve consistently 

good splices on fiber with poor CCC is 
to use a fusion splicer with some type of 
active alignment that focuses on align-
ing the fiber cores regardless of their po-
sition within the cladding. 
While fiber-optic splicing has grown 

easier over the years, remembering a few 
basic concepts can make it even simpler. 
Keep everything clean, cleave properly, 
adjust your parameters sparingly and al-
ways choose the right technology for the 
job. Follow these tips, and fiber-optic 
splicing will be easier than you ever 
would have thought possible. 
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How o fusion splicer works 

Stripped, cleaned and cleaved fibers 
are brought together during the arc 
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Splice protection 
Fusion and mechanical splicing are reli-

able and suitable for indoor and outdoor 
use when the splices are completed in ac-
cordance with the manufacturer's instruc-
tions and allow for adequate protection. 
When splicing outdoors, typically the 

splices and stripped cable should be pro-
tected by a splice closure. When the cable 
is installed in a splice closure, there are 
various methods of providing strain-relief 
and protection of the stripped fiber splice. 

All fiber splices are housed in splice 
trays or organizers inside a closure. The 
proper splice tray must be selected based 
on the type of protection required by the 

The Bottom Line 
• 

Fiber Splicing Options 

Field splicing methods for optical 
fibers fall into two major categories: 
fusion and mechanical. There are ad-
vantages and disadvantages to both 
methods, but both are field-proven 
and reliable. 

Fusion splicing consists of aligning 
two clean (stripped of coating), 
cleaved fibers, then joining and fusing 
the ends together with an electric arc. 
The fiber ends are positioned and 
aligned using various methods. This 
alignment can be manual or automatic 
and is normally accomplished with the 
aid of a viewing scope, video camera 
or an optical power meter. 
A mechanical splice is an optical 

junction where two or more fibers are 
aligned and held in place by a self-
contained assembly. Single-fiber me-
chanical splices rely upon the 
alignment of the outer diameter of the 
fibers, making the accuracy of 
core/cladding concentricity (CCC) 
critical to achieving low splice losses. 
The cleaned fiber ends are cleaved, 

inserted into an alignment tube, and 
butted together. The tube has factory-
installed index matching gel to reduce 
reflections and loss at the splice point. 
Usually, the fibers are held together 
compression or friction, although 
some methods rely on epoxy. 

splice. For example, mechanical splices 
have a form of strain-relief and fiber pro-
tection built in, which are then secured in 
a splice tray or organizer. 

Fusion splices, however, require addi-
tional protection and strain-relief. You 
can provide this protection with heat-
shrink sleeves, crimp protectors or sili-
cone sealant. Heat-shrink and mechanical 

crimp connectors are the most common 
methods. 
When splicing inside a building, you 

can use a splice center when rack or wall 
space is available. Additionally, most ter-
mination patch panels have built-in or ac-
companying splice centers that allow you 
to perform fiber termination and through-
splicing when required. )10-
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General considerations 
While fiber splicing has been per-

formed for several years, the technology 
is quite dynamic, with the introduction 
of faster, simpler, and less expensive 
splicing equipment and consumables. 
This is especially true for multimode 
fibers in the commercial building and 
campus markets. 
The chosen splicing method affects 

both equipment (fusion splicer, mechani-
cal splice fixtures and so on) and hard-
ware requirements (splice trays, splice 
closures, and centers to store and protect 
the splices). 
The primary considerations for an in-

staller when determining the most appro-
priate method are: 
• Capital or rental expense vs. consum-
able expense 
• Loss requirement 
• Volume of splices per crew (annually) 
• Number of crews being deployed simul-
taneously 
• Labor costs 
• Customer preference 

• Training 
• Reliability 
• Reflection requirement 

If fusion is your chosen method, think 
about attenuation or loss performance 
when selecting a splicer. Manufacturers 
generally list field loss and laboratory loss. 
Typical loss in the field indicates expected 
performance under actual field conditions, 
allowing for variations in climate, cleanli-
ness, cleaving and operator training. The 
laboratory specification indicates best-case 
performance under ideal conditions. Spec-
ification sheets always reference this value 
unless otherwise stated. 
An installer faces a capital investment or 

rental charge for fusion splicers, depending 
on the type of machine. The mechanical 
splice requires a nominal charge initially. 
However, mechanical splicing requires a 
per-splice consumables cost, whereas fu-
sion splicing essentially has none. 

For an installer who owns a fusion 
splicer, fusion splicing is the most eco-
nomical method. The economics of each 
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type of splice depend largely upon the 
number of crews, volume of splicing per 
crew and the labor rate. The time required 
to perform each type of splice depends 
somewhat upon the experience of the 
worker. Fusion splicing ranges from 2 to 3 
minutes per splice once setup and prepa-
ration are complete. 
The installer also must consider how 

the fiber will terminate and whether field 
connectorization or pigtail splicing are 
necessary. It usually makes sense to use 
the same splicing technology, if possible, 
for through-splicing and pigtail termina-
tion splicing. Also, think about training. 
Fusion splicing is a technical skill that 
must be acquired through an initial train-
ing period. Mechanical splicing, however, 
requires little training, and many crews 
can be trained and equipped quickly. 

Keep splice loss in mind 
Splice loss values are comparable be-

tween mass fusion and mechanical means, 
while high- and medium-range single-
fiber fusion splicers offer better loss val-
ues. When designing a system, a designer 
needs to allow sufficient loss margin for 
the aggregate splice loss. 
Though TIA/EIA-568A Commercial 

Building Telecommunications Cabling 
Standard allows for a maximum individ-
ual splice loss of 0.30 dB for multimode 
fibers, today's technology makes average 
losses of 0.10 dB or better possible. 

Lastly, installers must consider the 
preference of the customer. For example, 
many customers, including long-distance 
carriers and cable TV companies, specify 
fusion splicing because of the low reflec-
tivity needed for transmitting analog 
video signals. 

For the majority of local area networks 
(LANs) and digital applications, reflec-
tions at splice points are insignificant. In 
those cases, it is preferable that the end-
user specify end-to-end system attenua-
tion and splice loss criteria and let the 
installation contractor choose the splice 
method. TB 

Todd Rhyne is an applications engineer for 
Siecor. He can be reached via e-mail at 
todd.rhyne@siecorcom. Jason Arnold is splice 
equipment marketing coordinator for Siecor 
and can be reached via e-mail at 
jason.arnold@siecorcom. 
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[Constructionfl By Curt Hailer 
Jennifer Rannpey hire 

and Gerald W. Johnson, Jr. 

Modern Gear. Techninnes RPC111CP Ding' Dignintinng - , 

L
aser guidance systems, complicated fuel mixes, running blind but 

providing pinpoint accuracy—this is not rocket science, but the 

world of cable trenching. 

Whether operating a walk-behind unit 
or running one of the larger trenchers, 
you need to know what is going on 
above and below ground at all times. 
With the digging speeds and cutting ca-
pabilities of today's machines, you can't 
afford to make a mistake. 
The industry has come a long way 

since Ed Malzahn invented the world's 
first compact trenching machine about a 
half-century ago. Expectations and de-
mands are high. 

Manufacturers have focused on im-
proving the efficiency and productivity 
of their trenchers in the past few years, 
according to Yengst & Associates 
(Cyengst007@aol.com), a consulting 
and research company in Wilton, 
Conn. 
One area of focus is operator comfort. 

Today, practically every trencher with a 
cab not only has heat, but also air condi-
tioning. Seats are adjustable, and most 
swivel, so you can see all around a job 

r, 

without having to get up. 
Case, Ditch Witch and Vermeer offer 

some of their models with auto-type 
steering and foot pedals for easier oper-
ation than levers. 

Vermeer's trencher electronic control 
system (TEC 2000) automatically ad-
justs the machine to changing condi-
tions, monitors operation and displays 
useful data. 

Ditch Witch has power steering on 
some of its trenchers and makes four-
wheel drive available on certain models. 

Typically, trenches for transfer utili-
ties are about 8 to 12 inches wide and 
run 36 to 60 inches deep. For telecom 
.applications, you need wire and cable 
trenches that are more shallow, notes 
Rich Nathenson, president of Concept 
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Also, as rights-of-way become more 
congested, you have less space avail-
able in which to work. "You may be 

Engineering Group, based in Verona, 
Penn. 

There's been a fair amount of vari-
ance in the width and depth of the 
trenches in recent years. Tom Clapper. 
who works in Grapevine, Texas, as 
Trencor's field sales manager for the 
United States and western Canada, says 
the greatest change he's seen is in the 
number of cables in each trench. 

"The typical amount we used to run 
was one conduit—maybe two or three in a 
trench. One would be filled with fiber, 
and the other two would be saved for ex-
pansion," he says. 

As each major telephone player begins 
to roll out service, each wants to have its 
own little empire. 
"Now we're doing 16 conduits in one 

trench," Clapper says. As a result, trench-
es that used to be 4 to 6 inches wide with 
48 inches of cover now run 16 inches 

wide and at least 48 inches deep. "You 
have to go deeper and wider to hold the 
extra conduit," he says. 

"The industry has 
come a long way 
since Ed Malzahn 

invented the world's 
first compact trench-
ing machine about a 
half-century ago." 

running down a right-of-way that par-

allels three or four services," Clapper 
points out. 

Offset trenching, which allows you to 

move the wheel or chain to either side 

of the machine, makes it easier to 
trench when the job requires working 
close to buildings. 
As the business practices become 

more challenging, manufacturers are 
doing their best to roll out technology 
that meets the demands of workers in 
the field. 

Market overview 
According to Jon Lenz, market analyst 

with Yengst & Associates, the trencher 
market in North America grew from 
8,500 units sold in 1993 to more than 
12,000 in 1997. 

"We're looking for things to slow 
down slightly in 1999, probably drop-
ping back to just over 11,000 units," he 
continues. "By 2002, we're forecasting 
just over 13,000." 

That number is in line with an expect-
ed slower economy. While there may be 
some sense of market saturation, Lenz 
says the market is simply taking a 
breather and not heading into a recession. 
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Plus, new technology seems to come 
along every few years that requires open-
ing up new trenches. For instance, up-

grading copper telephone lines led to 
fiber-optic installations. 

Right about the time things slowed in 
the telephony industry, cable TV be-
came busy. In the background is a 
steady flow of other uses for trenchers, 
such as installing irrigation and 
drainage lines. Repair work is a con-
stant in all of these areas. 

There are two major categories of 
trenchers. Most of the major players 

The Bottom Line 

A New Age in Trenching 

No longer is trenching a simple matter 
of digging a long, skinny hole of con-
sistent depth. 

Today's high-tech trenching sys-
tems can dig right next to buildings, 
keep dirt right next to the hole to re-
duce property disruptions and in-
crease operator comfort and safety 
via car-type controls. 
The two major categories of 

trenchers are ladder-type trenchers 
and bucket wheel trenchers. Anoth-
er option for those who require only 
light trenching, not more than 24 
inches deep, are small walk-behind 
mini-trenchers. Their chief virtues 
stem from their relatively small size 
and weight—one worker can trans-

port and operate the unit, without 
need for a trailer or dump truck 
support. 
When buying trenching equip-

ment, make sure the dealership or 
supplier is close by and can provide 
a good stockpile of spare parts, well-
trained mechanics, training pro-
grams and tech support for 
problems that you may encounter in 
the field. 

Most importantly, call before you 
dig. Most state governments have a 
locator service to let you know 
whether there's a chance that your 
trenching operation will cut some-
one else's lines. 

build ladder-type trenchers. Another 
category, bucket wheel trenchers, is 
quite specialized and rather small. The 
major oil and gas distribution pipelines 
contract out most bucket wheel trench-
ing. Instead of calculating requirements 
in feet or meters, these machines take 
on jobs measured in miles or hundreds 
of miles. 

Mini-trenchers 
Lenz notes the rise in sales of small, 

walk-behind trenchers, or mini-
trenchers, reaching about 3,550 units 

in 1996. Mini-trencher manufacturers 
target phone, power, satellite and cable 

installers, lighting companies, and 
other applications where you need only 
light trenching. 
Where the typical walk-behind unit 

can weigh up to half a ton, a mini-

trencher generally weighs about 100 
pounds. In most cases, you can use 
them for shallow placement—usually 6 
to 12 inches deep, although some units 
can go as deep as 24 inches. 
The typical "mini" unit's lower 

weight and compact size means that 

mil Find Those 
Field locators work in a life-and-death 
industry Most often, it isn't their lives 
that are in jeopardy, but those of back-
hoe operators, laborers in a trench, 
bore-rig operators or passersby. Many 
people get more training programming 
their VCRs than technicians do using a 
locating device. Utility companies and 
their locating firms must be committed 
to providing locators with the best pos-
sible training, not just what is available, 
convenient or cost-effective. 

There are some factors to consider 
when training field technicians in the 
art and science of locating: 
Commit to the locate training 

process. It looks like lost time and 
money on paper, but the rewards in 

safety, liability, reduced service outages 
and reputation will pay back tenfold. 

Be prepared with a written, out-
lined, structured program. A hit-and-
miss approach to training will just 
waste valuable time and money, and it 
will confuse the trainee. 

Success is proportional to the 
amount of time trainees spend with an 
experienced, knowledgeable trainer. 
One trainer teaching four to six locators 
should be able to complete a compre-
hensive program over four to five weeks 
for one utility (add one week for each 
additional utility). 
The art of locating is achieved only 

through understanding and applica-
tion of the sciences that govern it. It's 
not easy learning the use of frequen-

BurieTLines 
cies, current measurements, electro-
magnetic field distortions, and conti-
nuity without a degree in physics. 
Paint visual pictures, give lots of 
anecdotes, and use plenty of examples 
to illustrate your ideas. 

Give trainees plenty of supervised 
practice. Better to make a mistake in 
front of you than when out on their 
own. Fifty supervised locates over a 
five-week period sprinkled with some of 
the hardest locate scenarios should pre-
pare them well. The real world will 
prove intimidating if classroom practice 
was nothing but a cake walk. 

Teach them to gather all information 
possible. Current measurements, field 
distortions, utility records, structure 
placements and more all play a part in 
the decision as to where a facility is 
placed. You must always be looking for 
the piece of information that doesn't fit. 
Have an expected level of perfor-

mance. Do not release people from 

training unless they can meet the ex-
pectation, which means you have to be 
accountable for their success. Be sure to 
give feedback and performance checks 
throughout training. When they first hit 
the field, audit their work for accuracy 
Be sure they understand the worst 

thing that could happen is that 
someone could die or be financiall) 
ruined as a result of their work. If 
that's not enough to motivate you to 
go to work everyday, you're probably 
in the wrong business. —GWJ 
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you won't need a tow-behind trailer to 
get to a job site. Minis usually are small 
enough to carry in a pickup truck or 
inside a van. 

It also means that you'll probably 
need only one person to transport, un-
load and operate the trencher—a real 
savings in payroll. Some units have 
steerable rear wheels, which give 
greater maneuverability. 
Where full-sized trenchers generally 

can tackle any kind of ground, minis 

are more suited to improved properties, 
which means you can move gently 
across lawns. 
Wide, pneumatic tires minimize lawn 

marks and keep compaction to a mini-
mum, Lenz notes. In addition, the ma-
chines throw dirt very close to the 
actual opening. This clean trench 
makes it easier for you to backfill after 
you lay the cable. 

Buying decisions 
There are two further areas of consid-

eration when purchasing trenching 
equipment. The first is the availability of 
a nearby dealership or supplier who can 
provide a good stockpile of spare parts. 

If your company is like most others, 
it can afford to stock the common fil-
ters and links. However, when a major 
breakdown occurs, it is vital to have a 
trained mechanic available at a conve-

Three Options in Trenching 
Hard, Dry Ground 
Tests Trencher 
S&N Construction put some heat on 

Vermeer's V-8550 Hydrostatic 
Trencher/Plow last summer. 
The dry ground was a challenge for 

communications network construction, 
but Crawford Smith, S&N's president, 
said the machine plowed right through. 

"This summer especially, the ground 
was very tough to get through," Smith 
said, "but the strength of the 8550 
does a super job. We put it to the test 
this year." 
S&N, of Walkertown, N.C., and its 

subsidiary Pyramid Construction of 
Charlottesville, Va., do a great deal of 
network construction for telephone 
and cable companies.Smith said it han-
dles full-service contracting for compa-
nies such as Sprint, GTE and other 
independents. Its services include 
putting in cable and conduit systems, 
splicing and placing fiber and coax, 
and engineering services. 

Vermeer's V-8550 is a staple in 
Smith's fleet, with about a dozen in 

North Carolina, about double that in 
Virginia and a few in Pennsylvania. 
Vermeer has introduced a newer 
model, the V-8550A, which boasts ap-

proximately 30 percent more power. 
'We use them every day on routine 

projects as well as bid jobs," Smith said. 
"We found them cost-competitive." 
The machine's strength is part of its 

strong suit, too. Smith said crews use 
both the plowing and trenching options. 

"It's a stout machine for doing the 
jobs we needed to have done," Smith 
said. "It's just a very strong machine. It 
will do the job easily, in very hard 
ground situations. 

Slim Slit Saves Street, 
Stifles Suits 
Schenck Communications' crews are 

moving through residential areas fast 
without leaving a trail of torn yards. 

Using the Ditch Witch 8020T Turbo 
Trencher and its wheel trencher on 
back, the company cuts into streets 
where it can, avoiding the damage to 
residential yards that can be a hassle. 
Imel Wheat Jr., Schenck's vice president 
of operations, said using this method 
the company's production went up from 
200 feet in yard construction per crew 
per day to 1,000 feet in yard construc-
tion per crew per day. 
The combination of wheel trenching 

and a conveyor system that carries the 
dirt removed straight into a dump truck 
allows Schenck's crews to move through 
neighborhoods quickly. 

"It only leaves a strip in the street," 
Wheat said. "There's no damage to front 
yards. It alleviates lawsuits. The only 
downside is getting the county's and 
city's permission to cut streets. For some 

of them, it's like cutting their heart out." 
Schenck, which has its national head-

quarters in Woodinville, Wash., performs 
cable TV upgrades, long-haul fiber work, 
telephone and power installations 
throughout the United States. The com-

 imellimlÉMIIM•11111. -"ea-

pany owns about 30 trenchers, including 
two of the Ditch Witch 8020Ts, which 
the company prefers for residential work. 

Rock-Solid Trenching 
Faced with 10 miles of intermittent 

rock—mainly granite—CR. Fedrick Inc. 
pulled out its rock saw. 
The Novato, Calif.-based company 

was installing a 23-mile, six-way duct 
and conduit system for GST Telecom 
California between Bakersfield and 
Tehachapi. Rock density ranged from 
8,000 to 12,000 pounds per square 
inch. The company used Trencor's 860B 
rock saw, and it cut right through. 
Todd West, C.R. Fedrick's vice presi-

dent, said the rock saw took the com-
pany's trenching efforts one step 
further by focusing more horsepower 
in a precise area. 

"You are able to cut easier because 
you are putting less of a surface area on 
the rock," West said. "It's a nice rock 
saw. It's done a wonderful job for us." 

Fedrick installed water pipelines re-
cently and has introduced telecom con-
struction as a core business. Having 
powerful equipment is essential. 
"We like to tackle the tougher pro-

jects," West said. "We feel our expertise 
is well-suited for those kinds of work, 
and it cuts down on competition. Not 
everybody had the machines to handle 
the effort, so we find that market niche 
pretty successful for us." 
The 860B is capable of cutting into 

solid rock to depths of 48 in. —JRP 
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Introducing our latest attempt to defy the 
laws of nature. 

3M WORKS HARD EACH DA) to improve upon their products, making your day-to-day business more cost effective. 

The new 3MTm 2178-L/S Series Fiber Optic Splice Case is one 
example of those improvements. With the addition of a tough, 
chemical-resistant material and gasket seal that won't break down, 
it's perfect for outside plant, underground, aerial, pedestal and direct 
buried applications. 

This latest generation splice case is non-filled and can handle the 
worst of elements. Moisture, vibration and even extreme temperature 
fluctuations have virtually no effect in real-world design tests. 

The 2I78-L/S series also features interchangeable closure halves. 
Now, you can select the case size that meets your current application 
needs while retaining the option to expand in the future. Installation 
is simple (no special tools are required), and reentry access to 
splices is easy as well. 

For more information or to order any of the more than 500 
3M products we inventory, call Sprint North Supply, 
Your Complete Source for 3M Products. 

1-800-326-8754 
mww.sprintnorthsupply.com 

Sprint North Supply 

Visit Our Booth #-HO at 
Cable-Tec Expo '99 in Orlando. 
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nient, well-equipped location to handle 
the problem. 

Local dealers can be a key source of 
early news on training programs from 
the manufacturer. They also have 

knowledgeable people on hand to dis-
cuss techniques and equipment to han-
dle particular kinds of problems that 
you may encounter in the field. 

Likewise, look at other equipment that 

can make your life on the job easier. 

Locating gear 
Most major manufacturers either pro-

duce or sell some sort of cable-locating 
or fault-finding equipment. The former 
is handy for locating buried cable, 

whether placed by your own crews or 
buried by another utility. 

Fault finders allow technicians to de-

tect cable faults. These instruments gen-
erally work by measuring voltage 

differences in the earth and translating 
that to pinpoint leakage. 

Time domain reflectometers (TDRs) are 

used to locate cable faults by transmitting 
a pulse through the cable, measuring the 
time it takes for some of the pulse's ener-

gy to be reflected back to the TDR, and 
converting that information to distance. 

Be sure that this equipment is simple 
enough to operate and that it can be 
read effectively by even the greenest 
member of the crew. 

It will cost you money to have a 
trained equipment operator walking 

around trying to decide where you 
should begin digging instead of simply 
operating the heavy equipment. 

Call before you dig 
The No. 1 reason for failure of buried 

lines of whatever sort is inadvertent cuts, 

so utility companies are understandably 
nervous whenever anyone digs near their 

lines. Many states have enacted laws re-
quiring you to call your local notification 
center before digging. You can find the 

phone numbers for your state's center in 

the first few pages of your phone book. 

Curt Harler and Jennifer Rampey Paire are 

contributing editors specializing in communi-
cations. Gerald W Johnson is quality assur-

ance manager at SM&P Utility Resources. He 

can be reached via e-mail at geraldjohn-
son@sm-p.com. 
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Built for 

10F DEPLOYMENT] 

While you're busy managing site 

acquisition and zoning details for 

your rebuild, Oldcastle is already 

under way on the precast structure 

to house the electronics. In fact, 

we'll have it completed and ready 

for inspection in as little as two 

weeks after notification to pro-

ceed. Compare this to the months 

required for conventional "from the 

ground up" designs...and it's easy 

to see how Oldcastle structures let 

you turn on the revenue stream 

much sooner. Your Maxi-Mod'" 

structures will be installed on 

schedule, regardless of whether you 

are deploying five units or twenty, 

in one city or in multiple locations. 

For consistency, each structure is 

designed with a common look and 

layout. At the same time, its modu-

lar construction lets you vary the 

square footage to match your equip-

ment needs. Get up to speed today. 
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By Daniel Callaghan 

[Training] 

Puzzled by ISO Certification? 

The Start 

of the Quality 

Quest, Not 

the End 

1
 t began simply enough—we wanted to improve the format and con-

tent of our customer-training program. We planned to organize the 

curriculum, produce a top-quality media presentation, schedule 

training seminars by invitation throughout the United States and Canada, 

and charge for this improved training product to emphasize its added 

value. This unexpectedly led to ISO 9000 certification. »-
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What seemed like a straightforward pro-

ject quickly became complex. Once we fi-
nalized the format and content, we found 
our sales managers needed training on the 

software and use of the presentation 
equipment, as well as a general honing 
their presentation skills. 

Once the sales managers were trained, 
other training issues came up. We need-

ed to go through the same training 
process with our resellers. The logistics 
of scheduling and putting on a profes-
sional traveling seminar series demand-
ed new skills from the marketing 
department. The sales order desk had 
increased (and welcome) contact with 

end users, requiring answers to new 
questions. Sales managers needed feed-

www.ncti.com 

We're taking the DISTANCE out ot 
Distance Learning 

NCT1 is providing more on-line services to our 

Training Coordinators to simplify their jobs. 

Visit us at Booth 310 at Expo '99 in Orlando. 

National Cable Television Institute 

303-797-9393 • Fax 303-797-9394 

801 W. Mineral Ave. • Littleton, CO 80120-4501 USA 

Reader Service Number 131 

back on the training to handle action 
items proactively. 

National Sales Manager Casey Pe1ton 

recalls, "It was an almost comical sce-
nario, like finding gophers in your 

lawn. Just when you think you have it 
taken care of, another one pops up that 
needs attention." 
When we began the training project, 

we weren't thinking about ISO 9000 
certification at all. We just wanted to 
make a good thing better. But the team 
quickly learned that any improvement 
required training at all levels and in all 
dimensions. 

In a way, quality improvement is in 
itself a form of continuing education 
for a company, its employees, its part-
ners and its customers. We just hap-
pened to figure it out by working on a 

The Bottom Line 
411 

Not as Easy as It Looks 

Nothing worth having is easy to get, as 

we quickly found when we started 
what we thought would be a simple 
series of improvements to our cus-
tomer-training program. 

This simple project soon took on a 
life of its own, requiring resolution of 
myriad unforeseen training issues. It 
culminated in our obtaining ISO 9000 
certification, and we learned a lot 
along the way. 

We think of training and quality im-
provement as a Rubik's Cube block 
puzzle. Everyone, including the cus-
tomer, occupies a side of the cube, and 
improvement can originate on any 
face, or any row, of the cube. But the 
puzzle never comes together without 
all parties acting in concert. 

Turning this analogy into reality re-
quires continual focus on developing 
our organization, employees, tech sup-
port, distribution channels and end 
user skills. 

Too often, receiving ISO certification 
is seen as the end of a long journey. In 
truth, it's the beginning of a lifetime 
commitment to learning. If you live up 
to the standards, the learning will 
never end. 
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and cross modulation tests repeatable... 

-48 

-50 

-52 

-54 

-56 

-58 

-60 

-62 

Measurement 
repeatability 
is worst here. Repeatable, 

accurate test results 
are achieved here 

(11w new recommended 
SCTE method) 

111 

El 

d•1 
• quote----• 

1 ppm 4 ppm 2 kHz 10 re—  m 

RANGE 

RDL's new CSG makes them effortless 
If your dB, CSO, and cross modulation test results 
aren't repeatable from measurement to measurement 
and day to day, you're not alone. In fact, the problems 
have been so widespread that the SCIE revised its 
test methods to solve them. RDL's new Model CSG 
lets you exploit the power of the new methods to 
achieve exceptional accuracy and repeatability... 
automatically, without tedious setup that drags your 
productivity to a crawl. 

The CSG sets channel frequencies with precision 
and high resolution for any frequency scheme, from 
44 MHz to 998 MHz, and spreads the test frequencies 

Frequency Generation 
and Noise Measurements 
for Critical Applications 

Measurement 
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Based on 
Frequency 

Spreading at 
295.250 MHz 

over a 10-kHz range (from nominal) with a uniform 
distribution, in conformance with the new test methods. 

RDL has extensively evaluated the new methods, 
and presented the results at the SCTE's San Antonio 
Emerging Technologies meeting. To get a copy of 
this report and the detailed specifications for the 
Model CSG, give us a call or visit our web site... 
www.rdl-instrumentation.com. 

7th Ave. & Freedley St., Conshohocken, PA 19428 
Telephone: 610-825-3750 Fax: 610-825-3530 

France: 3956 8131 • Germany: 8024 6408 0 
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training program, so we concluded that 
training at all levels can drive improve-
ment. This revelation made training the 
cornerstone of the quality improvement 
process. 

Rubik's Cube approach 
We liken training and quality improve-

ment to a Rubik's Cube block puzzle with 

everyone on a side, including the customer. 
The theory behind the analogy is that im-
provement can be driven from any face or 

any row of the cube. We learned that any-
one—the end user, a value-added reseller, 
someone within the manufacturing compa-
ny, or one of our suppliers—can initiate im-
provement in any area. But the puzzle 
never comes together without all parties 
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acting in concert. Like the Rubik's Cube, 
each "turn" highlights new areas needing 

improvement. And just when perfection 
seems only a turn away, it points you in a 
direction you hadn't thought of before. 
Many companies undergo months of 

rigorous preparation, inspection and eval-
uation to qualify for ISO 9000 certifica-
tion. At the end of the process, they often 
express a certain emptiness. "It's just a big 
paper drill," or "certification isn't bringing 
in more sales," are common refrains. 

These comments miss the true spirit of 
the ISO process. For us, embracing ISO 
standards includes treating all learning 
and training as part and parcel of our con-
tinuous improvement. The company has 
progressed well beyond the days of its 
simple training seminar upgrade. 

Educational plans 
Incorporating the Rubik's Cube ap-

proach into our busiriess structure meant 
creating educational plans and learning 
procedures, detailing the contribution of 
each, and then continually monitoring 
success. Merging this into the Rubik's 
Cube approach, we view each training 
procedure as a separate "turn of the cube" 
that leads the company closer to its goals 
of perfection. 

Focus on development 
The organization: To create solutions 

that continue to fit the needs of customers 
requires input from those closest to the 
product. The organization as a whole must 
listen to the needs of customers and com-
mit to continuously meeting them. This 
can help pinpoint areas of needed im-
provement that may have been previously 
unknown. When an organization is com-
mitted to listening and meeting the needs 
of its customers, all aspects of the organi-
zation improve. 
• Customer visits—Customers who visit 
their suppliers have the opportunity to 
personally describe their specifications for 
product and manufacturing requirements. 
This also gives the organization an oppor-
tunity to gain a clearer perspective on 
their products and t ompany procedures 
and how they are perceived. This insight 
helps all departments within the organi-
zation develop improvement strategies. 
• Customer satisfaction surveys—Regular-
ly sent surveys help organizations gain 
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How's Your Return Path? 
Do you really think you can just cross that bridge when you come to it? 

Successful certification of the return path requires excellent planning and 
the right equipment. 

We can help you with both. We're TSi Technical Solutions Inc., the return path 
specialists with products and services to help you certify and maintain your plant, 
large or small. 

Start your planning by calling now. 1 800 646-8289, fax 1 888 805-2282 or visit 
our web site at www.tsisolutions.com. 

TSi Technical Solutions Inc. 
PO box 389, Postal Station Main 

Markham Ontario, Canada 
L3P 3J8 

Authorized Contractor: 

CABLE SYSTEMS 
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information on areas of both satisfaction 
and dissatisfaction from a large, more di-
verse audience. Information gained 
often encompasses finished product, 
manuals, training, technical advice and 
invoicing. 
• Corporate communication—Consistent 
corporate communication not only 
demonstrates that improvement process-
es are in place and working, but also is 
vital to keeping communication lines 
open between the corporation and its 
customers. 
• Web site—This can disseminate a large 
amount of information to a worldwide 
audience quickly and inexpensively. In-
formation collected through the Web 
site can provide a multicultural perspec-

tive that the organization might not oth-
erwise acquire. 

Employees: To continue to be perceived 
as industry experts, each employee of an 
organization needs to be thoroughly 
trained in the industry, the product and all 
internal company processes. Empowering 

each employee with experience and 
knowledge on the product, service and 
company gives each team member respon-

sibility for assuring quality. 
Technical support: Technical support 

information is vital to help customers in 
the proper use of products, and it must be 
shared with customers and distribution 
channels to be effective. But what is the 
best avenue to share this vital information? 

• Interactive Web sites that include 
audio and video are a cost-effective 
means of sharing information. Web 
sites can provide easy access to soft-
ware downloads, downloadable re-
pair/operations manuals, specification 
sheets, changes to product specifica-
tion, training, warranty and repair in-
formation, and can help to answer 
frequently asked questions (FAQs). 
• Instructional media also are effective in 
conveying information. Training and ser-
vice videos or CD-ROMs provide cus-
tomers the convenience of learning at their 
own speed and within their own time con-
straints. It also can be a refresher course 
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when difficult situations arise. 
• Technical support personnel are great re-

sources for end users when questions or 
difficult operation issues arise. 

Distribution channels: Distribution 

channels properly educated and trained on 
the supplier, its products and the industry 
as a whole help to increase customer satis-
faction and sales. Continuous training pro-

grams help to keep distributors updated 
with the latest information, which they in. 
turn can accurately pass on to customers. 

End-user skills: End user participation 
in training and educational programs is 
vital in the learning process. Educating 
end users can reduce risk of damage and 
increase safety when operating any piece 
of equipment, whether it's a computer or 
an underground cable locator. 

Mastery over the product and different 

applications can be achieved only if more 
companies involve their employees in end 
user training and seminars. But with time 
constraints and budget cuts, finding af-
fordable, quality training and educational 
courses is difficult. 
Many suppliers today accept the re-

sponsibility for proper training and pro-
vide cost-effective training courses 
nationwide. Supplier-sponsored training 
courses and seminars designed to help 
eliminate danger and promote proper 
skills can be found on most suppliers' 
Web sites. For instance, we provide un-
derground cable locator training cours-
es held throughout the United States 
and Canada. 

The point 
Obtaining ISO certification reinforces 

the value placed on high-quality design, 
manufacture and service. However, unless 
it's completely embraced throughout all 
departments within an organization, ISO 
certification becomes only a certificate on 
the wall. Too often, receiving ISO certifi-
cation is seen as th end of a long journey. 
For continuous quality improvement, the 
organization needs to view certification as 
the beginning of its lifetime commitment 
to learning. If you live up to the stan-
dards, the learning will never end. TB 

Daniel Callaghan is vice president of sales 
and marketing for Metrotech Corp. He can be 
reached at (408) 744-1400. 
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W E KEEP GETTING BETTER* 
During the February 1999 sweeps, the audience for basic cable 

television grew by 2.9 million homes while viewership of the four 
major networks declined by more than 2.8 million. Even Monica's 
interview couldn't help. te Refer to headline) 
In 1998, cable advertising revenue grew by $1.2 billion from 
previous years, and it's expected that in 1999 revenues will 

increase another $1 billion. 
{* Refer to headline) 

During last year's NCTA convention, more than 29,000 attendees 

discovered the cutting-edge changes taking place in the cable 

television industry. 
{* Refer to headline) 

Be a part of Cable '99, NCTA's 48th Annual Convention and 

International Exposition, in Chicago and find out why... 

1.* Refer to headline) 
CABLE '99... 

ENTER THE BROADBAND M ILLENNIUM 

Visit our website at www.cable99.com for the most current information. 
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[Training] 

Evaluating Multiple Outlet Requirements, 
Part 2 

T
his month's installment continues a series on evaluating the 

requirements for multiple outlets. The material is adapted 

from a lesson in NCTI's Installer Course. © NCTI. 

The following selection provides approxi-
mate worst-case signal loss values for 
three-, four- and eight-way splitters. Tech-
nicians and installers can use this infor-
mation to easily make rough loss 
estimates in the field. 

Estimating loss effects 
Of three-way splitters 
Three-way splitters are available in 

two types of configurations: balanced 
and unbalanced. 

All three output ports of a balanced 
three-way splitter have the same inser-
tion loss, about 7 dB down from the 
input signal level. (See Figure 1.) 
An unbalanced three-way splitter is 

rather similar to a two-way splitter 
with one of the output legs split again, 
making a total of three output ports. 
(See Figure 2.) 
The leg that is not split a second 

time has an approximate insertion loss 
of 4 dB at its output port (that is, the 
high output port), while the other two 
ports each exhibit an approximate loss 
of 8 dB. 
Remember, these loss values are 

rounded off to easily make rough esti-
mates of expected cable outlet/wall 
plate signal levels. 

Estimating loss effects 
Of a four-way splitter 
A four-way splitter is similar to a two-

way splitter with each of its 4 dB loss legs 

split again. As shown in Figure 3, the two 
4 dB split losses combine for a total inser-
tion loss of approximately 8 dB at each 
output port of the four-way splitter. 

Estimating loss effects 
Of an eight-way splitter 

After the four-way splitter, the next 

+12 dBmV r. 
input-

+5 dBmV output 

+5 dBmV output 

+5 dBmV output 

IBalanced three-way splitter 

Figure 1: Approximate insertion loss 
effects of balanced three-way splitters 

+8 dBmV output 
e 
(High output port) 

+4 dBmV output 

+4 dBmV output 

available splitter is an eight-way split-
ter. Usually, a splitter with eight or 
more output ports is used in multiple 
dwelling units (MDUs), but it is be-
coming increasingly more common in 
single dwelling units (SDUs). 
An eight-way splitter is similar to a 

four-way splitter with each of its 8 dB 
loss output legs split again. (See Fig-
ure 4.) The two split losses combine 
for a total insertion loss of approxi-
mately 12 dB at each output port of 
the eight-way splitter. 

The next installment will provide ap-
proximate insertion losses for combining 
splitters to customi4e the number of out-
put ports. TB 

Figure 3: Approximate insertion loss effects 
of four-way splitters 

Figure 2: Approximate insertion loss effects Figure 4: Approximate insertion loss effects 
of unbalanced three-way splitters of eight-way splitters 
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RE E Products... 
REEL Peop110' • 
At CommScope, our products are just part of the story. 

Sure - our cable consistently out-performs your 
expectations year after year. QR', Fiber Feeder-, er,•-•-.k 

UltraHome and ConQuest Cable-In-Conduit are just some 
of our products building today's HFC networks. Now, after 
25 years in the industry, CommScope is still exceeding 
expectations and setting new standards. From start to finish-
CommScope delivers Reel Products built by Reel People. 

Reel Service. From our highly trained sales managers 
to the customer service representative you may talk 
to every day - CommScope emphasizes the 
"customer" in customer service. Making and 
shipping the right product fast - to build the 
network you need. As long as CommScope is 
printed on your cable, service is on-going. 

Reel Product Deliveries. 
CommScope is a champion at 
getting products to you faster and 
easier than expected. We are the 
only cable manufacturer that 
operates our own trucking fleet, 
with over 88 long-distance trucks 
and 144 trailers. When you need 
emergency cable - it's great to 
know that a CommScope truck 
will be there in 48-hours. And, 
our driver will greet you with a 
smile. 

Reel Technical Support. 
Today, technology is racing ahead 
and you're running to stay in th 
race. CommScope understands 
You want answers to questions 
about telephony, data over coax, 
signal ingress and powering issues. 
Our Technical Support group is staffed 
with "techies" who enjoy tough questions! Just call us. 

Reel Products. Reel People. At CommScope, 
it's hard to separate our product from our people. 
So much of what CommScope does every day 
depends on the service, technical support, attitude 
and superior quality work that our people provide. 
Our people make our products work. Our product 
makes your system work. 

©1999 CommScope, Inc. of North Carolina 

to CommScope 
Hcw Intelligence Travels. 

PO. Box 1 29 • 1375 Lenoir-Rhyne Blvd. 
Hickory, N rih Carolina 28603 
Tel 800 982 1708 • 828 324 2200 
Fax 828 328 3400 
www.comfllscope.com 
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•MARKETPLACE• 

Digital Transport System 
Philips Broadband Networks has intro-
duced the 600DXT multichannel digital 
interconnect system, a fiber-optic solu-
tion that enables hybrid fiber/coax 
(HFC) system operators to consolidate 
their manned headends and centralize 
network control activities. The 600DXT 
noncompressed digital transport system 
is available in an NTSC eight-channel 
version and a phase alteration line 
(PAL) six-channel version. The unit 
allows operators to interconnect regional 
or statewide networks driven by a single 
master headend and accommodate cus-
tom channel line-ups, local program-
ming and targeted advertising. The 
600DXT digital transport system fea-
tures high signal quality, high capacity 
and the capability to mix video and 
telecommunications services on the 
same fiber strand. 
Reader Service #312 

Expanded Descrambler Line 
Multichannel Communication Sciences has 
announced a multiple dwelling unit 
(MDU) version and an indoor version of its 
OmniBand broadband descrambler sub-
scriber devices. It enables the simultaneous 
descrambling of multiple individually se-
lected scrambled TV channels at the sub-
scriber location. The company has said that 
service allows subscribers full-feature use 
of their TV sets, videocassette recorders 
(VCRs) and the remote controls packaged 
with their sets. According to the company, 
one broadband descrambling device can 
provide simultaneously clear, addressable 
service to all outlets within the home with-
out the need for a set-top on every set. 
Reader Service #307 

Set-Tops Geared for Internet 
WorldGate Communications is commer-
cially deploying WorldGate Service, the 
company's Internet Access service, for 
the first time on cable systems that use 
Scientific-Atlanta advanced analog set-
top boxes. WorldGate provides cable 
subscribers with connection to the In-
ternet and e-mail without a personal 
computer (PC) or a phone line. The ser-
vice uses a standard analog or digital 
cable converter connected at the cable 
headend server. 
Reader Service #311 

Cooling System 
United CoolAir has developed the Easy 

Mount cooling system to provide low-
maintenance temperature control in re-
mote facilities and temporary shelters. 
The cooling system provides up to 5 tons 
of cooling capacity using scroll compres-
sors. Its slide-out condenser fan and re-
movable access panels were designed for 
isolated operation where routine service is 
inconvenient or unavailable. All compo-
nents are serviceable from outside the en-
closure. Easy Mount units may be 
specified as inexpensive cooling systems 
for less critical shelters or configured with 
optional features such as heat, lead/lag 
control and economizer for maximum en-
vironmental control. 
Reader Service #309 

Trouble Truck 
Mobile Tool International's Telsta A-
35 Trouble Truck affords workers a 
side reach up to 28 feet on a com-
pact chassis. The unit's extended 
side reach is derived from a telescop-
ing upper boom and articulating 
lower boom that allows a full 42-
foot working height when fully 
extended. According to the company, 
the boom's design is well-suited for 
repair and maintenance work in 
areas that are typically difficult to reach using more traditional methods. The Telsta 
A-37 features 360° noncontinuous boom rotation. Optional related equipment is 
available from Mobile Tool. 
Reeder Service 0306 

Automated Customer Service 
CableData's customized WebCSR (cus-
tomer service representative) product for 
WebTV is programmed to know that the 
customer is always right. 
WebCSR, which is an adaptation of Ca-

bleData's CyberCSR, leverages the poten-
tial of e-commerce and provides users 
with direct access to account information 

over the Internet. The product is designed 
to eliminate time constraints and other in-
conveniences often associated with con-
tacting a call center. 
Reader Service 0310 

Underground Plant Line 
TeleWire Supply is shipping a line of under-
ground plant products for broadband com-
munications applications. Manufactured and 

marketed under Tele Wire's Monarch brand 
name, the line consists of plastic pedestals, 
duct, vaults and accessories. 
The Monarch pedestals are manufac-

tured from ultra high-impact, UV stabi-
lized thermoplastic to provide lasting 
durability in virtually any environment. 
The pedestals feature 360° access to inter-
nal components, a flanged base for addi-
tional vertical stabilization and stainless 

steel bracketry. Monarch pedestals come in 
7-inch, 10-inch and 12-inch sizes, and 
most popular locking mechanisms, includ-
ing self-locking options, are available. 
Reader Service #308 
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CATV SOLUTIONS... FOR A BRIGHTER FUTURE. 

ANADIGICS CATV ICs 

late *4" 

ANADIGICS Distribution Amplifier Cs (ACA0860) offer better linearity, lower power consumption, 
flatter frequency response, and lower noise figure than sihcon hybrid Cs. That kind of advantage 
means amplifiers with ANADIGICS ICs outperform the competition and offer MSOs an even 

stronger advantage: less amplifiers per run in a cascade. 

ANADIGICS Distribution Amplifier ICs generate less heat for improved long-term reliability that 
reduces outage frequency and maintenance costs. With over 40 million CATV ICs sold to date, 

IS09001 certification and the largest GaAs reliability database in the industry, you can be certain that 
ANADIGICS ICs are engineered to handle the toughest environments. 

Give us a call at (908) 668-5000 or visit us at www.gaas-station.com to get more information on how 
the ACA0860 or any of our leading CATV ICs can deliver the future of cable, telephony, and the Internet 

to your doorstep. Now that you've seen the light, what are you waiting for? 

ANADIGICS is the leading manufacturer of GaAs CAW ICs and 
has been for over seven years. 

ANADIGICS® 
ON BOARD and OUT FRONT 

35 Technology Drive 
Warren. New Jersey 07059 
Tel: (908) 668-5000 
Fax: (908) 668-5132 
Email: gaas-station@anadigics.com 
Website: http://www.gaas-stntiOn.COM 

Reader Service Number 138 



Signal Level Meter 
The new CyberTek Vision signal level meter (SLM) from ComSonics is a hands-free, 
voice-activated device that allows users to perform a variety of cable tests including 
those for tilt, noise ratio, bit error rate (BER) and digital power. 

One of CyberTek Vision's unique features is the black-and-white eyepiece display sys-
tem and microphone, which mount on the user's head. 
Reader Service #305 

Turnkey Digital Compression 
Israel-based Peach Networks has developed turnkey digital compression technology. The sys-
tem, dubbed The Access Channel, combines patent-pending software at the headend with 
existing cable infrastructure to deliver compressed data and video streams to each subscriber. 
The cornerstone of the system, Peach's Interactive Media Server (IMS), serves a minimum of 
150 subscribers, with the potential to expand to an unlimited number of users. Subscribers 
simply require the use of a Scientific-Atlanta Explorer 2000 or other similar set-top box with 
remote control and optional keyboard. 
Reader Service #304 

Demodulators 
R.L. Drake has developed two video demodulators, the DM806 and the DMM806. The 
DM806 is packaged as a standard single rack space unit, and the DMM806 is a single 
compact card unit that integrates into Drake's Mini-Headend system. Both units will con-
vert am- l'HF VHF or cable TV signal into baseband for remodulation or distribution. 
Reader Service #303 

NEW MULTIFUNCTION LCD 

AVC 0 M's PSA-65C 
Portable Spectrum Analyzer 

Microprocessor Controlled, 1-1250MHz In One Sweep! 
AVCOM's newest Portable Microwave Spectrum Analyzer, model 

PSA-65C, incorporates a microprocessor and attractive multifunction, 
backlit LCD, with an expanded frequency range from less than 1MHz to 
over 1250MHz, for the amazing price of $ 2930. 
AVCOM's new PSA-65C is a low cost general purpose spectrum 

analyzer that's loaded with standard features including FM audio 
demodulator, AM detector and digital frequency lock. The PSA-65C 
covers frequencies thru 1250 MHz in one sweep with a sensitivity 
greater than -95 dBm at narrow spans. The PSA-65C is ideally suited 
for 2-way radio, cellular, cable, satellite, LAN, surveillance, educational, 
production and R&D work. Options include new 1250 MHz frequency 
extenders, BNG-1000A tracking (noise) generator, log periodic anten-
nas, carrying case (AVSAC), and more. 

AKOM"-"UritMere'X`"« 

:ILL'  j 
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Visit our web-site at www.AVCOMofVA.com. 

AVC M 500 SOUTHLAKE BOULEVARD 
RICHMOND, VA 23236 USA 

04-794-2500 FAX 804-794-8284 

Phone, fax or write for more information or to order. 
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Reader Service Number 139 

Coax Transitional Sleeve 
Vector Utility has created the 
CoFlex-Sleeve to reduce kinks and 
bend radius in coax cable. According 

to the company, the unit eliminates 
reflection, reduces bit errors and 
other impedances that come from 
the forward flow and can cause ser-
vice disruptions. By ensuring that 
the cable does 

not exceed a 
healthy bend 
radius, the 
CoFlex-Sleeve is 
intended to pro-
tect coax cable, 
safeguard its 
physical and 
electrical health, 
and minimize 
detriments to 
frequency signal 
at the installa-
tion point. 
Reader Service #202 

LITTLE OSCAR 
He's Got New 

Little Oscar Line of Test Equipment 

The Little Oscar Line 
of Test Equipment 
provides low-cost 

testing used to 
acitvate and maintain 

the return path in HFC 
systems. The use of 
the Little Oscar with 

the RPC Ill allows one 
field technician, using 
a field strength meter, 
to align and maintian 

the return path. 

Pictured above is the "Little Osar Ir. "Little Oscar IV' 
and the RPC Ill 

The Little Oscar II and Little Oscar IV are now 

known to provide: 

INGRESS DETECTION 

Rip BROADBAND SYSTEMS AND DESIGN 
Klungness Electronic Supply 800-338-9292 

Reader Service Number 140 
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Downconverter 

Digital Transformer Ratiometer 
AEMC Instruments has developed the DTR 
Model 8500 portable digital transformer ratiome-
ter for on-site testing of power, potential and cur-
rent transformers. When connected to a non-
energized transformer, the unit measures primary-

to-secondary turns ratio while displaying polarity 
and excitation current. According to AEMC, the 
DTR 8500 is fully automatic and uses an 
American National Standards Institute/Institute of 
Electrical and Electronics Engineers-compliant 

test method; no user calibration, range selection, 
hand cranking or balancing is required. The unit 
automatically self calibrates and checks for open 
windings, connections, circuit breakers, short cir-
cuits, incorrect test lead placement and reverse 
polarity. Tests are performed at low voltage with 
step-down excitation. A dual-line alphanumeric 
liquid crystal diode (LCD) display enhances the 
tool's readability. 
Reader Service #301 

California Eastern Laboratories has designed the 
new silicon UPC2798GR RFIC Downconverter for 
set-top boxes and cable modems using quadrature 
amplitude modulation (QAM). According to CEL, 
the unit can help engineers reduce the size and 
complexity in the RF/analog aspects of their 
designs by combining an input automatic gain con-
trol (AGC) amplifier, mixer, oscillator and video 
amplifier into a miniature, 20-pin package. The 
UPC2798GR is manufactured using NECs high fT NESAT 
unit is available on tape and reel. 
Reader Service #300 
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III silicon bipolar process. The 

TESTING 

Cerl / Battery Anarryzer 

Fiber Links 
Blonder Tongue has introduced 
the Trailblazer family of amplitude 
modulation-vestigial sideband (AM-
VSB) fiber-optic links. 
The family of equipment was de-

signed with an eye on providing superi-
or quality transportation of high 
bandwidth RF signals for applications 
requiring up to 860 MHz, giving Trail-
blazer the capacity to serve evolving 
needs. 
Reader Service #299 

Quickly & accurately 

tests 2 through 12 volt 

batteries on-line with 

no discharge or strain. 

Midtronics' patented 

technology takes 

the guesswork 

out of battery 

maintenance. 

Visit us on the web at www.midtronics.com 

Reader Service Number 141 

MIdtronics, Inc. MIdtronics b.v. 
8230 S. Madson St. Noord lasselde 24 
Burr Ridge. IL 60521 3402 PH • Usselstein 
USA The Netherlands 
Tel: (630) 323-2800 Tel: +31 306 868 150 
Far (630) 323-2844 Fax .31 306 889 015 
ISO 9001 Certified ISO 9002 Certified 

oil free I Orin America: (800) 776-1995 
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Oscilloscope Control 
LeCroy Corp. has released the 

ScopeExplorer 1.05, a personal computer 
(PC)-based connectivity tool that inte-

grates the company's digital storage oscil-
loscopes and signal analyzers with a 

Windows 95/98/NT desktop. The share-
ware allows users to transfer screen images 
or raw data from a scope to a PC. This 

version, available at www.lecroy.com, is an 

update of last year's model from the com-
pany that enables the entire front panel 

setup of the scope to be captured and 

stored on a PC. A captured panel may be 
transferred from the PC back to the scope 
for setup reproduction. 
Reader Service #298 
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limiting Amplifier 
Anadigics has designed a "monolithic" limiting am-
plifier for use in synchronous optical networks 

(SONET) optical carrier (OC)-192 and synchronous 
digital hierarchy (SDH) receiver applications. Ac-

cording to the company, the ALA90000 offers high-
speed DC-10 Gb per second operation with low 

pulse width distortion, small signal gain and differ-
ential output. The unit is a three-stage, DC-coupled differential amplifier integrated circuit 

(IC), which the company says can replace a multistage discrete amplifi r solution typical-
ly used after transimpedance amplifiers in OC-192/synchronous trans( r mode (STM)-64 
receiver applications. The ALA90000 has a 25 dB signal gain, 7 mV di erential sensitivity 
and an output drive of 700 mV into 50 ohms. 
Reader Service #297 

Fiber Testing 
GN Nettest has released the CMA£3800 optical time 

domain reflectometer (OTDR). Geared to speed up the 

testing process, the unit offers remote testing, a 12-port 
optical switch to test multiple fibers and a built-in print-
er for use in the field. According to the company, the 

CMA8800 also features the attributes of a mainframe 
OTDR in a rugged, economical and field-portable pack-

age. In addition to offering a test range from 21 dB to 46 dB and deadzo as short as 2.5 
meters, this model is compatible with existing and future CMA4000 opti al modules. 
Reader Service #296 

FIBER OPTIC SPLICING TRAILER 
•ALL ALUMINUM--Lighter yet Stronger 

.6500 Watt Genset Standard 
•Designed by: Fiber Splicers 

Custom Industrial 
Cabinets &Tops 

"putting you first" 
LARGE SPLICE CASE & 
cable access door cutout 

ELSUE® ISO 9001 

CERTIFIED 

TORSION SUSPENSION 
Yields Strong off-road performance 

Recessed well for splicing machine 
Table allows for additional splicers 

Specialized Installations for: 
Aerial Lifts / Service Bodies / 

Cargo Vans and more... 

www.pelsue.com 
T. A. Pelsue Company 2500 S. Tejon St. Englewood,C0 80110 
Fax 303-934-5581 Tel. 303-936-7432 1-800-525-8460 sales@pelsue.com 

Reader Service Number 142 
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The secret to fast Internet service. 

Samsung's IntoRanger' Cable Modem 

The secret to retail success. 

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

products — the Samsung InfoRanger. Our twenty years of 

retail experience across multiple channels makes 

Samsung the ideal choice as your cable modem partner. 

Samsung — the fastest way to cable intemet access, and 

retail success. 

or did 1 

1-888-987-4357 www. samsungtelecom. corn Challenge the Limits erCre 
Reader Service Number 143 



Ultimate 
Wireless Solutions 
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WORLD LEADER IN WIRELESS 

COMMUNICATION SYSTEMS 

• Digital or Analog 

• Data, Voice & Video 

• Manufacture & Test 

• 24-Hour Technical Support 
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Wireless Systems 

260 Saulteaux Gres., Winnipeg, MB R3J 312 Canada 

Tel: +1 204 949 2400 • Fax: +1 204 949 5458 

North American Toll Free: 800 663 7902 
Email: info@amlwireless.com • www.amlwireless.com 
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Tests for High-Speed 
Tektronix has developed 
products for use with dense 

wavelength division mul - 

plexing (DWDM) and s 
chronou optical networ 

(SONET 
ital hier 

mission 

/synchronous d 

hy (SDH) tra 
ystems. 

Accor ing to the comp 
ny, the 186/D3286 bit 

error rat tester (BERT) •o-
duces high-quality waveforms for analyzing sigials with extre ly 

fast rise and fall times. The unit characterizes igh-speed digna 
telecommunications network devices such as itegrated circui 
(ICs) and high-speed optical components in addition to targeti 

DWDM and SONET/SDH transmission systems. 
The Q7606 chirp test instrument has been designed for me r-

ing chirp in high-speed DWDM and SONET/S I H systems. 
Tektronix says that the unit calculates the alp chirp value in 
approximately 45 seconds in optical communi ation signals t 
mitting 10 Gb or less. 
Reader Service #295 

Optoelectronic Devices 
Kymata's new line of optoelectronic devices for wavelength 
division multiplexing (WDM) includes arrayed waveguides, , 
optical attenuator switches and splitters. When the company 
begins commercial 

manufacturing by 
the end of this 

year, it has said it 
will use selected 
planar silica-on-
silicon as its plat-

form technology. 

Kymata's initial 
range of planar 

optoelectronic 

building blocks 
include a 16-chan-

nel multiplexer/ 
demultiplexer 

with 100 GHz channel spacing, a variable optical attenuator, 

thermo-optic switches and Y-splitters. Product samples are 
available from the company's design team, which is led by 

Richard Laming former director of the Optoelectronics 

Research Center at England's Southhampton University, . 
Reader Service #294 



Sponsored by: 

A THE 
CABLE 
CENTER 

'ommunications 
'Ièchnology 

CED 

Th 
sIc 

Sponsored By 

The National Cable Television Center and Museum 
in association with 

Communications Technology Magazine 
and 

CED Magazine 

he Cable Center seeks to enhance and 
enlarge the Technology Collection of 
The Barco Library by identifying and 

acquiring types of equipment not yet repre-
sented. Cash awards will be presented for 
the entries that most closely respond to the 
needs stated below. Winners will be 
announced at the 1999 SCTE Cable-Tec 
Expo in Orlando, Florida. 

First Prize: $500 
Second Prize: $200 
Third Prize: $100 

Guidelines for The 1999 Classic Equipment 
Competition: 

Equipment should be delivered to The 
Cable Center booth (#16I2) at the SCTE 
Cable-Tec Expo on the opening day of 
exhibits. 

Entries must include a fact sheet with 
donor's name, address, and phone number, 
plus a description of the equipment 
(including name, manufacturer, model 

number, and function) and a letter transfer-
ring ownership to The Cable Center. 

Priority in judging will be given to: 
• Unique items, headend, distribution, 
tools, test, and safety equipment 
• Especially seeking: Jerrold SX1 and 
SLE line extenders, Scientific Atlanta line 
extenders, and Ameco Pacesetter gear. 

Special Competition (Open to Vendors Only) 
Unique, historical artifacts, whether or not 
they were sold to the industry. Winning 
vendors will receive a special plaque. 

Judges 
With a combined 100 years of service to the 
cable industry: 
Chairman: David Willis, Curator and Industry 

Fellow, Technology Collection, The Barco Library 
Committee Members: 

Ron Cotton 
Austen (Shorty) Coreyell 
Roger Brown, CED 
Paul Levine, Communications Technology 

For additional information, call or write 
David Willis, 11814 East Wesley Avenue, Aurora, Colorado 80014, 

303/792-3671 



Duplex Adapters 
Featuring metal housing 
and a choice of zirconia 
or phosphor bronze 
alignment sleeves, the 
SC-ST and SC-SC 
Duplex Adapters from 
Molex Fiber Optics are 
designed for single and multimode 

applications. The adapters 
may be grounded to the 
equipment chassis to 
minimize electromagnetic 
interference (EMI). 
According to the compa-
ny, both models meet 
International 

Electrotechnical Commission stan-

dards. Designed with a metal clip for 

mount installation or two threadless 

holes for flange installations, the 
adapters offer flexible installation 

options. Both models are compatible 

with Molex's plastic SC duplex shut-

ters that are designed to minimize dust 
contamination and laser exposure. 
Reader Service #293 

Sawtre 

Cadco 

Team 199 
Engineering 
Exciting News! 

Service leader Sawtre Electronics, Inc. has joined forces with the new 
Cadco Systems, Inc. in designing the hottest new product at the Expo. 

the M9000A 
• Agile Modulator 

• 750 MHz 

• T channels 

• Passes All FCC POP Tests 

• Low Phase Noise 

• Proof Ready 

Come by Sawtre's booth 284, or Cadco's booth 1035 at the 
Cable Tec Expo '99 for your first look. Or, call Sawtre today! 

800-749-5452 

Reader Service Number 146 

Cable Strippers 
Ripley's new line of stripping tools are c t-
ed specifically to cut Times Fiber's Flexi 
Feeder cable. The TXFF is designed for 

with Times Fiber's standard and tri-shie 
cable construction. The TXFF-Q is app 
priately suited for the Flexible Feeder's 
quad-shield cable construction. With 
Ripley's two-step cable preparation, the irst 
cut prepares cable to its proper center c n-
ductor length and the second cut remo es 
the precise length of 4uter jacket to expose 
the braid. The flexibl feeder stripping tools 

are color-coded and làbeled for easy id ntifi-
cation in green and blue. 
Reader Service #292 

Cabinet System 
The MegaFrame cabinet system is geared 
to facilitate network center coordination 
by combining rack 
components, storage 
and security with full 
cable and cord man-
agement in a closed 
environment. 
Employee-owned 
Chatsworth Products 
offers the system in 
perforated metal or 
smoked plexiglass 
doors with a panel fringed by vents. 
Optional stabilizer feet that comply 
many extension requirements are a 
for the cabinet. Chatsworth Produc 
offers structured termination syste 
cable management products througi an 
international distribution network. 
Reeder Service #291 
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Coax Cables 
Belden Wire & Cable Co. has developed 

coax for central office digital signal (DS) 

interconnect and cross-connect applica-

tions that are compatible with standard 

connector offerings and reduce the need 

for 90° connectors. The cables have been 

designed to deliver low attenuation at all 

standard frequencies and be suitable for 

Cable Ties 
Because Hook and Loop cable ties from 
Panduit are designed for use in air handling 
places, they are well suited for applications 
where over-tensioning and releasability are a 
concern, reported the company. TAK-TY ties 

are UL-listed 
in accor-
dance with 
Sec. 300-22 
(c) and (d) 
of the 
National 
Electrical Code (NEC). They also comply 
with UL94V-2 flame rating guidelines for 
safety assurance. According to the company, 
TAK-TY cable ties feature hook-and-loop 
closure and will not pinch or abrade. The 
cable ties are available in a variety of sizes to 
accommodate several bundle diameters. 
Reader Service #289 

RF Connectors 
RF Industries has 
expanded its line of 
high-performance 
universal adapters 
by adding a connec-
tor kit to its 
Unidapt Series. The 
RFA-4023-01 is housed in a sturdy foam-
lined, hinged plastic case with 43 universal 
adapters. Connectors in the company's 
Unidapt line are silver-plated machined 
brass with gold-plated contacts and insula-
tion. Each adapter, when joined using the 
Universal Center Adapter, creates numerous 
combinations of coaxial interfaces. Any 
male-to-male, female-to-female or female-to-
male adapter is readily available in the kit. 
Pieces may be mixed and matched to create 
the appropriate adapter. According to the 
company, the assorted adapters included in 
the kit provide users with maximum options 
for connectorization. 
Reader Service #288 

indoor and outdoor appli-
cations. They are available 
in single coax, single coax 
with tracer, multiple coax, 
Siamese design, Siamese 
design with tracer and sin-
gle coax with double braid 
shield. According to the 
company, the cables have been tested to 
Bellcore GR-139-CORE specifications and 

feature small-diameter solid 
bare or silver plated copper 
connectors that are UL list-
ed according to National 
Electrical Code (NEC). The 
company says they have 
passed UL 1666 and 
Canadian Standards 

\,,, iation FT04 flame tests. 
Reader Service #290 

The 3M- 2I78-US Series 
Fiber Optic Splice family 
handles the worst elements 
while offering you ultimate 

• 

Scotchlok- UR2, UY2 and 
UB2A Connectors feature 
full wire range capability 
and a solvent-resistant 
construction. 

By combining the functions of 
multiple test sets in one 
lightweight. handheld unit, the 
3M- Dynatel- 965DSP 
Subscriber Loop Analyzer is 
your total maintenance test 
solution. 

3M- 4220 Series Cabinets 
feature heavy-gauge 
construction to protect against 
extreme conditions and 
unauthorized entry. 

Power & Tel is proud of our family of innovative 3M products — not only do 
they work well together, they're also the ultimate in reliability, convenience, 
and flexibility. And because they're from 3M, they're designed to ensure sig-
nal integrity while enabling you to effectively maintain the outside plant net-
work. To learn more, call Power & Tel today. 

800-238-751 4 
www.ptsupply.com 

Power 
(SI-Tel 3M Authorized Distributor 

Reader Service Number 147 
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Are you plugged in? 



wwwitahleToday.com 
Online News & Solutions for Video, Voice and Data Professionals 

From the publishers of 

CableM Daily 

International Cable 

Communications'technology 

For information, contact Tim Hermes 

at 301/340-7788 ext. 2004 
or thermes@phillips.com 

)iIII .si 



19)11E11110R 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) 326-5000; Fax (408) 326-5004 

www.3com.com 

Donna Sellers (408) 326-1728 

Supplying data, voice and video com-

munication technology, 3Com Corp. 
delivers networking solutions to 

more than 200 million customers 
worldwide. The company provides 

comprehensive, innovative informa-
tion access products and system so-

lutions for building intelligent, 

reliable and high performance local 

and wide area networks. 
Reeder Semite 011 

ADC Telecommunications 
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. 
Reader Service #34 

Alcoa Fujikura Ltd. 
P.O. Box 3127 

Spartanburg, SC 29304 

(864) 433-0333; Fax (864) 433-5560 

Code Fortune (864) 433-5409 

www.alcoafujikura.com 

AFLFibei@alcoa.com 

Alcoa Fujikura Ltd. is the market 
leader manufacturing fiber optic 

cable for the telecommunications in-

dustry, providing products for fiber 

management systems. AFL also of-

fers EF&I (engineer, furnish, install) 

services. Fujikura fusion splicers are 
also distributed. 
Reoder Sin bit 1117 

Alpha Technologies 
3767 Alpha Way 

Bellingham, WA 98226 

(360) 647-2360; Fax (360) 671-4936 
www.alpha.com 

13aily Shewchuk 

Alpha Technologies is a world leading 

manufacturer of application specific 

powering solutions for voice, video 
and data communication systems. 

Alpha's products include: UPS's, line 

conditioners, surge suppressors, bat-

teries, and accessories. 
Reeder Wyk. IN/A 

AML Wireless Systems 
260 Saultreaux Crescent 

Winnipeg, MB R3J 3T2 
(204) 949-2400; Fax (204) 949-5458 

www.amlwireless.com 
Wendy Lenton 

info@amlwireless.com 

AML Wireless Systems provide 

voice, video and data communica-

tions in digital or analogue, in mul-
tiple frequency plans and two-way 

capabilities. 
be& Simko 1144 

ANADIGICS 
35 Technology Drive 

Warren, NJ 07059 

(908) 668-5000; Fax (908) 668 5132 
www.anadigics.com 
mktg@anadigics.com 

Tim Blanke 

ANADIGICS is the leading worldwide 

supplier of GaAs ICs for the global 

communications markets. 

Reeder Sinks 1138 

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 inno-

vations in addition to some patent-

ed return products are Surface 

Acoustic Wave (SAW) negative 

traps and the new SAWDEC pas-

sive scrambling system. SAWDEC 

provides a way to secure low pene-

tration pay services at an afford-

able cost. Due to the sharpness of 

the SAW filter, the system provides 

unmatched picture quality and a 

high level of signal security. 
Reeder Service 170 

Aurora Instruments 
1777 Blue Bell Parkway W 

Blue Bell, PA 19422 

(800) 510-6318; Fax (215) 646-6318 
www.aurora-instruments.com 

Aurorasplr@aol.com 

Nellie Cabato (800) 510-6318 

We manufacture and supply a com-

plete line of fiber optic fusion splicers 

and accessories. Our splicers range 

from fully automatic, core-to-core ma-

chines to fixed V-groove. 
Reeder Service 085 

Avantron Technologies 
8596 Pix IX Blvd. 

Montreal, Quebec HIZ 4G2 
(800) 297-9726; Fax (514) 725-5637 
www.avantron.com 

info@avantron.com 

Bernie Cadieux 

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. 
Reader Service *17 

BARCO 
3240 Town Point Drive 

Kennesaw, GA 30144 

(770) 590-3600; Fax (770) 590-3610 
www.barco.com 

info.na.bcs@barco.com 

Dianne Edwards 

BARCO hardware and software im-

proves the quality and reliability of 
signal delivery BARCO CATV equip-

ment incorporates advanced capabil-
ities to remotely monitor and 

control signal distribution system-

wide, maximizing up-time and sub-

scriber satisfaction. 
Rudy Service NI 

Batteries Plu 
625 Walnut Ridge 

Hartland, WI 3029 

(414) 365-06; Fax (414) 365 

www.batteriesplus.com 

batplus@batte .esplus.corn 

Dave Kreiner 

Batteries for standby, communica 

and technology battery chargers a 

test equipmen , battery conditioni 

and testing, battery rebuilding an 

custom battery assembly. 

Reeder Serrke 176 

Blonder Tongue Laboratories 
1 Jake Brown Road 

Old Bridge, NJ 08857 

(732) 679-4000; Fax (732) 679-4 53 
www.blondertongue.com 

cpalle@blondenongue.com 

Emily Nikoo (732) 679-4000, Ex 213 

For over 40 years, Blonder Tongu 

Laboratories, Inc. has been manu c-
îl, 

turing professional quality, comm rcial 

cable television products. Produc ' in-

clude: Receptinn, Headend, Mi-

crowave, Analog & Digital 

Distribution, Fiber Optics, Interdi - 

tion, Test Equipment, Residential nd 

Specialty Equipment. 
Raeder Servitor #241 

ons 

d 

C-COR Electronics 
60 Decibel Road 

State College, PA 16801 

(814) 238-2461; (800) 233-2267 

Fax (814) 238-4065 

WWW.C-COLCOM 

Sally Thiel, Manager, Corporate Com-

munications 

C-COR offers AM fiber optics, RF am-

plifiers, network management sys ems 

and more for communication net-

works worldwide. Technical services 

include network design, field services 

such as sweep and balance, training, 

repair services and a 24-hour emer-

gency hotline. With Convergence.com, 

C-COR offers products and services to 

enable deliveryof high-speed Inter-

net/data over table. C-COR is ISO 

9001 registered. 

Reeder Sinks 064, 133 

Cable Innovations 
130 Stanley 

Lawrenceville 

(800) 952-51 
www.cablein 

un 

GA 30245 

; Fax (770) 962-6 
vations.com 
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MEGA HERTZ 
ESTABLISHED 1975 

DENVER, CO 

800-525-8386 

303-779-1749 FAX 

ST LOUIS, MO 

800-821-6800 

314-429-2401 FAX 

ATLANTA, GA 

800-962-5966 

770-594-8566FAX 

OCALA. FL 

800-922-9200 

904-351-4403 FAX 

PHOENIX, AZ 

800-883-8839 

602-857-1114 FAX 

DALLAS. TX 

800-628-0088 

"UNIQUE" 

PRODUCTS 

FOR 

THE 21st 

CENTURY! 

www.megahz.com 

MEGA HERTZ 

MEGA HERTZ HAS SUPPLIE 
CABLE TELEVISION OPERATORS 
WITH STANDBY GENERATOR 

SYSTEMS SINCE 1980 

MEGA HERTZ 
ESTABLISHED 1975 

C) ; 

www.megahzeom 

Please send me 
information 

AC Generator 

"Unique" Products For the 21st Century! 

LISO INSERTION 

CT 5,99 

siEllm i 

riquilmo DATA SYSTEMS 

111=3=111111111111, 
The LogoSTAR Stores Multiple logo images and is ideal for on-air standby slides, channel identification, 
auto display of emergency messages, copyright warnings, or display of any frequently used image. 

• Includes PC/ Windows Logo conversion 
remote control software 
• Holds 16 256x120 size logos 
• 32 Key Levels - 65k Colors 
• NTSC or PAL format 
• GPI Contact Closure or RS232 
• for Cable, Satellite or Broadcast 

"Unique" Products For the 21st Century! eT 5/99) 

information 
send me 

ESTABLISHED 1975 

WWW.MOVI/ILCOM 

411WO YOU protecung Your Investment ana 
Fiat/WM in Digital fetel'ops and Cable 
Modems From Lightning and eurjes? 
• Transparent to Analog/Digital 

Bi-Directional Transmission 

• Return Loss > 30 dB 

• Insertion Loss <.1 d 

• Frequency Hz - 1.5 GHz 

• UL Listed and Bellcore Tested 

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

MEGA HERTZ 

Please send me 
information 

Distributes 

ESTABLISHED 1975 
WW111 ~fa "Unique" Products For the 21st Century! 



Name  

Company  

Address  

City 

Phone__  

Fax 

State Zip 

Name  

Company 

Address  

City  

Phone_  

Fax 

MEGA HERTZ 
6940 South Holly, Suite 200 
Englewood, CO 80112 

State Zip 

MEGA HERTZ 
6940 South Holly, Suite 200 
Englewood, CO 80112 

Name  

Company  

Address  

City  

Phone 

Fax 

State Zip 

MEGA HERTZ 
6940 South Holly, Suite 200 
Englewood, CO 80112 

PLACE 

STAMP 

HERE 

PLACE 

STAMP 

HERE 

PLACE 

STAMP 

HERE 

Amplifiers 

Antennas (Off Air), (Satellite 

Cable 

Character Generators 

Commercial Insertion 

Connectors 

Converters/Batteries 

Distribution Passives 

Demodulators 

Emergency Alert Systems. 

Enclosures/Racks 

Fiber Products 

Generators/Inverters 

Headend Products 

LNA/LNB/Block Converter:— 

Modulators 

Molding 

Pedestals/Apartment Boxes— 

Power Supplies/UPS/Batterié_ 

Processors 

Satellite Receivers 

Stereo BTSC/FM Processor, 

Switching 

Televisions/Monitors 

Test Equipment 

Traps/Filters (Specialized) 

Video Products 

MEGA HERTZ 
DENVER 

300-525-8386 

ST. LOUIS 
800-821-6800 

ATLANTA 
900-962-5966 

OCALA, FL 
800-922-9200 

PHOENIX, AZ 
800-883-8839 

DALLAS, TX 
800-628-0088 



Nick Haralson 

Haralson@rightmove.com 

Cable Line, drop line, and power line 

surges suppressors. Including the 

CLPS-3009P1, DLPS-15D and PLS-

125. And new from Cable Innovations 

the UHB-2001 Universal House Box. 
Reader Service 0115. 116 

Cable Leakage Technologies 
1200 Executive Drive E. #136 

Richardson, TX 75081 

(972) 907-8100; Fax (972) 907-2950 

www.wavetracker.com 

Perry Havens 

phavens@wavetracker.com 

CLT inventors of automated positional 

leakage analysis test tools of software 

for the cable telecomm industry 
Realer Sankt #56 

Cable Prep 
A Ben Hughes Communication 
Products Co. 
207 Middlesex Ave./P.O. Box 373 

Chester, CT 06412 USA 

(800) 394-4046; (860) 526-4337 

Fax (860) 526-2291 

www.cableprep.com 

info@cableprep.com 

Cable Prep designs and manufactures 

a full line of hand tools for the broad-

band industry New Products include 

the GATOR for center conductor 

cleaning, it makes your final prepara-

tion a snap. Product line includes the 

Strip/Core and Jacket Strip Tools for 

all major coaxial cables; CPT coaxial 

stripping tools for drop cables 6, 59, 7 

and 11; Hex Crimp Tools and accesso-

ry items. To find out more information 

about Cable Prep products please call 

800-394-4046. Write or fax us for a 

full product line catalog All products 

available through your distributor. 
Remit Simko #112 

Cable Resources 
85 "M" Hoffman Lane 

Islandia, NY 11722 

(800) 537-9995; Fax (516) 234-4436 

Maura O'Riordan 
Cable Resources offers a new line of 

test equipment to maintain return net-

works in the cable TV environment. 

Simple and easy to implement, the 

RDU shows the big picture; ingress, 

noise and carrier levels for real-time 

analysis of 5-40 MHz return networks. 
Roder Sorke 082 

CableSery Electronics Ltd. 
1020 Lawrence Ave. W, Suite 201 

Toronto, Ontario, Canada M6A 1C8 

(800) 668-2033 

www.cableservcom 

inquiries@cableserv.com 

Ray Hladysh 

CableSery Electronics Ltd. is the 

leader in forward and reverse path up-

grade solutions. Our patent pending 5-

40 hybrid equipped drop-in reverse 

amplifiers, along with a full range of 

CATV accessories for G.I., Phillips and 

S.A. provides cable operators cost ef-

fective alternatives to costly system re-

builds. CableSery also offers a wide 

range of new and refurbished actives 

& distribution equipment. 
bet« Simko #33 

Carson Industries 
1160 Nicole Court 

Glendora, CA 91740 

(800) 735-5566; (909) 592-6272 

Fax (909) 592-7971 

cdtsales@aol.com 

C. Dean Taylor 

Manufacturer of structural foam plas-

tic products including grade level 

boxes and vaults. 
Reeler Stroke #109 

Chatsworth Products 
9541 Mason Ave. 

Chatsworth, CA 91311-5205 

(818) 882-8595; Fax (818) 718-0473 

vAvsv.chatsworth.com 

info@chatsworth.com 

Chatsworth Products, Inc. (CPI), a 

leader in organizing the rack and 

cabinet infrastructure of leading U.S. 

technology companies, makes prod-

ucts to help cable operators orga-

nize, store, and secure their digital 

headend equipment. All system solu-

tions are designed to make the lay-

out, installation, organization, and 

management of any and all types of 

equipment and associated cabling 

extremely simple. CPI's products are 

offered through an international net-

work of distributors. 

Reader Simko /63 

Cheetah Technologies 
2501 63rd Ave. E. 

Bradenton, FL 34203 

(941) 756-6000; Fax (941) 758-3800 

www.cheetahtech.com 

Gordon Greenfield (941) 756-6000 

gordon.greenfield@cheetahtech.com 

Through its internationally established 

Cheetah product line, Cheetah Tech-

nologies provides broadband status 

and performance monitoring solutions 

to world leaders in cable TV and 

telecommunications. 
beget Smite #57, 159 

Com21 
750 Tasman Drive 

Milpitas, CA 95035 

(408) 953-9100; Fax (408) 953-9299 
VAV W. com21.com 

info@com21.com 

Susie Bodine (408) 953-9735 

Com21, Inc. designs, develops, mar-

kets and sells value-added, high-speed 

communications solutions for the bn-

raodband access market. Com21's 

products include headend equipment, 

DOCSIS/MCNS and ATM-based sub-
scriber cable modems, network man-

agement software and noise 

containment technologies. 
balm Sonia 178 

CommScope 
P.O. Box 1729 

Hickory, NC 28602 

(800) 599-9265; Fax (828) 459-5099 

www.commscope.com 

Gina Foy 

Coaxial and Fiber Optic cables featur-

ing New Power Feeder, Cable-in-Con-

duit, Pill, QR, and a complete line of 

drop cables including several available 

in EZ-PAK packaging. 
Reader Service 020 

CommScope 
1729 Lenoir-Rhyne Blvd. 

Hickory NC 28601 

(800) 982-1708; Fax (828) 328-3400 

www.commscope.com 

_lode Buckner (828) 459-5117 

Commscope is a world leader in the 

production of coaxial, fiber, and twist-

ed pair cable for CATV and related 

businesses. We are an ISO 9001 regis-

tered company driven by quality. 
Reeder Secvke 0117, 120, 137 

Corning 
35 W Market St. 

Corning, NY 14831 

(800) 525-2524; Fax (607) 974-4473 

corningfiber.com 

James Bratton (607) 974-7243 

brattonjl@corning.com 

Corning Inc., is a manufacturer of sin-

gle-node, multimode, specialty optical 

fiber and fiber-optic components. 
Ruder Strike INI/A 

Cox Communications 
1400 Lake Hearn Drive, N.E. 

Atlanta, GA 30319 

(404) 843-5854; Fax (404) 843-5777 

Erin Tallis 
Reader Sink' IN/A 

Digicomm International 
7600 South Vaughn Court 

Englewood, CO 80112 

(303) 799-3444; Fax (303) 799-9366 

www.digicommintl.com 

Rob Donziger 

rob@digicommintl.com 

Distributor of excess new inventory 

for the CATV industry: Scientific At-

lanta, General Instruments, Gilbert, 

LRC, Regal, etc. 
Reader Service 094 

Ditel 
913 22nd St. Place S.E. 

Hickory, NC 28602 

(828) 328-5640; Fax (828) 324-4738 

wvvw.ditel.net 

Michael Mattei (516) 979-2994 

Ditel is dedicated to the design, de-

velopment and manufacture of pas-

sive fiber optic components and 

hardware. Ditel currently manufac-

tures a complete line of fiber optic 

splice holders, splice trays, fusion 

splice protection sleeves, indoor and 

outdoor splicing enclosures, termina-

tion closures, high-performance cable 

assemblies, the patent pending Ligh-

trax(r) Fiber Optic Raceway System 

and the patented Fibertray(r) Plenum 

Raceway System. 
Reader Service *48 

DX Communications 
A Division of Itochu Cable Services 

1143 W. Newport Center Drive 

Deerfield Beach, FL 33442 

(888) 293-5856; Fax (954) 427-9688 

www.ics-cable.com/dx_communica-

tions.htm 

Ken Mosca 

kmosca@ics-dx.com 

Manufacturer of quality headend 

equipment. Products include digital 

satellite receivers, IRDs, satellite re-

ceivers, agile modulators, stereo en-

coders, combiners, FM modulators, 

LNBs and accessories. 
bidet Strike 115 

Eagle Comtronics 
4562 Waterhouse Road 

Clay, NY 13036 

(315) 622-3402; Fax (315) 622-3800 

www.eaglefilters.com 

sales@eaglecomtronics.com 

Chet Syp 
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Eagle Comtronics is the worlds largest 

manufacturer of security traps, de-

coders tier traps and custom, OEM 

diplex filters. 
Reader Service #60 

Enghouse Systems Limited 
80 Tiverton Court, Suite 800 

Markham, ON L3R 0G4 

(905) 946-3200; (905) 946-3201 

Colleen DuHan 
Reeler Sank» 181 

FONS Corp. 
71 Lyman St. 

Nonhboro, MA 01532 

(800) FONS-995; Fax (508) 393-3657 

wwsv.fons.com 

sales@fons.com 

Trish Dawson 508-393-3657 

FONS Corp. designs and manufactures 

fiber optic connectivity devices for the 

telecom, CATV, and datacom markets. 
Products include connectors, adapters, 

patch panels, enclosures, cable assem-

blies, and splitters for single-mode and 

multimode applications. 
Reader Service #71 

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. 
Reeler 50r0k0 135 

Gould Electronics 
Fiber Optics Division 

1121 Benfield Blvd. 

Millersville, MD 21108 

(410) 987-5600; Fax (410) 987-1201 

www.gouldfo.com 

info@gouldfo.com 

Glenn Murashige 

Gould manufactures high performance, 

passive fiber optic components includ-
ing: wavelength, independent couplers 

(WICR), single and multimode split-

ters and wavelength division multi-
plexers. Modular packaging and 

connectorization options are available. 
Rai« Stinks 1130 

Harmonic 
549 Baltic Way 

Sunnyvale, CA 94089 

(800) 788-1330; (408) 542-2500 

Fax (408) 542-2511 

www.harmonicinc.com 

info@harmonicinc.com 

John Dahlquist 

Harmonic, Inc. is a worldwide suppli-

er of highly integrated fiber optic 

transmission, digital headend and ele-

ment management systems for the de-

livery of interactive services over 

broadband networks. 
Resler Simko 1115 

Hewlett-Packard Co. 
Service Test Division 

2 Robbins Road 

Westford, MA 01880 

(978) 266-3300; Fax (978) 266-3350 

www.hp.com 

Peter Harper (978) 266-3358 

peter_harpeehp.com 

Hewlett-Packard's Service Test Division 

is responsible for developing hand-

held and light portable instruments for 

testing the new broadband telephony 

services used in the local loop. 
Reader Service #107 

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. 
Reader Service #110 

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 Electronics 

Corp. has been one of the major man-

ufacturers and distributors of passives, 

connectors, amplifiers, head-end, fiber 

optic equipment and installation ac-

cessories. Our focus is on quality 

products for the international and do-
mestic markets. 

Reader Servke 018 

HSA 
4100 E. Mississippi Ave. 

Denver, CO 80222 

(303) 256-2000; Fax (303) 256-2050 

Tammy Smith 
Rider Sinks 1180 

Hukk Engineering 
3250-D Peachtree Corners Circle 

Norcross, GA 30092 

(888) 236-8948; (770) 446-6086 

Fax (770) 446-6850 

Gene Faulkner 

gene.faulkner@hukk.com 

Hukk Engineering manufactures digi-

tal test equipment for the CATV In-

dustry. This equipment gives bit error 

rates and other tests for QAM and 

QPR digital services. 
hod« Service #13 

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, CAN, load management 

distance learning/substation/distribution 

management. 
Reader Service #54 

Leto Products 
8380 Capitol Blvd. 

Raleigh, NC 27616 

(919) 713-5300; Fax (919) 713-5350 

www.exide.com 

info@exide.com 

Rick Marcotte 

Exide Electronics, a BTR company, is a 

leader in power protection, supplying 

Strategic Power Management solutions 
to a broad range of businesses and in-

stitutions 

Reader Service #PI/A 

Lem) Tool Corp. 
RR2 Box 330A 

Cogan Station, PA 17728 

(800) 233-8713; Fax (717) 494- 0860 

www.lemco-tool.com 

lemco@mail.csrlink.net 

Michael R. Miller (714) 494-0620 

Drop installation tools include: CLI 

preventing torque wrenches; hard-line 

coaxial splicing tools perform one-step 

cable preparation; Aerial construction 

tools for safe a 

deployment. 
Reader Service #I22 

productive syste 

Lindsay Electronics 
50 Mary St. W 

Lindsay, ON K V 4S7 

(705) 324-219; Fax (705) 324-54 4 

From USA (80f)) 465-7046 

www.lindsayel c.com 

sales@hq.lind4yelec.com 

David Atman 

Focused on the last mile, our re o-

lutionary new technology creates 

communication equipment to solve 

system problems before they become 

subscriber prnblems. This is 

achieved through applied ISO c n-

tinuous improvement discipline 

innovation, aind strict attention o 

details. 
Reeder Service 1159, 101 

Lode Data Corp. 
7120 E. Ham en Ave. 

Denver, CO l224 

(303) 759-01; Fax (303) 759 214 
www.lodeda.com 

Mike Spring Mikes@lodedata.c m 

Mary Garcia aryg@lodedata.co 

Lode Data C rp. produces softw re 

used for CATIVdesign and drafti g. 
Our softwar s speed, power, fie bility, 

and accurac combine to create he 
most effectiv production desig and 

drafting pro ms available. 

baby Sinks I 

Main Line equipment 
20917 Hi 

Torrance, 

(800) 444-

Fax 888-4-

www.mle.c 

mainline@Worldnetatt.net 

Mark Lipp 

Buy, sell a 

and refurb' 

electronics 

We manuf 

Court 

90501 

88; (310)-715 651 

inline (310) 715 75 

distribute, new, excess, 

hed fiber optics, a tive 

converters, and p ssives. 

ture a complete li e of 

replaceme t pads, equalizers 

plug-ins for most major man 

ers that meet or exceed origi 

tory specifications. 
Reader Service 033 

Mastec North America 

nd 

factur-

I tic-

14170 Jet pot t Loop 

Fort Myers, FL 33913 

(941) 768-5001; Fax (941) 768-0220 

ajsmastec@aol.com 

Austin Smanfelter 
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Construction, splicing, premise 

wiring, broadband technology, and 

metropolitan network construction. 
Ruder Undo /119 

MEGA HERTZ 
6940 S. Holly Circle, Suite 200 

Englewood, CO 80112 

(303) 779-1717; (800) 525-8386 

Fax (303) 779-1749 
www.megahz.com 

stevegrossman@megahz.com 

Steve Grossman 

MEGA HERTZ represents or distrib-

utes; off air or satellite antennas; char-

acter generators; commercial insertion 

products; emergency alert systems; 

fiber Tx/Rx; stand-by generators; 
headend electronics; satellite electron-
ics; stereo processors; test equipment; 

custom traps and filters 
lied. Sinke #17, 26, 38, 45, 67, 71, 74, 96, 105, 

101, 123, 127, 135 

Methode Electronics 
Met bode Fiber Optic Products Divi-

sion 

7144 W. Wilson Ave. 

Chicago, IL 60656 

(708) 867-9600; Fax (708) 867-9621 

www.methode.com 

fopinfo@methode.com 

John Kalusa 
Methode Electronics, Inc., a global 

company, manufactures interconnec-

tion products that have been used in 

products around the world. Methode 
produces components and devices that 

connect, convey, and control electrical 

signals and provide end-to-end light-

wave connectivity. 
Reeler Service #93 

Modulation Sciences 
12A World's Fair Drive 

Somerset, NJ 08873 
(732) 302-3090; Fax (732) 302-0206 

www.modsci.com 

sales@modsci.com 

Judy Mueller 
With more than 18 years experience in 

manufacturing equipment for FM and 

TV broadcast industry, we are intro-

ducing ourselves to the cable market. 

We manufacture some of the best 

quality test equipment in the field, 

such as, Stereo Generators, Stereo Ref-

erence Decoders and, our newest addi-

tion, a Precision Video Demodulator. 

Reader Unto 11113 

Molex Fiber Optics 
5224 Katrine Ave. 

Downers Grove, IL 60514 

(630) 512-8750; Fax (630) 512-8777 
Renee Mousavi 

Molex Fiber Optics, Inc. a leading 

worldwide supplier of fiber optic 

products, offers a full range of active 

and passive solutions, serving the 

CATV, Telecommunication and Data-

communication markets. 
Resist Sinks 1125 

Moore Diversified Products 
1441 Sunshine Lane 

Lexington, KY 40505 
(606) 299-6288; Fax (606) 299-6653 

www.MooreDP.com 

mooredp.com 

Gia Phelps and Bob DeMuth 
Moore diversified Products, Inc. is a 

manufacturer of metal and plastic 

products that store, organize and pro-
tect liber optic and coaxial cable in 

outside plant construction. 
Reeler Sinks t91 

Mulfilink 
580 Ternes Ave. 

Elyria, OH 44035 

(440) 366-6966; Fax (440) 366-6802 

www.multilinkinc.com/multilinkinc 

mulink@ix.netcom.com 

Steve Kaplan 

Multilink is a leading manufacturer of 

cable television supplies. Multilink 

manufactures plastic enclosures, metal 

enclosures, and splice closures as well 

as fiber optic, and telecommunications 

products. 
Rieder Smite 11160 

National Cable Television Institute 
(N(TI) 
801 W. Mineral Ave. 

Littleton, CO 80120 

(303) 797-9393; Fax (303) 797-9394 

www.ncti.com 

Yolanda Gonzales 
30 Years as a leader of independent 

broadband training with comprehen-

sive distant learning courses. Technical 

& non-technical courses available. 
Reader Service 4131 

NCS Industries 
2255-E Wyandotte Rd. 

Willow Grove, PA 19090 

(800) 523-2342; Fax (215) 657-0840 

www.ncsinf.com 

Dick Grasso 
NCS Industries distributes new, buys, 

sells, repairs, and refurbishes trunk, 

distribution, headend, test and fiber 

optic equipment from most leading 

manufacturers. 
Ruder Sankt t37 

Norscon 
301-F3 10th St. NW 

Conover, NC 28613 

(704) 464-1148; Fax (704) 4b4-7608 

norscan.com 

John Chamberlain (704) 464-1148 

jc@norscan.com 

Norscan manufacturers a full line of 

fiber optic preventative maintenance 

and monitoring equipment. 
Reeder Servla 1610 

Nortel Networks 
5405 Windward Parkway 

Alpharetta, GA 30004 

(770) 708-4000; Fax (770) 708-4434 
www.nortelnetworks.com 

Brian White, VP of Sales 

Reader Service # 
Nortel Networks delivers value to cus-
tomers around the world through Uni-

fied Networks solutions, spanning 

mission-critical telephony and Internet 

Protocol (IP)-optimized networks. 

Customers include public and private 

enterprises and institutions; Internet 

service providers; local, long-distance, 

cellular and POE communications 

companies, cable television carriers, 
and utilities. 
Reader Service ati/A 

Noyes Fiber Systems 
PO. Box 398 

Laconia, NH 03247 
(603) 528-7780; Fax (603) 528-2025 

www.noyes-fibercom 

Heather Dyke 

heathered@noyes-fiber.com 

Noyes Fiber Systems is a manufacturer 

of fiber optic test equipment. Products 

include mini-OTDR'S, light sources, 

power meters, return loss meters, in-

spection microscopes, visual fault 

identifiers, live-fiber identifiers, talk 

sets and test kits. 
Reeder Service #83 

Oldcastle Precast 
4478 Greer Circle 

Stone Mountain, GA 30083 

(770) 493-5420; Fax (770) 493-5425 

oldcastle-precast.com 

Rick Sauer (770) 493-5444 

rick.sauer@oldcastleprecast.com 

Oldcastle is a leading manufacturer of 
precast concrete products used in the 

construction of Telco, CATV, PCS, and 

other communications networks. 

Buildings, CEV's, Cabinets, Fiber Man-

holes and Pads are just a few of the 
many products provided to serve net-

work construction. 
Reeler Sinks 0129 

PCI Technologies 
20-520 Westney Road S. 

Ajax, ON LIS 6W6 

(800) 565-7488; Fax (905) 427-1964 

ww‘v.pcitech.org 

sales@pcitech.org 
Erin Kusluski (800) 565-7488, ext. 

234 
Designs/manufactures innovative 

products for the telecommunications 

industry with the best price-to-perfor-

mance ratio available. Bandpass, 
Channel Deletion, and Diplex Filters, 

Test Equipment, Traps, custom de-

signed filters, Accessories, and Split-
ting/Combining Networks. 
Reader Service 1132 

PDI-Electronics for Telecommunica-
tions 
6353 W. Rogers Circle #6 

Boca Raton, FL 33487 

(561) 998-0600; Fax (561) 998-0608 

www.pdi-eft.com 

PDI.Electronics@worldnet.att.net 
Johathan Edelman (561) 998-0600 

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. 
Reader Service 49 

Pelsue Co. 
2500 S. Tejon St. 

Englewood, CO 80110 

(303) 936-7432; Fax (303) 934-5581 

www.pelsue.com 

sales@pelsue.com 

For 36 years, Pelsue has manufac-

tured manhole ventilation and relat-

ed products for the safety of splicers, 
plus fiber optic splicing vehicles, 

and a complete line of utility tents 
and umbrellas. 
Reader Service 0142 

Philips Broadband Networks 
64 Perimeter Center E. 

Atlanta, GA 30346 

(800) 448-5171; (770) 821-2400 

Fax (770) 821-2700 

www.be.philips.com/pbn 

webreply@pbn-us.be.philips.com 

Philips Broadband Networks is a 
leading international supplier of hy-

brid fiber-coaxial (HFC) networks 

and advanced systems that enable 
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these networks to deliver the latest 
interactive services. 
Reader Service ON/A 

Pirelli Cables and Systems 
North America Communications 
Division 
700 Industrial Drive 

Lexington, SC 29072 

(803) 951-4800; Fax (803) 957-4028 
Helen Rivers 

Fiber optic products manufacturer. 

Various products. Connectivity hard-
ware, premise cables, and fiber optic 

products for CATV and CLEC use. 
Reeder Service IMO 

Power & Telephone Supply Co. 
2673 Yale Ave. 

Memphis, TN 38112 

(901) 320-3080; Fax (901) 320-3082 
www.ptsupply.com 

Mary Bowen 

Provides material distribution services 
to the communications, network, and 

CATV industries. Full-line stocking of 

cable, fiber optics, hardware tools, and 
CATV industries. 

Reeder Sinks /147 

PPC 
6176 E. Molloy Road 

East Syracuse, NY 13057-0278 

(315) 431-7200; Fax (315) 431-7201 

www.ppc-online.com 
ppc@ppc-online.com 
Gail Cawley 

PPC located in Syracuse, NY manu-
factures a full line of Hardline and 

Drop Connectors, a complete range of 

Traps/Filters, and Fiber Optic Con-

nectors for distribution and Headend 

applications. PPC's Denmark facility 

currently manufactures 50-Ohm con-
nectors and adapters for a variety of 

cables. Accepted today as a world 
leader in Connector and Trap technol-

ogy, PPC currently holds contracts 

with major telecommunications com-
panies in the United States, plus many 

throughout the world. Our customers 

include such names as MediaOne, 

Time Warner, Comcast, Cablevision, 
TCI, and Cable and Wireless. 
Reeder Service 1111/A 

Precision Valley Communications 
Corp. 
1000 River St., Suite 301 

Springfield, VT 05156 

(800) 773-9317; Fax (802) 885-9317 
www.pvc2.com 

Marsha Alldredge 

marsha@pvc2.com 

Precision Valley Communications 

Corp. is a mapping, engineering and 

design contractor celebrating 10 years 

of service to the broadband industry. 
Reader Service *N/A 

Preformed Line Products 
P.O. Box 91129 

Cleveland, OH 44101 

(440) 461-5200; Fax (440) 442-8816 
www.preforrned.com 

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. 
Reader Service *72 

Quality RF Services 
850 Parkway St. 

Jupiter, FL 33477 

(800) 327-9767; Fax (561) 744-4618 
www.qrf.com 

sales@qrf.com 

Jerry K. Thorne 

Quality RF Services manufactures RF 

amplifiers and equalizers for band-

width upgrades of CATV systems, 

laser drivers and isolation amplifiers 

for the Headend, high-quality ampli-
fiers for the MDU, hotel/motel indus-

try and the home. CATV repair service 
is our specialty. 
Reeder Service #30 

Quintech Electronics and Communi-
cations 
Airport Office Center 

Route 286 N. 

Indiana, PA 15701 

(800) 839-3658; Fax (412) 349-1412 
quintech@americantelepon.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 yet distinct industry segments. 
Reader Service 023 

Radiant Communications 
5001 Hadley Road 

PO. Box 867 

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

www.radiantcommunications.com 

Radiant3@ix.netcom.com 

Jenny Horn (908) 757-7444 

Manufacturer of fiber optic distance 

learning systems, baseband and 

broadband video/audio/data trans-

mission systems, and high quality 

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

tors and assemblies. 
Reeder Sunk@ 1133 

ROL 
7th Ave. & Freedly St. 

Conshohocken, PA 19428 
(610) 825-3750; Fax (610) 825-3530 
Reeder Strike /132 

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 

Industries. Our tools have been used 
by contractors and installers to pre-

pare all types of cables for more than 

30 years. 
Rider Service #118 

Riser-Bond Instruments 
5101 N. 57th St. 

Lincoln, NE 68507 

(800) 688-8377; Fax (402) 466-0967 
www.riserbond.com 

John Rasmus (402) 466-0933 

jrasmus@riserbond.com 

Riser-Bond Instruments is a leader in 

manufacturing TDRs with unique 

and exclusive features to quickly and 

easily locate and identify faults and 

conditions in any metallic two con-
ductor cable 
Reader Service 444 

Sadelco 
75 W. Forest Ave. 

Englewood, NJ 07631 

(800) 569-6299; International (201) 
569-3323 

Fax (201) 569-6285 
www.sadelco.com 
sadelco@aol.com 

Mr. Leslie Kaplan, V.P. 

Designs and manufacturers signal level 
meters and calibrators. 
Reeder Sinks Ii7 

Samsung Telecommunications 
America 
99 W. Tasman Drive 

San Jose, CA 9134 

(408) 544-5505: Fax (408) 544-5 2 
Lisa Quintal,' 

Reader Service 0143 

Sawtre Electronics 
4230 Rosehill, Suite L-5 
Garland, TX t043 

(972) 240-54; Fax (972) 303-0 27 
Stuart Whitaker 

Sawtre Electronics, Inc. offers c 

plete repair and preventive mai e-

nance on all types of line, heade d, 

and test equipment as well as vi co-

ciphers. Savvtre also manufactur 
surround sound compatible en-

coders, high quality agile modu 
tors, and assorted headend 

equipment. 
Reader Service *146 

Scientific-Atlanta 
P O. Box 465447 

Mail Stop: A4L2.1.616 

5030 Sugar' f Parkway 

Lawrencevill, GA 30042 

(800) 433-6222; Fax (770) 236- 788 

www.sciatl.com 

Uwe Trode 

Scientific-Atlanta is a leading 

plier of broadband communic 

systems, sat Ilite-based video 

and data co munications net 

and world de customer servi 
support. 
Ruder Sinks 

SeaChange International 
124 Acton St 

Maynard, M 01754 

(508) 897-(100; Fax (508) 897 132 
www.schanie.com 

John CouIb4wrn 

johnc@seachange.com 

SeaChange International — lea er in 

digital vide delivery systems i dud-
Mg video d livery systems incl ding 

ad insertio, NVODNOD Mo Sys-

tem, T 6r BIand Broadcast Pla to-Air 
Solutions. 4acked by World-C 

Media Clu er technology and us-
tomer servie focus. 
Reader Service 086 

p-

ions 

oice 

orks 

e and 

Sencore 
3200 Senc re Drive 

Sioux Fall4 SD 57107 

(605) 339-)100; Fax(605) 33 317 

www.senc re.com 
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sales@sencore.com 

Brad Johnson (605) 339-0100, ext.123 

Sencore will be exhibiting a full line of 

CATV and Wireless cable test instru-

ments, including: MPEG-2 Transport 

Stream Analyzers, hand-held signal 

level meters designed for QAM digital 

signals, and video performance test in-

struments. Each unit is designed for 

QAM digital signals, and video perfor-

mance test instruments. Each unit is 

designed to meet all your system's ana-

lyzing and troubleshooting needs. 
Roder Sinks/125 

Siecor Corp. 
489 Siecor Park 

Hickory, NC 28603 

(704) 327-5806 

Robie Cline 
Siecor, recognized as a telecommu-

nications technology leader, special-

izes in optical fiber cable, 

interconnect hardware, termination 
and splice equipment, test equip-

ment and training. 
Read« Sery f17 

The Siemon Co. 
76 Westbury Park Road 

Watertown, CT 06795 

(860) 274-2523; Fax (860) 945-4225 

www.siemon.com 

Katherine Karter (860) 945-4380 

The Siemon Company is a world-class 

manufacturer of telecommunications 

cabling systems. The Siemon Cabling 

Systems provides standards-based 

structured cabling for voice, data, and 

image technologies. High performance 

products for UTP, ScTP, optical fiber 

and coaxial cabling, combined with a 

global network of certified installers, 

enable The Siemon Cabling System to 

support both current and emerging 

networking applications including TP-

PMD, 100BASE-T, Gigabit Ethernet, 

and 155Mb/s and 622Mb/s ATM. ISO 

9001 and 9002 certified. 
Reeder Service 099 

Silicon Valley Communications 
3515 Monroe St. 

Santa Clara, CA 95051 

(408) 247-3800; Fax (408) 247-8689 

www.svci.com 

sales@svci.com 

Ed Feghali (408) 245-8800 

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. 

Realer Sinks 11103 

SkyConnect 
1172 Century Drive, Suite 200 

Louisville, CO 80027 

(303) 218-9100; Fax (303) 218-9112 

www.skyconnect.com 

Ron Barracks (303) 218-9100 

rbarracks@skyconnect.com 

SkyConnect meets the demands of the 

growing cable advertising industry by 

delivering the most complete digital 

advertising insertion solutions avail-

able. SkyConnect's product line is 

based on Digital Equipment Corp.'s 

64-bit Alpha+ server. 

Ruder Simko #61 

Sprint North Supply 
600 New Century Parkway 

New Century, KS 66031 

(800) 326-8754; Fax (800) 776-3972 

www.sprintnorthsupply.com 

sarah.goodman@mail.sprint.com 

Debbie Nelson (913) 791-7000 
Sprint North Supply is a leading 

provider of equipment and distribu-

tion services to the communications 

and security industries. The company 

operates 11 distribution centers na-

tionwide with inventory of more than 

38,000 products from 1,300 manufac-

turers. Sprint North Supply annual 

sales exceed $1.3 billion. 
Reader Service 0126 

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 

shoopet@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 I/ 

Stanford Telecom 
480 Java Drive 

Sunnyvale, CA 94089 

(408) 745-2685; Fax (408) 541-9030 

www.stanfordtelecom.com 

William Patton 

Bill.Patton@stelhq.com 

Stanford Telecom produces modulator 

and demodulator ASICS and assem-

blies for transmission and reception of 

return path data in HFC systems. In-

cluded is a subscriber modem modula-

tor/demodulator in HFC systems. 

Included is a subscriber modem mod-

ulator/demodulator on one chip. 
Senrke 113 

Stotpower Technologies Corp. 
7725 Lougheed Highway 

Burnaby, BC V5A 4V8 

(604) 420-1585; Fax (604) 420-1591 

www.statpowercom 

kfielding@statpower.com 

Ken Fielding (604) 420-4820, 

ext. 2126 

Manufacturer of advanced true sine 

wave and modified sine wave DC to 
AC power inverters, inverter/chargers, 

and multi-stage battery chargers. Stat-

power brings new and innovative 

power conversion products to the 

market through the use of the latest 

technologies that result in superior 

performance, efficiency, and 

size/weight parameters. 
Reader Service 0111 

Sumitomo Electric 
78 Alexander Drive 

P.O. Box 13445 

Research Triangle Park, NC 27709 

(800) 358-7378; Fax (919) 541-8265 

sumitomoelectric.com 

Fred McDuffee 
fmcduffee@sumitomoelectric 

Sumitomo Electric Lightwave, estab-

lished in 1983 at Research Triangle 

Park, NC, is a leading supplier of opti-
cal fiber cable, fusion splicers, optical 

connectors, cable assemblies, air 
blown fiber and electro-optic products 

for data transmission. 

lad« Service 046 

Superior Satellite Engineers 
1743 Middle Road 

Columbia Falls, MT 59912 

(406) 257-9590; Fax (406) 257-9599 

www.superiorsatelliteusa.com 
Reader Service 058 

Supply Performance Testers 
117-119 S. Custer Ave. 
New Holland, PA 17557-0309 

(888) 538-7890; Fax (717) 355-0978 

Stephen Skoufalos (215) 953-0480 

SPT is the broadband network power 

reliability specialist. The company 

partners with MSO's to provide cost ef-

fective maintenance solutions for 

broadband network powering. SPT 

manages the maintenance process 

from the corporate office to the last 

standby in the network, providing in-

creased network reliability and de-

creased operational costs. 
Reader Sink. /19 

Telecrafter Products 
12687 W. Cedar 

Lakewood, CO 80228 
(800) 257-2448; Fax (303) 986-1042 

mail@dropsupplies.com 

Ronnie Cox and Jim Marzano 

Supplier of drop installation products 

for CAN Dl3S, and wireless operators, 

including drop cable fastening prod-

ucts for single or dual cable, cable 

identification markers, residential en-

closures, and more. 
Ruder Sank. 05, 

TeleWire Supply 
94 Inverness Terrace E. 
Englewood, CO 80112 

(1) 88-TELEWIRE; 

Fax (303) 643-5797 

www.telewiresupply.com 

Mark Howard 

Tele Wire Supply, a division of 
ANTEC Corp., is a leading interna-

tional supplier of products needed to 

build and service a broadband com-

munications network. 

Ruder Sinks 06 

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. 

beds Sena 1143 

Terayon Communication Systems 
2952 Bunker Hill Lane 

Santa Clara, CA 95054 

(408) 727-4400; Fax (408) 727-6205 

www.terayon.com 

John Hamburger 

Terayon's S-CDMA-based cable 

modem systems deliver fast and cost-

effective two-way data services over 

any cable plant. Their advanced QoS 

capability supports both business and 

residential data services. 
Reeder Sink. /4 
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Tii Industries 
1385 Akron St. 

Copiague, NY 11726 

(516) 789-5000; Fax (516) 789-5063 

www.tii-industries.com 

C. J. Meyerhoefer (516) 789-5000, 
ext. 419 

Tit is a manufacturer of lightening and 

surge protection products for the 

CAIN telecom, data, AC, and wireless 

industries. 
Reeler Sink/ #90 

TIME Manufacturing Co. 
7601 Imperial Drive 

PO Box 20368 

Waco, TX 76702 

(254) 399-2100; Fax (254) 399-2650 

www.versalift.corn 

danas@versalift.com 

Sabine Smith (254) 420-5216 

TIME Manufacturing Company 

manufactures the complete line of 

VERSALIFT truck mounted aerial 
devices ranging from 29' to 65'. 

The VERSALIFT product line in-

cludes articulated overcenter and 
articulated non-overcenter aerial de-

vices, telescopic and telescopic/ar-

ticulated aerial devices as well as 
digger derricks. All VERSALIFT 

units have non-lube bearings at all 

pivot points, all units are prepaint-

ed prior to assembly and a blue 
torque stripe is painted on all criti-

cal fasteners 
Reader Service .29 

Toshiba 
9740 Irvine Blvd. 

Irvine, CA 92618 

(949) 583-3000; Fax (949) 583-3597 

wv.w.intemetioshiba.com 

fred.berry@tais.toshiba.com 

Fred Berry 

Toshiba offers MCNS moderns and 

MCNS gateway solutions, plant and 

market analysis, system design, instal-

lation and maintenance. Toshiba's sys-
tems are operating in 6 major markets 

actively servicing over 12,000 cable 

subscribers. 

Reek Strike 927 

Trilithic 
9202 E. 33rd St. 

(800) 344-2412; Fax (317) 895-3613 
www.trilithic.com 

Bob Jackson (317) 895-3600, ext. 152 

bjackson@trilithic.com 
Trilithic designs and manufacturers: 

Portable HFC test equipment; 

ingress monitoring systems; EAS 

compliance systems; RF and mi-
crowave components. 
Reader Service 028, 31 

Trilogy Communications 
2910 Hwy. 80 E. 

Pearl, MS 39208 

(800) 874-5649; (601) 932-4461 

Fax (601) 939-6637 

www.trilogycoax.com 
info@trilogycoax.com 

Scott Nelson (601) 932-4461 

Manufacturer of MC2, the first low-

loss, exceptionally high quality 

trunk and feeder coax, which is ideal 

for CATV hybrid fiber coaxial (HFC) 
networks. Trilogy also offers a full 

line of quality MVP drop cables. 
ISO-9001 certified. 

Ruder Strike 112 

Trojan Battery Co. 
12380 Clark St. 

Santa Fe Springs, CA 90670 

(562) 946-8381; Fax (562) 906-4033 

www.trojan-battery.com 

Chuck Pavia (562) 946-8381 

Trojan manufactures deep cycle batter-
ies for a variety of applications includ-

ing golf, floor machine, marine, RV, 

EV, aerial work platform, renewable 

energy, industrial motive power, and 

auto/truck. Trojan - the better value 

battery since 1975. 

Ruder Sinks MS 

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 complete repair fa-

cility and warehousing. Refurbished 

headend and line equipment, taps, traps, 

pin connectors and cable. 
Red« Sonic/ Al, 114 

NC Communications 
800 Airport Road 

Annville, PA 17003 

(800) 233-2147; Fax (717) 838-3432 

www.tvcinc.com 

tycinc@aol.com 

Stephanie Musto 

TVC Communications is a full-line 

distributor for all the products needed 

to build and maintain your telecom-

munications network. TVC delivers 

the future of communications today. 

Reeler Sonia/22, 47, 49, SI 

Tyton Hellermann 
7930 N. Faulkner Road 

Milwaukee, WI 53224 

(800) 822-4352; Fax (414) 355-7341 

www.tytonhellermann.com 

tyton@tytonhellermann.com 

Terry Tuttle (414) 355-1130 

A global manufacturer of a wide 

range of cable management products 

including the NEW CableTyte fiber 

splice closure line which offers effi-

cient, easy to install solutions for 

protecting fiber splices. 

Roder Serra 969 

Vector Utility 
14340 Bolsa Chica Road 

Suite-K 

Westminster, CA 92683 

(714) 897-3793; Fax (714) 897-9593 

www.vectorl.org 

vectorutility@vectorl.org 

Jon Driggers 

We do engineering and construction 

of telecommunications equipment and 

turn key build. We have also devel-

oped a transitional sleeve which pro-

tects cable from kinks, putting an end 

to data loss at the end user. 
Reader Service .16 

Videotek 
243 Shoemaker Road 

Pottstown, PA 19464 

(800) 800-5719; (610) 327-2292 

Fax (610) 327-9295 

Vic Melis 

Located in Pottstown, Pennsylvania, 

Videotek, Inc., is a leading manu-

facturer of test and measurement 

equipment, video demodulators, 

routing and production switchers, 

color correctors and processors, and 

related equipment for the profes-

sional video and television broad-

cast markets. Videotek is committed 

to Zero Defects and is ISO-9001 

certified. 

Ruder Sank/184 

Viewsonics 
6454 E. Rogers Circle 

Boca Raton, FL 33487 

(561) 998-9594; Fax (561) 998-3712 

www.viewsonics.com 

media@viewsonics.com 

Peter Chunks 

Designer & manufacturer of more 

than 200 products for the CATV & 

MMDS industries for over 23 years. 

bed« Sink* /39 

Vivid Technology 
100 Highpoun Drive 

Chalfont, PA 13914 

(215) 712-742; Fax (215) 712-74 3 

www.vividtech om 

bruceb@vivid4h.com 

Gina Renee F' (215) 712-7422, 

ext. 120 

Vivid Technol gy, a provider of 

Video on De nd Servers, allow 

cable operatoI to deliver true V D 

to subscribers with cost-effectiv 

highly-integrated, networked se ers 

using existin cable systems and set-
tops 

Reader Service #89 

Watkins-Johnson Co. 
3333 Hillview ve. 

Palo Alto, CA p4304 

(800) 951-441; Fax (650) 813-2 7 
fflvw.wj.com 

wireless.in.com 

Ann Latham (p50) 813-2256 

Watkins-John40n Company desig 

and manufact res high performa e 

RF signal con ersion components 
sub-assembli4. and systems. Mar ets 

include wirel telecommunicati na 

infrastructure CATV headend an dis-

tribution, WLN, and others req iring 

high dynamic range RF products. 
Reader Servke 879 

Wavetek Corp. 
5808 Churchman Bypass 

Indianapolis, IN 46203 

(317) 788-9351; Fax (317) 782- 7 

www.wavetel4com 

Gary Culberijon 

One of the to ten test measure nt 

companies in the world, Wavete 

Corp. designs, manufactures and mar-

kets worldwide a broad line of el c-
tronic test and measurement 

instruments 

telecommun 

nications, rai 
metrology 

leader in CA 

signal level, 

home wiring meters, sweep syst 

headend mo itoring, and bench weep 
equipment. 

Reeller Sonia 11 II, 73 

r the cable television, 

ations, wireless commu-

io, video, LAN, AT and 

rkets. As the world 

test, Wavetek of1rs 

nalysis, leakage an 

Zenith Ele 
1000 Milwa 

Glenview, I 

(847) 391-7 

www.zenith. 

onics Corp. 
kee Ave. 

60025 

49; Fax (847) 391 
0333 

Jennifer Smith 
Reel« Sink. #12 
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SCTE's 
Knowledge 
Avenue: 
Your Road to 
Successful Training 

SCTE's Knowledge Avenue tools can help 
you start an in-house training program or 
breathe new life into an existing program. 

The products: 
• REDUCE per-student training costs. 
• SUPPORT group learning and individual 
study. 
• ENCOURAGE students to apply in-class training 
in their work. 
• GIVE you the flexibility to tailor the programs to 
your operation. 

INSTALLER CERTIFICATION MANUAL LEADER GUIDE 
helps you help your staff deliver top-quality service to the subscriber, safely and efficiently. Leader 
Guides include easy to follow lesson plans, recommended visual aids and helpful suggestions for ways to 
conduct highly effective, results oriented training. This 17-module, 560-page Leader Guide parallels the 
new 3rd Edition of the Installer Certification Manual, keeping student and instructor in sync and on 

target. 
Order # TM-13 Nonmember: $475, Member: $395. 

INSTALLER CERTIFICATION MANUAL 
(3RD EDITION) 
500+ pages of illustrations, technical information, application 
scenarios, and recommended installation practices. 
Order # TM-10 Nonmember: $30, Member: $25. 

cu---1 For further information, contact SCTE at 800-542-5040, fax to 610-363-5898 or e-mail to info@scte.org. For assistance in developing 
your training programs, using materials, teaching your staff or 

ordering materials, call the SCTE Training Hotline at 828-264-8310. 



RETURN ALIGNMENT 
e5 - CA. Fe I E Ft 
GENER TOR 
PA r) F t 1 

6-Carrier Signal Generator for Return Path Tests 

• Frequencies: Specify any 6 freqs between 5-65 MHz (T-
chans are popular: 7, 13, 19, 25, 31, 37 MHz) 
Higher freqs also available: 5-860 MHz 
• Amplitude: +55 dBmV, std. (Higher outputs available) 
• Spurious: 60 dBc std. (>70 dBc available) 
• Size: (W x H x D): 7.25" x 4" x 107 8 lbs. 
• Battery: Rechargeable NiCad, >8 hours continuous use 
• Front Panel Controls: Individual carrier on/off, or all simul. 

Individual linear amplitude adjust -13 dB 
70 dB step attenuator in 10 dB steps 

TEL: 317-782-4331 • FAX: 317-786-9665 
htto://www.aoohedin com . Toll Free in USA: 800-244-2976 

APPLIED INSTRUMENTS, INC. 
Spectrum Analyzers • Return Alignment Systems 

Carrier Generators • Signal Level Meters • FtF Switches 

-we 

rndustry 
Service 
Since 
1966 

ai 
aF7  

Rocicy McKNTAIN 
JUMPER CABLES 
P.O. Bon 9707 • Helena. MT. 59604 

Custom Made 
Jumper Assemblies 

All Brands Fittings/Cable 
• F Maio 
• F Female 
• BNC 
• PL 

• RG - 5 
• RO - 56 
• RO - 11 
• Other 

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

Call for pricing and free sample. (406) 458-6563 1 

Save $1000's 
CableToole 

Broadband Network 
Engineering Software 

With prices starting at just $800, 
CableTools saves $.1000s when 

compared to similar software! 

Goldcom Inc 1-800-870-2526 • 609-346-2778 

L 

MANUFACTURER COUPON EXPIRES 12-31-99 

CONSUMER CableTools is a true 32-bd Windows 
program so it s very easy to learn and use efficiently Z; 

whether you re a Technician Designer Engineer or 

Management Built on the latest Active-X technology se 
It can be easily expanded or customized to fit any special 
need Advanced capabilities like multiple window views. 

drag-and-drop editing and built-in VBScript and JScript. 
macros make it the most product ve set of tools available 

With free updates and unlimited ree phone upport our 

success is virtually guaranteed 

Free 90-day Evaluation 
visit our web site or call to 
receive a free CD by mail 
wwW.cabletools.com 

1-S//-4L JOUIS 
ma Rim mm I 

12345 67890 
II 

ai 
iv 

o 

Factory Refurbished Equipment & Repair Services I 

Zenith Network Systems offers high quality, refurbished analog CATV products, 
repair services and parts at competitive prices. Buy direct and save! 

• Zenith offers direct purchase of refurbished decoders and headends. 

• Zenith provides refurbishing services for customer-owned Zenith products. 
Customized upgrades are available to meet your unique requirements. 

• We provide repair services for Zenith decoders, headends and cable modems. 
All units receive the latest Zenith engineering upgrades at no additional charge. 

Refurbished Equipment and Repairs: (847) 391-8767 
Parts Sales and Equipment Purchases: (847) 391-8746 

Fax: (847) 391-4644 • Website: www.zenith.com 

REMOTES 
REMOTES 
REMOT 

Ar-
411-1) 
. II • 
ao • 0. 
.• • 
1110 • it 

Sass 

• • • • 

• 0 0 • 

Now Offering 
The only REAL 

rno 

!BELL, OR TRA 
ALL TYPES 00 
ATV EQUIPME 

nologies 
Inter national, Inc. 

(215) 672-5400 
(215) 6'2-0440 f 

-mail: sales@, abletechnologies. 
www.cable technologies.com 

"—`r • 

AdVef[iS8 

COMMEliCdtIORS 
ieCh11010g0 
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BUY • SELL • MBE • REPAIR • UPGRADE • BUY • SELL 

Technical Services for all 
your broadband testing needs. No one 
offers a more complete range of 
technical services to keep your system 
up and running today and down the 
road. 

With »wee«. you have a contractor 
you can trust to launch and maintain 
your system to insure quality services 
to your subscribers. 

MAIN LINE EQUIPMENT INC. 

WE BUY, SELL, AND REFURBISH PRE-OWNED LINE 

GEAR, CONVERTERS, PASSIVES AND FIBEROPTIC EQUIPMENT 

WE STOCK NEW, ACTIVE ELECTRONICS AND PASSIVES 
SCIENTIFIC ATLANTA, TEXSCAN (T-SERIES/PATS) 

GEN. INST./JEROLD, PHILIPS/MAGNAVOX 

SEE OUR AD ON PAGE 153 

TOP DOLLAR PAID FOR YOUR OBSOLETE INVENTORY! 

E 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 

DIY • SELL • TRADE • REPAIR • UPGRADE • BUY • 

an XAX company 

INSPECT • PAINT • REPAIR • RE-GUY • LIGHTING 
ANTENNA- FEEDLINES • ANALYSIS 

ERECT • DISMANTLE- LINE SWEEPING 

HERMAN J. JOHNSON 
PRESIDENT 

MOBILE (502) 830-2584 
RES (502) 830-9246 

NATIONWIDE TOWER COMPANY 

BROADCAST • C.A.T.V. • MICROWAVE , 
CELLULAR • PCS • WIRELESS TOWERS ' 

P.O. BOX 1829 • HENDERSON, KY 42419-1829 
PHONE: (502) 869-8000 (OR (502) 830-0880) 
FAX (502) 869-8500 • nilnwt@aol.corn 

Engineered Design Consultants 
"Specializing in Turnkey CATV Engineering & Design" 

• System Walkout 

• Strand Mapping 

• System Mapping 

• System Design 

• Engineered Permits 

• As-built Drawings 

Toronto, Ontario, Canada xax@idirect.com 
Tel: 416-747-7119 Fax: 416-747-0248 

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.leascom/-moorst 

We Accept M/C or Visa 

Emergency Alert 
Systems By 

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

RF & IF 
Solutions starting under $5,000 

IdEA/ ONICS 
The Pioneers in Emergency Alert Systems 

(701) 786-3904 
Fax: (701) 786-4294 
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WE BUY SCRAP CATV CABLE 

MIDWEST 
CABLE SERVICES 

800-852-6276 
Midwest Cable Services has been in the cable 
recovery business for 15 years. Our services include 
the purchase and removal of wreckout and reel end 
cable (all types). Dumpster and trailer spotting for 

job convenience. End of job cleanups. We also 
purchase new and used or obsolete line gear. Get 
the most for your scrap, call 800-852-6276 or 
219-892-5537, fax: 219-892-5624 

15 YRS OF NATIONWIDE SERVICE 
PO Box 96 Argos, IN 46501 

FOR SALE 
1988-90 Ford Versa lift 

Bucket Trucks 
Call for more information 

(516)234-4586 

AFIBERDYNE LABS, INC. 127 Business Park Drive 
Frankfort, New York 13340 • (315) 895-8470 • Fax: (315) 895-8436 

Fiber Optic 
products &   

Intl. Distributors Wanted!!! rtrryi 
el=1 

ser`nces www.fiberdyne.com 

  D IP te a 
CATV 
SERVICES 3500 .r.J units available. 

ELIfitySipp.rr_»fiA.1 

Visit our website .1i:\E-.,.•eJ;rvir_;.:::r.;rim) to view and download a complete list. 

(800) 227-1200 or (305) 535-3033 Fax: (305) 535-2528 

E-initallz sales calvservice,s,com 
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FIBER TRUCKS & TRAILERS. INC. 
Designs for the Future 

Buy a fully equipped 1999 
fiber splicing trailer 
for under $15,000. 

1-888-544-1994 
www.fibertrallers.com 

Supporting Broadband Networks 

1,1 /co r-lci aneicl e 

Scientific 
Atlanta 

• CADCO Headend Equipment 
• 750MHz SA II's — $300.00 
• Line Gear Repair — $16.00 
• Mag 550MHz Upgrades, Reverse Ready 
• Addressable Set-top Repair — $18.50 
• S-A, C-COR and GI Compatible Plug-Ins 

**See us at the Cable-tec Expo Booth #1652* * 

11r. ,11r 

BUY SELL REPAIR RMF 
i4111•16. .411M/Mà. 

Free Pickup & Delivery Service Available 

Toll Free 877-279-9679 
Fax 864-574-0383 

sales@dbtronics.com 
http://www.dbtronics.com 

Call for your 
Complete Price List 

Accepting 

Mastercard 

and VISA 

D.A.Technologies, Inc. 

1859E BEAVER RIDGE CIRCLE 

NORCROSS, GA 30071 U.S.A. 
www.datechnologies.corn 
Email: sales@datechnologies.com 

YOUR S.A. SPECIALISTS! 

- — - 
PHONE (800) 416-0346 

(770) 416-0346 
FAX (770) 416-0446 

SELL: NEW AND REFURBISHED S.A. LINE GEAR AND ACCESSORIES. 

SERVICE: HIGH QUALITY. IMMEDIATE TURNAROUND. 

UPGRADES: CAN YOUR CURRENT INVENTORY BE UPGRADED? CALL NOW 

TO DISCUSS YOUR POTENTIAL SAVINGS 

BUY: TOP SS PAID FOR YOUR S.A. LINE GEAR! 

CALL, OR FAX US YOUR INVENTORY LIST TODAY 

NO INVENTORY LIST? - WELL DO IT FOR YOU. 

PTL Test Equipment, Inc. 
100's of Items in Stock! 

• Quality Pre-owned, Current Models 
• Guaranteed to meet OEM Specifications 
• Volumn Discounts Available 
A HP, Tektronix, Wavetek, Trilithic, Calan, Matrix, Sencore, 

Promax, Applied Instruments, etc. 

V Signal Level Meters 
✓ Video Testing 
✓ Network Analyzers 
✓ TDR's 
✓ Bench Sweeps 

✓ Spectrum Analyzers 
Leakage Detectors 

✓ Sweep Systems 
✓ Return Alignment 
✓ Fiber Optics 

E-mail: ptlte®aol.corn 

Phone: (561) 747-3647 Fax: (561) 575-4635 

BUY-SELL-LEASE-TRADE 

Call 

We have 8 warehouses of excess new 
inventory, sealed in the original boxes. 
These are the same products you'd get 
from the manufacturer — except 

,lietiper. in stock. and ready Cl) ship. 

SA Multimedia Taps 
l‘ We stock a complete line 

of taps and passives from 
600 MHz to 1 GHz. 

Gilbert 8i LRC 
., Connectors 

, large 

inventory of pin, splice and 
teed-thru connectors to fit 
any size cable. 

SA 750 MHz System 
Amplifier II 

We stock NEW amplifiers 
from 450 to 860 MHz 
at pricing usually 
less than the 
manufacturer 
direct. 

Pads 8f 
Equalizers 

We have an extensive 
inventory of all values 
of pads and equalizers 

from every manufacturer of 
distribution equipment. 

r' 

The latest equipment. 
The hest prices. In stock. 

&GI DIGICOMM INTERNATIONAL INC. 

www.digicommintLcom 
T:303-799-3444 • F:303-799-9366 

Ihgto, llllll Intcmainnial. Engla-wotx), (..)›lorak1) , 

cer 

Irrl 
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BUSINESS DIRECTORY 

For 
‘, CLASSIFIED 
ADVERTISING 

'information please 
call *if 

Nicole Bov're air 
1-800-325-0156, 

433-4'  

TECHNICAL 
SUPERVISOR 
(Installation and Service) 

Jones Communications is a leader in telecommuni-
cations, telephone. Internet and distance learning. 
We have an excellent opportunity at our Prince 
George's County, Maryland, facility for a customer-
oriented professional. You'll supervise our installers/ 
technicians and handle all departmental activities 
that contribute to customer satisfaction. Duties in-
clude hiring, training, coaching and evaluating the 
staff; maintaining a positive work environment: han-
dling quality control inspections: and complying with 
regulatory agencies/company requirements by en-
suring that all paperwork, reports, permits. etc. are 
completed on time. 

A high school diploma or equivalent and valid driver's 
license with a satisfactory driving record is required. 
Associate's degree in Electronics (or equivalent) and 
NCTI Installer Technician Certification preferred. Ap-
plicants also need 2-3 years of progressive CATV 
technical experience and 1 year of lead or senior tech 
experience with the ability to supervise a diverse 
work force. Other qualifications include knowledge of 
cable TV products/services as well as the National 
Electric Code/National Electric Safety Code, OSHA 
and related state/local codes. Effective PC, project 
management, math and written/verbal communica-
tion skills are a must. The ability to perform duties 
from high places is required. The proven leader we 
seek will act with integrity and professionalism to 
build rapport and trust with associates, customers, 
suppliers and a network of contacts. 

For confidential consideration, please mail/fax 
resume to: Jones Communications, Attn: HR 
Manager, 9315 Largo Dr. W., Largo, MD 20774; 
Fan: (301) 336-7490. All successful candidates 
will be required to pass a drug test and background 
check. To learn more about current lob opportuni• 
ties, call our Job Line: (301) 306-5800. EOE 

%aICATIo@ 

Cable Construction, Inc. 

thi& 
TWO WAY RADIOS 

LOWEST PRICES OF THE UNIVERSE!! 
Tons in Stock - Same day shipping guaranteed!! 
5P50 - P110 - GP300 350 - P1225 - P200 + GP68 
GP88 - 5M50 /120 - M120 - M1225 - GM300 

Visit us at www.ictwireless.com 

MOUN'TAIN 

CONSflUC 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 il 
enormous growth we have experienced over the past year, we continue looking for dedicated. I 
working individuals for various projects throughout the U.S. 
With offices located in: 

Orlando, FL Charlotte, NC New England Region 
(888) 877-8709 (704) 708-5124 

Experienced Supervisors. Foremen. Linepersons, Splicers and Sub-Cont 
nearest you for more information. 
W.M.C.C. offers competitive benefits and compensation. 

(800) 233-7350 

tors call the numb& 

Since 1975 Leader in the Placement of Cable Professionals 

JOBS GALORE!! 
Technical • Sales & Marketing • General Management 

IRVHolland Creek • 1424 Clear Lake Rd. • Weatherford, TX 76086 
Call 817-599-7623 • FAX 817-599-4483 • E-Mail jyoung(a staffing.net 

JIM YOUNG Sc ASSOCIATES 

Performance Built Our Company 
Specializing In Rebuilds and 

Fiber Optic Installation, 
Splicing & Sweep 

PERMANENT POSITIONS AVAILABLE! 

NATIONWIDE 

• Line Foremen • Subcontractors 
• Construction Supervisors 

Harold Bigham P.O Box 903 
800-441-0780, Fax 850-932-1755 Gulf Breeze, FL 32562 

o 

o SALES ENGINEER WANTED 

Fiberoptic manufacturer looking for technical-
ly qualified person for Sales Engineer 
Position. No sales experience necessary must 

have CATV background in a technical capacity. 

Potential to double your income! Send resume to: 
Radiant Communications Corporation 
P.O. Box 867 
South Plainfield, NJ 07080 
Attn: Sales Engineer Position 
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4tesinc 6523 N. Black Canyon Highway 
4. Suite 200 
Engineering and Phoenix, Arizona 85015 
Technical Services (602) 242-8110 

FAX (602) 242-8227 
resume@tesinc-inc.com 

CATV IMMEDIATE OPENINGS 

RF ENG's INSPECTORS 

LODE DATA/FOCUS AERIAL UG 

MOU INSTALLERS MOU 

DRAFTERS TRUCK & TOOLS TECHNICIANS 

AUTOCAD/MICROSTATION 

CAN & TELEPHONE 

HEAD END 

SWEEP FCC PROOF 

SERVICE 

An Equal Opportunity Employer 

Call Richard: 1-800-800-7886 or Fax: (602) 242-8227 

T• • • 
...the one to read 

NaCom 

Amerlink dba NaCom, a nation-
al telecommunications co., has 
openings throughout the U.S.: 

• Project Managers 
• CATV Installers 
• LAN Technicians 
• Project Coordinators 

Call our job hotline 
@ (800) 669-8765 x4775, 

or email us at 
jobapplications@alnk.com  

www.alnk.com 

Peter 

Froehlich & Co. 
executive search 

SCTE Sustaining 
Member 

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

email: plsearch@flash.net 
web: http://www.flash.net/-pfsearch 

All levels of 

Technical Positions - 

Corporate to Hourly. 

Operators and 
Manufacturers 

Call or Write. Fees Paid. 

CABLE SEARCH 
ASSOCIATES 
Professional Search & Placement 

Engineerin ) 
Management 
Technicians 
Sales 
Marketing 

Construction 
FM PAID 

Call or Write: 
Wick Kirby 
P.O. Box 2147 
Naperville, IL 60567 

630-369-2620 
630-369-0126 fax 

WANTED! Experienced, long term 
employees in CA Underground, 
MOU Crew, CLI, Survey & Design 

800-559-7282 
fax 818-993-4343 www.multicabletv.com 

110 COMMUN IC ATIoN ,, 
Due to our rapid growth, charter 
Communications is seeking qualified employ c, 
for our North Carolina operations. Charter 
Communications offers competitive salaries, 
career growth opportunities and excellent bene-
fits including medical, dental, vision and 401(K). 
Candidates must have a valid driver's license 
and pass a substance abuse test. 
• Sales & Marketing Manager (Hickory. NC) 
• Project Managers 
• Return Sweep Technicians 
• Forward Sweep Technicians 
• Service Technicians 

\\ e also have other entry level & advanced 
icchnical posisitons available. 

Charter Communications 
Attention: Ken Ross 

2414 E. Main Street, lincolnton, NC 28092 
kross@chartercom.com 

phone: (704)735-9065, fax#: (704)735-8784 

CHARTER 

THE COMPASS GROUP 
SUR \.IITS 

CATV Professionals 
We offer solutions to MSO's 

and systems. 

We provide direction for 
Opportunity seekers with 

CATV experience. 

www.thecompprp.coni 

3514 STAG ECOACH TRAIL • 11EATHEREORD, TX 76087 

PHONE: (800)795-0299 A FAX: (817)594-5734 
E-MAIL: recruill 45a1rmi1.iwt 

Technical Standards Administrator 

Position Activities: Writing, editing and formatting 

standards documents. Updating hard and electronic copies 

of standards for all engineering committees. Distributing 

documents through postal, commercial or electronic mail. 

Maintain standards related information on ftp site, web 

site and e-mail reflector. Assist in completion of specific 

tasks and coordinate standards projects contributed by 

individual authors of the standards groups. 

Duties also include standards meeting facilities coor-

dination and domestic traveling to conference sites. 

Requirements: Four-year college degree of technical 

discipline preferred. Comprehension of differential and 

integral calculus, logarithmic equation, elements of cir-

cuitry and signal distortions desired. College English 

proficiency required. 

The Society of Cable Telecommunications Engineers is 

an international organization founded in 1969 to provide 

technical training, certification and standards to the cable 

telecommunications industries. Its offices are located in 

scenic Chester County, PA. SCIE offers a competitive 

salary, comfortable work environment and excellent bene-

fits including 401K. 

Send replies to: Director of Standards, 
SCIE, 140 Philips Road, Exton, PA 19341 • 610.363.6888 ext. 228 • <twoo@scte.org> 
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Planning Ahead 
July 12-14: Wireless Communica-

tions Association '99, WCA, New Or-

leans. Call (202) 452-7823. 
July 18-21: CTAM '99: Cable and 

Telecommunications, CTAM, San 

Francisco. Call (703) 549-4200. 
July 18-22: Annual Multiplexed Tele-

phony Conference '99, San Diego 

Marriott, San Diego. Call (925) 556-
0810. 

Aug. 16-18: Great Lakes Cable Expo 
Indianapolis. Call (317) 845-8100. 

Sept. 15-19: National Association of 
Telecommunications Officers and Ad-
visors, NATOA, Atlanta. Call (703) 

506-3275. 
Oct 12-14: Atlantic Cable Show, Bal-
timore. Call (609) 848-1000. 

May 
3-6: Women in Cable and Telecommuni-

cations "Merging Cultures, Technology 

CALENDAR 

and the Consequences of Stagnation" 
conference, Hilton and Towers, San Fran-

cisco. Contact WICT at (312) 634-2330. 
4: New York State Cable Show, Lake 

George, NY. BCT/E, Installer, Telephony 

and Service Technician certification exam-
inations to be administered. Contact 

SCTE headquarters, (610) 363-6888. 
10-14: NetWorld+Interop with EXPO 

COMM '99, Las Vegas. Call (650) 372-
7068. 
12: Bluegrass SCTE Chapter technical 

seminar, Intermedia office, Lexington, Ky. 
Contact Max Henry, (502) 435-4433. 

12: North Country SCTE Chapter tech-
nical seminar, Wadena Technical Col-

lege, Wadena, Minn. Contact Dan Shea, 
(612) 572-9290. 

12: Old Dominion SCTE Chapter techni-
cal seminar, Richmond Hotel and Confer-

ence Center, Richmond, Va. Topic: 

"Services that Utilize Return Path" with 
speakers to be announced. Contact Mag-

gie Fitzgerald, (540) 248-3400. 
13: SCTE Satellite Tek-Seminar 

Program, Galaxy IR, Transponder 14, 
2:30-3:30 p.m. ET. Topic: "Transportation 

Systems." Contact Janene Martin, (610) 

363-6888, ext. 226. 

15: Penn-Ohio SCTE Chapter testing ses-
sion, Butler, Pa. BCT/E certification exam-

inations to be administered. Contact 
Michael Giobbi, (724) 283-0925. 

16-17: Canadian Cable TV Association 
Conference and CableExpo, Vancouver, 

Canada. Call (613) 232-2361. 

16: Desert SCTE Chapter technical semi-
nar, Sizzler Restaurant, Banning, Calif. 

Topic: "FCC Proofs." Contact Jack InVin, 
(909) 343-5157. 
16: South Florida SCTE Chapter techni-
cal seminar. Topic: "Distribution Systems." 

Contact Jim Goins, (954) 423-7176. 
18: Appalachian Mid-Atlantic Chapter 
testing session, TV Cable of Carlisle, ' 

Carlisle, Pa. Installer, BCT/E, Service 

Plan Now To Attend The Fixed Wireless Broadband 
Event of The Year 

POI 
NTERNAT1ONAL 

The 12th Annual 

WCA Conference 

and Exhibition 
July 12-14, 1999 

New Orleans, LA, USA 

The WCA '99 convention is the world's leading forum on fixed 
wireless broadband communications systems, services and content. 
It annually convenes more than 1500 telecommunications and 
television business leaders from across the globe, to discuss 
market strategies, emerging technologies, new applications and 
financing/regulatory options. 

With exciting news occuring almost daily in this fast moving 
industry, you need to be at WU '99 to stay current 
on all of the new developments and 
network with the industry's leaders. 
Call to register today! 

Wireless Communications 
Association International 
1140 Connecticut Avenue NW Suite 810 

Washington, DC 20036 

+1.202.452.7823 telephone 

+1.202.452.0041 fax 

convention@wcai.com 

WWW.VICALCOM 

Profiling 

MMDS, IMDS, WCS, 38-42 Gill 
Digital Multichannel Television 

IP Telephony 
High Speed Internet Access 
Wireless Local Loop 

Bandwidth-On-Demand 
Convergence of 

ixed/Mobile Services 

• 
• 
• 

Send an e-mail to CT.SUB@REPLY.NET 
A subscription form will be sent to you via e-mail. 
Fill out and e-mail back. 

Call (800) 777-5006. 
Speak to one of our customer service representatives, 
who will take all your information over the phone. 

Mall your request to: 
Communications Technology Magazint• 
1201 Seven Locks Road 
Potomac, MD 20854 
Attention: Circulation Department—New Subscriptions 

e Send a fax to (847) 291-4816. Please include a copy of the mailing label and the 
corrected address. 

Call (800) 777-5006. 
Speak to one of our customer servicc representatives, 
who will take all your information ove, the phone. 

Mall your request to: 
Communications Technology Magazine 
1201 Seven Locks Road 
Potomac, MD 20854 
Attention: Circulation Department—, ddress Correct. 

WE THANK YOU FOR YOUF INTEREST 
IN COMMUNICATIONS TE:11NOLOGY 
• AND HOPE TO CONTINUE SERVING YOU 
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Technician and Telephony certification ex-

aminations to be administered. Contact 

Loam Arthur, (717) 263-5541. 

19: Chesapeake SCTE Chapter technical 

seminar, Comfort Inn, Bowie, Md. Topic: 
"HDTV." Contact Frank Cruse, (703) 358-

2768. 
19: Great Lakes SUE Chapter technical 

seminar, Holiday Inn, Livonia, Mich. 

Topic: "Telephony over HFC." Contact 
Mary Gilliland, (810) 726-6886. 

19: Piedmont SCTE Chapter technical 

session, Hickory, N.C. Topic: "Preparing 

the Drops, Plant and Headends for Cable 

Modems, OpenCable, Telephony and 

Other Two-Way Services." Contact Mark 
Eagle, (919) 573-7083. 

19: Southern California Chapter techni-

cal session. Contact Charles Harper, (310) 
647-6645. 
19: Oklahoma Chapter technical ses-
sion, Moore/Norman Vo-Tech, Norman, 
Okla. Topics: "Data Testing and Internet 

Ready for Drops." Contact Steve John-

son, (405) 422-2346. 
20: Dakota Territory SCTE Chapter tech-

nical seminar, Sioux Falls, S.D. Topic: 

"Category VI Terminal Devices." Contact 
Tony Gauer, (605) 426-6140. 

20: Piedmont SCTE Chapter technical 

seminar, Charlotte, N.C. Contact Mark 

Eagle, (919) 573-7083. 

22: Southern California Chapter annual 
softball tournament. Contact Charles 
Harper, (310) 647-6645. 

23-26: Cabling the Workplace '99, Asso-
ciation of Cabling Professionals, Hyatt Re-

gency DFVV, East Tower, inside Dallas/Fort 
Worth Airport. Call (214) 319-6077. 

25-28: SCTE Cable-Tec Expo, Orange 

County Convention Center, Orlando, Fla. 

BCT/E, Service Technician, Telephony and 
Installer certification examinations to be 

administered. Contact SCTE Headquar-

ters, (610) 363-6888. 

June 
2: Ark-La-Tex SCTE Chapter technical 
seminar, Holiday Inn, Longview, Texas. 

Topic: "Drop Installation and Basic Safety" 
with Steve Christopher. Contact Jim 

Bostic, at (318) 213-3322. 

2-4: Washington State Cable Communi-
cations Association Summer Convention, 

WSCCA, the Inn at Semi-ah-moo, Blaine, 
Wash. Call (360) 629-0520. 

6-10: Supercomm '99, Telecommunica-

tions Industry Association, Georgia World 

Congress Center, Atlanta. Call (703) 907-

7700. 

13-16: Cable '99, the National Cable 
Television Association Convention and 
International Exposition, McCormick 

Place Convention Center, Chicago. Con-
tact the NCTA at (202) 775-3669. 
21-25: 36th Annual Design Automation 

Conference, DAC, Ernest N. Morial Con-
vention Center, New Orleans. Call (800) 

321-3573. 
22-24: International Conference on Con-
sumer Electronics, Los Angeles. Contact 

Diane Williams, (716) 392-3862. 

24: New Jersey SCTE Chapter vendor 
show. Contact Earl Bennett, (908) 665-
0133. CT 
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e SCTE 
By Scott Meek 

Cable-Tec Expo '99: The Place 
For News and Education 

e've all heard the saying, "No news is good news." In the broadband industry, we can 

not afford to ignore news—good or bad. The future of this industry depends on its 

ability to change with the times. Better yet, facing the future means setting trends for our time. 

This ability relies on keeping up with the 
news. Understanding the news helps us 
answer questions such as: "What is it that 
consumers demand?" "What's going to be 
next in technology?" "What training will 
be necessary to use that technology to 

offer new services?" Technology and edu-
cation is the key to our industry's survival. 

That's why Cable-Tec Expo '99 is the 
place to be this month. This is not just a 
trade show to market hardware. This is a 
prime arena for education. With more 
than 400 exhibitors, attendees will be able 
to contact product manufacturers, learn 
what's new, understand how to use new 
tools, address troubleshooting issues and 
look at the big picture of our industry. It's 
a great opportunity to learn how you can 
benefit your company and ultimately how 
your company can benefit its customers. 

Sold-out exhibition hall 
The good news on Expo starts with the 

announcement that the exhibit hall will be 
sold out for the eleventh consecutive year. 
The 115,000-square-foot hall will feature 
product-specific premier hardware dis-
plays and 15 total hours of exclusive ex-
hibit time. This means that attendees can 
browse the exhibits, talk one-on-one with 
vendors and receive hands-on instruction. 
The Society of Cable Telecommunica-

tions Engineers also will again provide five 
technical training centers in the exhibit 
hall. The centers will be set up classroom 
style and provide a platform for vendors to 
showcase products, demonstrate equip-
ment or offer technical presentations. 

Other news on the floor will be the ad-

dition of an SCTE membership informa-
tion booth. Attendees can stop by to 
check their membership status and receive 
information about the benefits of the 
Member-Get-A-Member program. We'll 
also be showcasing an SCTE training ser-
vices booth so you can get the news on 
training programs and services offered by 
the Society. New resources such as books, 
technical videotape programs and com-
puter-based training software will be avail-
able through an expanded SCTE 
bookstore. You will even be able to speak 
with training consultants and meet the in-
dustry's leading authors. 

Networking is key 
Let's not forget news from other compa-

nies. Expo is an ideal atmosphere for net-
working among peers. Find out what's 
happening in the design, construction, in-
stallation, repair, maintenance and opera-
tion of broadband telecommunications 
systems. Whether you're a first-time at-
tendee or an old hand, Expo is an excel-
lent forum for keeping ahead of 
developments in this changing industry. 
With all the news swarming around the 

Expo exhibition hall, I'd like to take a mo-
ment to recognize the exhibitors them-
selves. First off, I'd like to extend a 
welcome to the more than 50 new ex-
hibitors who will be showing at Expo for 
the first time. Second, I want to thank all 
the companies that exhibit at Expo, sup-
port local vendor shows, and contribute to 
the Society's ongoing mission of training, 
certification and standards. 

These exhibitors also sponsor different 

events throughout t 
sponsoring the Arri 
and Antec, CommS 
ment, Philips Broad 
Scientific-Atlanta, the sponsors for Expo 
Evening, are just a few of the exhibit/ors 
supporting hospitality events at Exp. 

Throughout the Cable-Tec Games/at 
Expo Evening, exhibitors also will s pport 
the individual games, including "Ca le 
Jeopardy," sponsored by NCTI; "Calle 
Splicing," sponsor by Gilbert Engineer-
ing and Thomas & Betts; "TDRs," son-
sored by JCA Tech ology Group and 
Riser-Bond; "OTD ," sponsored bYJCA 
Technology Group and "Meter Reading," 
sponsored by Way tek and Trilithic 

e show. Wavete 
al Night Recepti n; 
pe, General Ins ru-
and Networks and 

Check it out 
And remember 

off the exhibit fo 
tional experience 
dustry leaders at 
conference, and c 
will be presented 
ais and technical vorkshops. 
The news about the exhibit f or at 

Expo is education, excellence and/excite-
ment. Officially opening with a 3 th An-
niversary ribbon-cutting ceremony, the 
Exhibit Hall hou s will be Tuesday, May 
25 from 2 to 6 p.m.; Wednesday, May 26 
from 11 a.m. to p.m.; and Thursday, 
May 27 from 9 a m. to 1 p.m. On-site reg-
istration will be available at the e ent. 
More information can be obtaineI from 
the SCTE Web site at www.scte.org or by 
calling the Cabl -Tec Expo '99 hotline at 
(610) 363-3822 . CT 

hat there's more news 
r, too. Valuable duca-
can be gleaned fom in-
e engineering 
tting-edge infornation 
t preconference tutori-

Scott Meek is m 
for Channel! Co 
man of SCTE's 
Subcommittee. 
694-9160. 

nager of marketing services 
merdai Corp. and is chair-
le-Tec Expo '99 Exhibitors 
e can be reached at (909) 
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EVERY 

MISSTEP IS 

APPARENT 

TO YOUR 

SUBSCRIBERS. 

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. 

Visit Cheetah Technologies at booth 146 at CableTec Expo, May 25-27. 

Cheetah Technologies 
2501 63rd Avenue East, Bradenton, FL 34203 USA 
941-756-6000 • Fax 941-758-3800 • www.cheetahtech.com 
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Fiber Optic Splice Cases Designed 
with Productivity in Mind 

nee £7M S ern TM 

Fiber Optic Splice Cases 

la Easy assembly. 

• Built to last the life of your network. 

• Above ground aerial applications. 

• All components included for assembly. 

II The Starfighter family allows you to expand 
your system with minimal cost or disruption 
to existing fibers. 

• All Starfighter splice case products meet 
or exceed Bellcore testing requirements. 

Starfighter 2000-F 
72 fiber count/144 fiber ribbon count 

Starfighter 1120-F MinibuttTM 
24 fiber count/48 fiber ribbon count 

• 

eRics, 

ervice Number 160 

Starfighter 3000-F 
144 fiber count/ 288 fiber ribbon count 

Starfighter 3001 -CAK 
288 fiber count, 576 fiber ribbon count 

For more Information contact: 

Technologies Group 
Phone 1440)366 6966 FAX(' 40)366 1033 
Internet: vvww.multilinkinc corn 
E-mail: sales@multilinkinc corn 
24 Hour Voice Messaging 
Worldwide Distribution 
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