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EDITOR'S 

By Rex Porter 

Cable Tec 
Expo '97 
It Just Keeps on 

Going & Going 

A s I departed from Orlando last week, I overheard, "Well, the 

best Expo, ever, has ended and I'm sorry 

it's over." 

The SCTE Expo never ends. Yes, the 
booths are removed and we all go 
back to our work routines whether 
we sell, buy, or maintain the equip-

ment. But the experiences at this and 
former Expos change our work rou-
tines like no other show or conven-
tion. Friendships are renewed and 
new opportunities between compa-
nies are developed at this show. This 
Expo offers the launch of new ven-
tures, the sharing of new technical 

breakthroughs, awards for excellence 
in engineering, competition in "the 

cable games," and technical work-
shops define work patterns and pro-

vide technical knowledge for the 
next twelve months. 

Have you noticed what's been 
happening while we were busy in 
Orlando? Cable leaders continue 
to involve cable telecommunications 
in replacing the infrastructure for 
high-speed online access. A year 
ago, I wrote an editorial in which I 

complained about the reluctance to 
upgrade, rebuild or replace the tele-
phone infrastructure used by the In-
ternet. I discussed the role 1 believed 

Bill Gates' Teledesic Corporation and 

its system of hundreds of low-orbit-
ing satellites would play in replacing 
our present slow and problem-rid-
dled infrastructure. 

Now Comcast's Brian Roberts and 
Microsoft's Bill Gates have begun the 
first of what I believe will be many 
such agreements between Teledesic and 
cable MS0s. Every cable system has the 
ability to uplink as well as downlink 
information. We have to put that abili-
ty to work for high-speed delivery to 

complement the use of high-speed 
cable modems. And we will. 

Then, from the financial side of 
the business, I see TCI agreed to sell 

10 New York cable systems for 33% 
of Cablevision Inc. Coupled with a 

flurry of buy/sell activities between 
many of the smaller MS0s, the cable 
industry looks to be "shaking out" in 

preparation for accelerated financial 
growth during the rest of 1997. One 
investment firm reportedly purchased 
2.95 million shares of TCI in the first 

quarter of this year because, "The 

stocks are terribly cheap"—I would 
say the same about the Expo. If you 
are a telecommunications vendor, 

you cannot spend your money more 
wisely than at the Expo. Other con-

ventions may schedule their events 

during the week of Expo. But no 
show has the impact of the Expo. 
Consider it a "must event." 

So much activity. So little time. I 
can hardly wait for our next 1998 
Expo in Denver. 

Rex Porter, 
Editor 

o 
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us at 1-800-452-4844," Ext. 5197, 
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SCTE UPDATE 

By Laura K. Hamilton 

No Mickey-Mousing Around 
Welcome to "Communications Technology's" engineering collective mind at SCTE's 
coverage of the most important confab in the 

cable telecommunications engineering arena: 
the Society of Cable Telecommunications En-

gineers Cable-Tec Expo. 

What follows is just a taste of Expo '97. 
Look for the industry's most extensive wrap 
of Expo's seminars, exhibits, social events, 
etc., including photos, in our August issue. 

It didn't take a rocket scientist—or even a 
cable telecommunications engineer for 
that matter—to see what was on the cable 

Cable-Tec Expo. It was obvious: Clean up 
that return path. 

It seemed everyone was hungry for tech-
niques and products that could reduce or 
point out ingress in the upstream. Expo re-

iterated what you've read in the pages of 
this magazine many times in the past year. 
That is, the industry's moves into future ser-

vices like high-speed data delivery demand 
extensive attention to the return path. 

Although Cable-Tec Expo '97 took place 
in early June in the Land of Mickey Mouse 

(Orlando, FL), it was far from being kids' 

stuff. As a matter of fact, that's one of the 
best things about Expo. While at other 

shows equipment vendors often must 
compete for space and shout over music 
being blasted by programmers' booths, at 

Expo, it's all technical, all the time. 
This was your show 

About 4,600 attendees and 3,600 ex-
hibitor personnel converged on the Orange 
County Convention Center to take advan-
tage of SCTE's traditional commitment to a 
top-shelf Engineering Conference and 

hands-on technical workshops. This year's 
Expo also had expanded exhibit hours, re-
quested by both exhibitors and attendees 
after last year's event. 

Engineering Conference 
SCTE President Bill Riker kicked off the 

Annual Engineering Conference pointing 

out many of the positive moves MSOs have 

made in not only serving Mr. and Mrs. 
Subscriber better, but changing any linger-
ing negative perceptions they may have. 

Riker highlighted SCTE's involvement 

in "The Future is on Cable" effort, the 
"On-Time Customer Service Guarantee," 
and how they can help please your ulti-

mate bosses—who are, of course, Mr. 
and Mrs. Sub. 
The conference then moved toward the 

digital realm 
If you're getting into digital technology, 

you must pre-plan and pre-engineer virtu-
ally every move now, or you could well be 

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

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

on this particular planet! 

IWIC&I u, &CI IrI MUNI& id» 

Direct merchants to the telecommunications industry 

800-257-2448 or FAX 303-986-1042 
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Test Report of a Leading Typical PDI-60M Test Report 

Brand Cost: $1500 Cost: Around Half 

No Hype 
No Gimmicks 

No Unnecessary 
Bells and Whistles 

Just Pure Performance 

We invite you to compare 

Reader Service Number 112 

,0000e .4.0 ,,,,, nent Sat 

Channel 0 5,e...foul, 

0,02.1.* 601n *100 
0.110 • 2 I... • 20 

fOroao 403n Ca , 

.3. 
102.• 
101.6 

1001.13 

.11.• 
93.! 

91.0 

021.• 

07.0 

05.0. 

20.0 

09.1. •90 12.2,02 

Ufa e0,2 

c....nr..100 • 

93.1 a 
4.5 n sec 

0.0 10 20 0 II.0 4.0 0.0 GOA 

INcrefe0000 
110. • SS.* hecta.£0 011 

Inina MX *fluor, 
Sloe cla. 40.00 Val 1041 uS ,..20 • Sawree free. selected. 1 0 

Agile Modulators 
Fixed Modulators 
T Channel Modulators 
Agile Demodulators 

Omen., 11   *fault 010..96 1,10.. 

=t"; W. Nte.> C.14.14 

*sn • 4.0 

.0,1.• 02 -3 32 

.000110, U.aeo leon.revant Vet. 

Crannal I Suttee 0.1.1,t I 4** 11.1.0e 

012,, • 

100.1 

1E0 10.• 00.0 00.e 40.0 0 0 

.1. • 11.0a 21.• Of. 
525 I.. 0,002 No f.lter.na Sy, • Saar. 
Slow [le. ta 11.110 V al 6.43 uf 20aret eelect.: '1 0 

PDI is proud to offer you the following FCC ready units: 

Agile Processors 

1 GHz Combiners 
Channel Elimination Filters 
Crated and Assembled Headends 

Passive Devices Inc. 6353 West Rogers Circle Bay #6 Boca Raton, Fl 33487 
1-800-242-1606 (561)998-0600 Fax: (561)998-0608 

http://www.pdi-eft.com 
telecommunications 



sorry later. So went the underlying senti-
ment at the "Preparing for Digital Deploy-
ment" section of the conference. 

Moderator Jim Ludington of INT2 point-
ed out that the technical arena is moving 
from being "hardware-centric" to "software-
centric." That paradigm shift, which in-

cludes network management software 
systems, is changing the very way engineers 

collect, store and ultimately use technical 
data coming in from their systems. If you're 

not organizing that data in a smart way, 

you're losing a valuable tool for getting a 
digital system up and keeping it up. 
As for the ever-present spectre of noise 

in the system, Ludington emphasized the 

noise battle should be "a day-to-day proce-
dure, not a nightmare project." 

to protect your fiber optic outside plant from environmental damage 

And this is the other way. 

Don't wait for a major outage to occur. Depend on Norscan 
to warn you in advance of fiber cable problems. 

norscan 
For more inkirtnation, write or call Norman at 

Tenacon Place, Winnipeg, 8113 Canada -R2J 483 : TEL (204)233-9138 : FAX (24 
NW, Conotglitt (704) 4647608 

Reader Service Number 157 

ANTEC's Keith Kraeger took the podium 
next and offered digital "pre-engineering" 
tips including the issues of grounding, 
racking, powering and heat dissipation. In-

terfacing new digital equipment with your 
existing equipment is key, he emphasized. 
Some "best-case scenario what-iffing" 

came from Todd Ortberg of ADC Telecom-

munications. "Keep in mind that there are 
killer applications that are yet to emerge," 

he said. Check out his paper in the Expo '97 
proceedings manual for a digital data de-

mand "explosion" scenario. 

"The one true enemy is wild, unexpect-
ed growth," said Van Macatee of TCI 
Communications Inc. What if your digital 

customer base, whether it be for video, 
data or possibly telephony, doubled in a 
month? Would you be ready? 

Macatee said mind-boggling growth in 
customer demand for services over digital 
networks is a very real possibility and said 

a "reactive to proactive" network manage-
ment shift was necessary for cable systems 
serious about digital. 

Yvette Gordon of Time Warner shared 
some real-world engineering experience 

she's gained as director of interactive tech-
nologies at the company's Full Service Net-
work. Her bottom line? "Pay attention to 
system integration. It's the most important 
piece and it's the most overlooked piece." 
The conference then shifted to focus to 

timing cable modem technology with 
product strategy. 

In the second engineering session, 
"Cable Modem Technology and Product 
Strategy," Mark Coblitz of Comcast Cable 

Communications presented a paper titled, 
"New Product Models." Growth and new 
products should leverage skills, assets and 

relationships, Coblitz said. Infrastructure 
required to deliver new products involves 

an assessment of available technology, 
skill sets and capital. 

Jamie Howard of @Home Network 

talked about the "chicken and egg dilem-
ma": Which comes first, cable modem 
technology or the product strategy? Service 
providers need to develop a product plan 
that takes advantage of broadband opportu-
nity and consumer demand, he said. 

US West's Doug Jones compared three 
media access control (MAC) protocols for 

cable modems: random access, polling 
and reservation. 

A MAC protocol controls access to the 
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Stay Ahead In The Technology Race With 

The Wavetek MIS 5100 Field OTDR 

If your network design requires more fiber rings, 
higher density patch panels, digital transport or 
SONET capability, you need more performance 
from your field OTDR. To keep pace with your 
network's demands, the Wavetek MTS 5100 
offers comprehensive field testing in a modular, 
low cost platform. 

Affordable Field Modularity... The open architecture 
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return path of a cable TV network where 
multiple cable modems transmit on a sin-

gle frequency channel. The MAC protocol 
controls how bandwidth is used among 
modems sharing the carrier, directly af-
fecting data throughput for users. 

Michelle Kuska of TO, on behalf of 
MCNS, explained the Data Over Cable In-
terface Specification (DOCS1S). The DOC-

SIS working group is comprised of MCNS 
partners Comcast Cable, Cox Communi-

cations, TCI and Time Warner Cable; with 

Continental, Rogers and CableLabs. 

Workshops 
A quick glance down the list of this year's 

Expo workshops was like taking a peak 

into the future of cable telecommunications 
engineering. Some of the 10 workshops of-
fered included: Assuring Data-Ready Cable 
Plants; Digital System Deployment and 

Measurements; Making Two-Way Work; 
Managing Your HFC Upgrade; and Return 
Path Problems and Their Solutions. 
More details on those as well as all the 

other workshops can be found in next 
month's CT. 

Awards Luncheon 
With so many of SCTE's membership 

together in one place, Expo is a great 

place for the Society to honor its best and 
brightest. 

Here's a rundown of a few of the 

TaplocksT:" and All the Lemco Tools 
You Could Ever Need. 

www.budcocable.com 
FREE! Call for Your New 1997 BUDCO Catalog. 

Reader Service Number 14 

accolades presented at the Society's An-
nual Awards Luncheon: 

• David Devereaux-Weber of the Universi-
ty of Wisconsin won the coveted SCTE 

Member of the Year Award. 

• A Special Recognition Award went to 

Wendell Bailey for his part in facilitating 
"the most cooperative period" in the 

history of the SCTE and the National 
Cable Television Association. 
• John Vartanian, immediate past chair-
man, presented the 1997 Chairman's 

Award to MediaOne (the company 
formed by the merger of US West and 
Continental Cablevision). 

• The gavel was passed to new SCTE 
Chairman Steve Johnson. 
• Communications Technology magazine's 
Senior Publisher Paul Levine presented 
CableLabs and the SCTE with the Ser-
vice in Technology Award. 

• The winner of the Milton Jerrold Schapp 
Memorial Scholarship Fund was Erin 

Sandifer, who will receive $5,000 a year 
for four years. 
• The SCTE's Field Operations Award was 

Guaranteed The Best! 
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won by Joseph Lanza for his volt meter 

design. 
• New senior members were Jack Terry, 

Ray Fournier, Keith Hayes, Ray Rendoff, 
Victor Gates and Paul Gemme. 
• Fellow members, nominated by the So-

ciety's executive committee, were Robert 

Dickinson, Wendell Bailey and Walt Ci-
ciora. 
• William E Karnes and James Farmer were 
inducted into the SCTE Hall of Fame. 

Social events 
Of course, Expo is a great place to hob-

nob with your fellow engineering indus-

try-mates and the show offered plenty of 
social events in the evenings. They includ-
ed: the Welcome Reception and Cable-Tec 
Games, Expo Evening at the Rainforest 
Cafe, the Closing Night Reception, the 

SCTE-List Reception, and the Amateur 
Radio Operators' Reception. Coverage of 

all the fun is in next month's issue. ( T 

Laura Hamilton is senior editor of "Commu-
nications Technology." 

New SCTE Board Seated at Expo 

The Society's new board of directors 

took their seats at Cable-Tec Expo. Taking 

the open spots were: 
• At-Large Directors: Andy Scott of NCTA, 
and Wendell Woody of Sprint (re-elected 
incumbent), representing the entire 
United States. 
• Regional Directors: Region 1 Director 

Ralph Patterson of Patterson Communica-
tions, representing California, Hawaii and 

Nevada; Region 2 Director Steve Johnson 
of Time Warner (re-elected incumbent), 

representing Arizona, Colorado, New Mex-
ico, Utah and Wyoming; Region 6 Director 
Robert Schaeffer of Technology Planners 

(re-elected incumbent), representing Min-
nesota, North Dakota, South Dakota and 
Wisconsin; Region 9 Director Hugh Mc-
Carley of Cox (re-elected incumbent), rep-
resenting Florida, Georgia, South Carolina 

and the Caribbean; and Region 11 Direc-
tor Dennis Quùiter of Time Warner (re-

elected incumbent), representing Delaware, 

Maryland, New Jersey and Pennsylvania. 
They joined the following members cur-

rently serving 1996-1998 terms At-Large Di-
rector Ron Hranac of Coaxial International 
(entire U.S.); Region 3 Director Norrie Bush 

of TCI of Southern Washington (Alaska, 
Idaho, Montana, Oregon and Washington); 
Region 4 Director MJ. Jackson of Gilbert 
(Oklahoma and Texas); Region 5 Director 
Larry Stiffehnan of CommScope (Illinois, 
Iowa, Kansas, Missouri and Nebraska); Re-

gion 7 Director Jim Kuhns of Comcast (Indi-
ana, Michigan and Ohio); Region 8 Director 
Steve Christopher of Thomas and 

Betts/Augat (Alabama, Arkansas, Louisiana, 
Mississippi and Tennessee); Region 10 Direc-
tor Maggie Fitzgerald of DAVI Communica-

tions (Kentuck)ç North Carolina, Virginia, 
West Virginia and District of Columbia); and 

Region 12 Director John Vartanian of View-
er's Choice (Connecticut, Maine, Massachu-
setts, New Hampshire, New York, Rhode 

Island and Vermont). 
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INTERVIEW WITH A 
By Rex Porter 

LEADER 

TCI's Tom Elliot: 
Creating Cable Waves 

T homas Elliot is senior vice president, technical projects for TCI. Following his graduation 

from Colorado Technical Institute in 1962, Elliot joined the weapons test engineering de-

partment of EG&G doing high-speed nuclear instrumentation, timing and firing. In 1964, he went 

to work for Bob and Betsy Magness as a microwave engineer. He was chief engineer of Western 

Microwave from 1966 to 1969, when he relocated to Denver as general manager where he was 

responsible for all phases of TCI's microwave operations in eight states. 

In 1980, Elliot moved to T(I's CAN division as director of research and development to investigate 

the feasibility and reality of two-way interactive services. There he discovered the dominant problems 

with two-way were largely the same problems that were costing the industry time and money in the 

cable broadcast distribution of entertainment and worked with the vendors to develop a wide range of 

standards that address operational problems, including cable, power supply and converter specs. 

He has been involved in building the first non-Bell network IV microwave distribution in the United 

States; the first commercial transportable video uplink in the world; the engineering, installation and op-

erations of the first commercial fiber link for the U.S. Air Force at NORAD; worldwide consulting on mi-

crowave voice, data and video systems, and the building of TCI's National Addressable Center. From 

1989 to 1991, Elliot served as vice president of science and technology for CableLabs, on loan from TCI. 

A frequent speaker on both microwave and 
cable TV, Elliot has also published 

numerous papers on these subjects. Fie is a 
past chairman of the board and at-large di-

rector of the Society of Cable Telecommu-

nications Engineers, founder of the SCTE 

Interface Practices Committee, 

and serves on the NCTA Engineering 
Committee and the Education and Train-

ing Committee for the NCTA Cable Center 

and Museum. In addition, Elliot is chair-

man of the CableLabs TAC Operations 

Subcommittee, the holder of a patent on 

F-fittings and was honored with the NCTA 

Vanguard Award for Science and Technolo-

gy. CT Editor Rex Porter spoke with Elliot 

about his drive to implement industry 

standards and TCI's evolution as a major 

multi-media communications supplier. 

Communications Technology: One of 

TCI's latest moves has been to appoint you 

as senior vice president, technical projects. 

Knowing of your vast experience with the 
activities of CableLabs, SCTE, and NCTA 

engineering in the past, we at CT applaud 

Thomas Elliot 

that move. Care to comment on how you 
will be coordinating TCI's activities with 

those groups and others? 

Elliot: The cable industry is well served 

by the three entities you mentioned. Ca-

bleLabs is a membership organization 

whose charter is to innovate, develop and 
disseminate technology on behalf of the 

cable operators. The NCTA engineering 

committee is a forum for the industry to 

exchange ideas and to support NCTA's 

lobbying efforts. The SCTE is a due 
process engineering society that focuses 

on training, certification and standards. 

Working together with these organiza-

tions, we can do our best to positively im-

pact the issues we all face in today's 

rapidly changing world. There is so much 
to do and so many opportunities, that our 

biggest challenge is establishing priorities; 

in other words, figuring out what we are 
not going to spend time and resources on. 

CT: Although many of our readers may nor 

be aware of it, I know that you personally led 

the efforts toward industry specifications and 

standards, even before the advent of "full-ser-

vice networks." I believe we have success with 

specifications and standards, today, primarily 

because of your efforts as chairman of the 

original SCTE Interface Practices Committee. 

Looking back, how much impact do you feel 
that committee had with getting the manufac-

turers and suppliers w realize we needed 
standardization in equipment? )1.-
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Elliot: It was a great way to start. No one 

could argue the point. We were buying 
enough drop cable to replace every drop 
every other year. We were spending 3 to 8 
cents on F-fittings and yet spending 50 

cents per fitting per year maintaining them. 
There were no common sizes of either drop 

or aluminum cable, each manufacturer 
built to a different spec with different toler-
ances. While any standards effort generates 
some controversy, I thought working on in-

terfaces and the components involved was 
a good way to get the industry engaged and 
supportive. Also, I felt we could show 
progress relatively quick, which is also 
quite important. These standards are some-
thing we all can be proud of, and have 

helped the cable business immensely. 

CT: You served as chairman of the SCTE 
board of directors when our industry first 
began to embrace data transmission, digital 
TV and telephony. How do you think we 
could do a better job of making the system 
owners and operators understand the impor-
tance of digital TV, telephony and data 

transmission training programs available 
from the SCTE and CableLabs? There has to 

be a better way to get technician and engi-
neer attendance at the SCTE Cable-Tec 

Expo, the Emerging Technology Seminar and 
membership in CableLabs. 
Elliot: The SCTE has matured and risen to 
the challenges and opportunities that are 
within its scope. I am proud of the part I 
played in helping the SCTE success story 
to continue. However, for years now, one of 
the SCTE's biggest problems has been mar-
keting our services and programs. Market-
ing remains a major challenge. There is no 

question that we should use the advent of 
digital and these new services for a major 

marketing push. We are engineers. Conse-
quently we are not good at this. We need 

help from people and companies that are 
experts in the marketing field. We have a 

great story and offerings. We should be 
able to sell ourselves. Maybe we don't toot 

our own horn enough, or at least don't toot 
it in the right places. 

CT: journalists outside the industry, and some 
within, have enjoyed portraying TCI in an un-

fair manner As the industryt technical journal, 

we understand how hard it is to keep abreast of 

technology that changes daily and to have to 
introduce that technology immediately to the 

largest customer base in the world. We know 
your company has evolved from a basic enter-
tainment cable TV company into a multi-
media communications supplier What will be 
the impact of your new digital IV services? 
Elliot: We have had a doubling rate of 

about nine years virtually since this busi-
ness got started. In other words, we have 
doubled the number of services we offer 
the customers every eight to nine years, be-

ginning back in 1950 with three channels 

and, today, approaching 100 channels in 
some markets. I expect this trend to con-

"We need a new 
horse to support 

this process, and that 
horse is digital 
compression." 

tinue. Clearly, we can not continue to dou-
ble our bandwidth at the historic rate. We 
need a new horse to support this process, 
and that horse is digital compression. 
Cable got started as a "re-broadcast" ser-

vice, moving or re-broadcasting the major 
markets into rural America. Using satel-
lites, we evolved into a multichannel "add 

choice" business with movies, sports, new, 
etc., available any time, 24 hours a day. 
We have changed the way the world 

perceives TV. Until recently, TV has been a 
social instrument controlled by the gov-
ernment virtually everywhere except 
North America. It is a very different expe-
rience to watch 30 to 80 channels of "add 

choice" TV vs. two or three channels of 
either network or government TV Now, 

with digital compression, we are evolving 
to what I call "personal TV," where each 

member of the household will be able to 
watch what they want, when they want it. 

CT: When your new appointment was an-

nounced, TCI also announced the appoint-
ment of Tony Werner as senior vice president, 
engineering and technical operations. I know 

how highly you regard Tony's abilities as an 
engineer How will Tony interface with your 
department? 

Elliot: Tony is an extremely capable guy 

as well as just being a good human being. 
We will work closely together on policy 

and strategic issues. His broad array of in-
terests and knowledge will be of signifi-

cant value to me in my new role. I also 
expect to take "acting" assignments in his 

shop where I can help and it's appropriate. 

CT: What advice would you give to techni-
cians and engineers, especially those coming 
into our industry from other industries? 
Elliot: The same advice I give everyone. 

Get involved. Think. Ask "Why?" Hold 
yourself accountable for driving value in 
the customer's eyes. Challenge yourself 

and the system to do what's right. This is 
an industry with great challenges and 
therefore great opportunities. 

CT: And finally, as we move into becoming 

"full-service networks" and further away 
from traditional entertainment suppliers, 

what new products and services do you see 
lurking just over the horizon for cable 
telecommunications? 
Elliot: That's tough. Honestly, no one pre-
dicted the World Wide Web. No one. How-

ever, some things are predictable. The 
communications environment in the home 

is going to get more complicated. Home-
owners are going to become willing to hire 
someone as their "integrator." I think we are 
well positioned to add value by performing 
the integration function. Consumers are in-
tuitively beginning to understand this bold 
new world where they are in charge. The 
old days of the king, the tribal leader, or the 
government being in charge and developing 

technology (primarily for military purpos-
es), to keep themselves in charge, are dead. 

As an example, we now see technology 

developed for the game market trickling up 
to the military. Over time, this change in 
the human experience will have profound 
effects on society. However, the demands 
this evolving process places on communi-
cations, and the way people will demand 
individual choice in everything they do, 

will be good for us. With our entrepreneur-
ial architecture the future is ours. Let's be 
sure we capture the opportunities we have 
worked so hard to gain. ( T 

Rex Porter is editor of "Communications 

Technology." He can be reached in Mesa, AZ 
at (602) 807-8299 or via e-mail at 
tvrex@earthlink.net. 
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RETURN 

By Alex Zavistovich 

Telecommunications Is Hard 

A t the SCTE Cable-Tec Expo '97, a couple of distinct themes emerged. The first could be 
expressed in one word: Return. The second was a little trickier to put into words, but— 

from my perspective, at least—the two themes are linked. 

Return is self-explanatory Too few cable en-
gineering professionals have an intimate un-

derstanding of the return path, which was 
evident from the technical sessions and 

workshops at the Expo dedicated to the 
topic. Without this understanding, though, 

your chances of successfully launching 

telecommunications services are pretty slim. 
As for the second theme, it was alluded 

to by US West's Doug Jones, in the second 
engineering session of the conference. He 

was talking about cable modem transfer 
protocols, but it cuts to the heart of the 
matter for calle engineering in general. 

Jones' pearl of wisdom was succinct: "A 

couple years ago, we voted to change the 
'T' in SCTE from 'Television' to 'Telecom-

munications'. Now it's payback time." 
You don't have to dig too deep to get 

the concept here. Basically, it means that 
telecommunications engineering is hard. 
It's hard, and it demands commitment. 

I'm not being sarcastic, either. Just sit in 
on a discussion of protocol layers for 
cable modems, and you'll know what I 
mean. MAC layer, PHY layer; it can make 

your head spin. Telephony and network-
ing are just as confusing. With the alpha-

bet soup of SONET, ATM, ADSL, and 
OS-1 sloshing in your noggin, it can be 
hard to know where to start when you're 
planning your network. 

In fact, even planning itself can be a 

challenge for some old-school cable engi-
neers making the transition to bidirection-
al cable networking. Remember, when 
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many engineers started in the industry, 
they could fly by the seat of their pants, 
inventing ways of doing things as they 
went. There weren't too many problems 
that couldn't be patched with a MacGyver-
style jerry-rigged combo of a bent paper 
clip, a penny and a wad of chewing gum. 

Unfortunately, true telecommunications 
systems aren't quite so accommodating. 
Planning becomes critical, not only in the 
headend/central office but all the way down 
the line. For example, say you want to de-
liver all the nifty services that digital broad-

"It's not for nothing 
that the society's 
motto is 'Training, 

Certification 
and Standards.' " 

band technology can offer. Are you even 
sure the equipment you need will physically 
fit into your facility? And what about return 
amplifiers at the street node level? You can't 
just cram it all on the pole and hope for the 
best, after all. There are zoning ordinances 
in most communities that restrict that kind 
of clustering on utility poles. 

That's why now more than ever it's im-
portant to get everything you can from 
your SCTE membership. It's not for noth-
ing that the society's motto is "Training, 
Certification and Standards." The SCTE is 
keeping up with the changing face of cable 
engineering, developing new levels of cer-
tification specifically for the demanding 
rigors of telecommunications. It's out 
there; it's up to you to take the next step. 

At a minimum, get your BCT/E certifi-
cation. Read Digi-Points in Interval. When 
the telecommunications certifications are 
finalized, add them to your training plans. 
Sure, telecommunications is hard, but 
you're lucky enough to have great 
resources at your disposal, courtesy of the 
SCTE. It may be complicated, but you're 
up to the challenge. Good luck. ( T 

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

EAS On Hold 
Hot news at last month's Cable-Tec Expo was the FCC's 
extension of the deadline for implementation of the 
Emergency Alert System (EAS) by cable operators. The 
question is, who couldn't see that coming? 

Cable operators with more than 10,000 subs 
were supposed to have converted to the EAS by 
July 1. By June, however, the FCC still had not pre-
pared a second report and order on the matter, and 

operators were in no hurry to adopt the alert tech-
nology with the Commission still riding the fence. 
Even so, the FCC was unwilling-right up to the 
eleventh hour-to grant an extension. 

At press time, FCC staff would give no time limit 
for the extension, even though operators will likely 
not do much to ready their systems for EAS until word 
comes down. Watch Crfor more information as it be-
comes available. 
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*Applicants from outside the U.S. include an additional $20 for mailing expenses. 

Make checks payable to SCTE, or include MasterCard or Visa information below. Please make payments in 
U.S. funds, drawn on a U.S. bank. SCTE is a 501 (c) (6) non-profit professional membership organization. 
Your dues may be tax deductible. Consult your local IRS office or tax advisor. Additional member material 
will be mailed within 30 days. Dues are billed annually. 
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listed under the company name and has one contact person who is afforded all benefits of an individual 
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Type of Card: El MasterCard El Visa 

Exp. Date:  Signature:   

Sponsoring Chapter or Meeting Group:  
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Send Completed Application to: SCTE, 140 Philips Road, 

STATE: ZIP:   

Exton, PA 19341-1318 or Fax to: (610) 363-5898 

Complimentary Subscription Application 

YES I want to receive/continue to receive a FREE subscription to El N 0 
Communications Technology, SCTE's Official Trade Journal. 

Signature 
(Signature and 

B. Please check the category that 
best describes your firm's pri-
mary business (check only one): 

Cable TV Systems Operations 
combined 

03.0 Independent Cable TV 
Systems 

04.0 MSO (two or more 
Cable TV Systems) 

05.0 Cable TV Contractors 
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Manufacturers 

12.0 Cable TV Investors 
13.0 Financial Institutions, Brokers 

& Consultants 
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15.0 Program Producers, 

Distributors and Syndicators 
16.0 Advertising Agencies 
17.0 Educational TV Stations, 

Schools and Libraries 
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C. Please check the category that 
best describes your job title: 
(check only one) 

19.0 Corporate Management 
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21.0 Programming 

Technical/Engineering 
22.0 Vice President 
23.0 Director 
24.0 Manager 
25.0 Engineer 
26.0 Technician 
27.0 Installer 

28.0 Sales 
29.0 Marketing 
30.0 Other (please specify) 

D. Which one of the following best 
describes your involvement in 
the decision to purchase a 
product/service? (check only one) 

31.0 Recommend 
32.0 Specify 
33.0 Evaluate 
34.0 Approve 
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• HR AN A C'S 

By Ron Hranac 

Subscriber Drop Wiring 
For Interactive Services 

G ot your attention with that title, eh? If you're planning to introduce some sort of two-

way service in your system, then the following information will be helpful. Unfortunate-

ly, there will be little that you haven't heard before, because there really is no magic to having 

good quality drops. 

Why do I spend so much time harping 
about drops, you ask? One of the impor-
tant things to understand about two-way 
cable TV systems is that up to 95% of the 
problems occur in the subscriber drops: 
about 25% between the tap and the ground 
block, and the remaining 70% from the 
ground block to the in-home devices. 

Some useful terms 
Here are a few definitions that apply in 

the two-way world. Yeah, I know, some of 
these are pretty basic, but bear with me. 
They're not in alphabetical order either, 
but rather are grouped together by how 
they are related. 

Two-way CATI! system: A cable TV system 
that is capable of carrying signals in two 
directions simultaneously. Typically the 
downstream, or forward, signals (headend 
to subscriber) are in the 50-550 MHz 
range, and the upstream, or reverse, sig-
nals (subscriber to headend) are in the 5-
40 MHz range. 
Subscriber drop: The coaxial cable and 
other hardware that connects the sub-
scriber's in-home equipment to the cable 
TV company's coaxial distribution net-
work. h usually includes all wiring and 
components between the utility pole or 
pedestal and the TV set. 
Signal leakage: When the cable network's 
shielding is inadequate for some reason, 
signals inside the cable can "leak" out and 
interfere with over-the-air signals. These 

leaks can occur at loose connections, 
points where the cable or connectors have 
been damaged, as well as from poorly 
shielded cable or from poorly shielded de-
vices connected to the cable. 
Signal ingress: The opposite of signal leak-

age. When over-the-air signals from two-
way radio or pager transmissions, 
interference from electrical sources, etc., 
"leak" into the cable and interfere with the 
cable TV signals, you have ingress. 
Impulse noise: Short duration, fast risetime 

pulses of noise caused by electrical arcing, 
electric motors, switches, hair dryers, au-
tomobile ignitions, neon signs, static from 
lightning, etc. When ingress occurs in a 
two-way cable TV system, some of the in-
terfering signals may include impulse 
noise. Impulse noise can seriously disrupt 
data transmission on a cable TV system. 
Tri-shield cable: Subscriber drop cable that 
has three layers of shielding. The first layer 
is a mylar-backed aluminum foil, which 
should be bonded (glued) to the cable's di-
electric; the second is aluminum braid; 
and the third layer is aluminum foil. 
Quad-shield cable: Similar to tri-shield 
cable, except the shielding comprises four 
layers—bonded foil, braid, foil, and braid. 
Messengered cable: Coaxial cable with a 
steel support wire molded into the cable's 
plastic jacket. The steel support wire is 
called a megsPnger wire. The messenger wire 
provides structural and physical support, 
and prevents damage to the cable from wind 
flexing, stretch, and ice or snow buildup. 

Drop passive device: Subscriber drop com-
ponents such as signal splitters, direction-
al couplers, ground blocks, isolators, 
filters, and impedance matching trans-
formers. These devices do not contain ac-
tive circuits such as amplifiers, hence the 
term "passive." 
Home run wiring: Subscriber drop wiring 
technique where all cables are routed from 
a central signal distribution point to each 
outlet. Each outlet has a dedicated cable 
from the signal distribution point to the 
outlet terminal. Also called "star" wiring. 
This is the best way to install cable outlets. 
Loop wiring: Subscriber drop wiring tech-
nique, especially common in multiple 

dwelling units (MDUs), where the outlets 
are wired in series. For example, one cable 
is routed from the signal distribution point 
to the first outlet; from the first outlet, a 
cable carries signals to the second outlet; 
from the second outlet a cable carries sig-
nals to the third outlet, and so on. This is 
the worst way to install cable outlets. 
High pass filter: A passive device containing 
a filter that passes all signals above a certain 
frequency called the "cutoff frequency," and 
blocks all signals below the cutoff frequency. 
In North American systems, the cutoff fre-
quency is usually around 50 MHz, so the fil-
ter will pass all signals above 50 MHz, and 
block all signals below 50 MHz. (Some filter 
manufacturers have available so-called "win-
dowed" high pass filters. These function 
much like a normal high pass filter, except 
that a small portion, or "window," of the 
usually blocked frequency range below 50 
MHz passes upstream signals from, say, im-
pulse pay-per-view converters, but blocks 
the remainder of the upstream spectrum.) In 

two-way cable TV systems, high pass filters 
are commonly used in the drops of non-
two-way subscribers to prevent ingress in-
terference from getting into the network's 
upstream signal path. )10-
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High quality materials are important for 
two-way operation and the provision of in-
teractive services. Let's start with the drop 
cable: The minimum recommended shield-
ing configuration is tri-shield. In some 
cases quad-shield may be necessary In all 
cases the cable must have the inner shield 
bonded to the dielectric. Nonbonded foil is 
too easily pushed back under the cable's 
jacket during connector installation, which 
will result in signal leakage and ingress. 

I've said it many times before, and here it 
is again. Messengered drop cable must be 
used for all overhead drops, regardless of the 
length of the drop. The integral steel mes-
senger wire provides physical and structural 
support to the cable. When nonmessengered 
cable is used, the cable's shield will eventual-
ly develop small radial cracks caused by 
flexing of the cable near the support grips at 
the utility pole and the house. These radial 
cracks (sometimes called "tiger striping") 
will result in signal leakage and ingress. 

All underground drops should use cable 
that is manufactured with a flooding (fill-

ing) compound under the jacket. If the 

cable jacket is nicked or scratched during 
installation, the flooding compound will 
"flow" to fill the small abrasion, thus 
keeping water out of the cable. For extra 
protection against moisture and corrosion 
damage, cable with corrosion inhibitor 
compound should be used for the exterior 
portion of all overhead drops. Don't use 
either of these types of cable for indoor 
wiring, unless the cable manufacturer has 
specifically stated that is may be used for 
that purpose. Some protective compounds 
are designed to flow, and could drip out of 
the end of the cable at the connector in-
terface. Murphy's Law says it will drip out 
on the subscriber's expensive carpet. 

If you have any of the old style two-
piece F-connectors (especially the ones 
with a separate 1/8-inch crimp ring), toss 
them in the dumpster. You should be 
using only modern one-piece connectors. 

It is very important to use high quality 
drop passives. The physical design of some 
drop passives does not provide adequate RF 
shielding. Splitters are one good example. 
Better shielding performance is available 

with splitters that have crimped, press-fit, or 
soldered covers. The low cost splitter with a 
thin sheetmetal back cover that is merely 
glued in place is probably the worst design. 
The reason is the glue seeps under the cover 
during the assembly process, and prevents 
good cover-to-housing electrical contact. 

High pass filters are available with stop-
band attenuation specifications of up to 
60 dB or more. In most cases, the 40 dB 
versions will be adequate. 
The use of good quality materials alone 

won't guarantee trouble free drops. If you 
don't install those materials properly, you're 
wasting your company's money and time. 

Next month I'll continue this discussion 
with some thoughts about installation 
practices, quality control, signal leakage 
and ingress, grounding and bonding, and 
the use of high pass filters and common 
mode chokes. ( T 

Ron Hranac is senior vice president, engineer-
ing for Denver-based consulting firm Coaxial 
International. He is also senior technical edi-
tor for "Communications Technology." 
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SINGLE PLATFORM. 
OUP1 CIPASITY. 

ADC HOMEWORXTm TRANSPORT SYSTEM. THE ONLY FULLY 

INTEGRATED I-IFC PLATFORM FOR VOICE, DATA AND VIDEO. 

Building the broadband delivery system that will enable you to 
compete aggressively into the next century requires three things: 
flexibility to invest and adapt to changing market demands, high capacity 
to make the most efficient use of available spectrum, and integration to 
handle and manage multiple services over a single platform. You'll find 
all these and more in the ADC Homeworx HFC Access Platform. 

Using OFDM modulation, Homewon( 
effectively doubles the available 
capacity (up to 240 DSOs per 6 
MHz) over QPSK methods. 
This added efficiency allows 
both telephony and high-speed 
Internet data services to be pro-
vided using the same equipment 1/4111e 
and 6 Mhz spectrum. The modular 
Homewon( architecture provides "pay as you go" migratability from 
standalone telephony, data or video to fully integrated broadband 
services. And comprehensive network management ties it altogether. 

So for flexible, efficient broadband service delivery of voice, data 
and video, the answer is as easy as ADC. Call us for more details 
at 800 366-3891. 

ilL 
ADC Telecommunications 
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FOCUS ON 

By Justin J. Junkus 

The Magic of Analog 
To Digital Conversion 

ometimes you luck out. Cable is going digital at the speed of light. Cable is also interest-

ed in telephony, or you wouldn't be reading this column. Telephony has been digital for 

years. Once you learn how one communications industry converts analog information to digital 

form, you can more easily understand how the other communications industry does the same thing. 

Let me explain further. 

Converting information from its analog 
form to its digital form is a process with 
the same three steps, irrespective of 

whether it's cable TV or telephony. These 
three steps are called sampling, quantiz-

ing and encoding. Bringing digital data 
back to its analog form is simply called 
decoding. Soon after you put voice infor-
mation into the telephone transmitter, it 
is converted into digital form for switch-
ing and transmission on the telephone 
network. Likewise, very soon after an 

image is captured by the TV camera, the 
video information it contains is coded 
into digital form. Once something is 

coded into digital form, it becomes a se-

ries of bits. It doesn't matter if it's a com-
puter or a set-top converter receiving that 
bit, the equipment is still processing a se-
ries of ones and zeros. 

Sampling 
Because this is a cable telecommunica-

tions publication, let's first look at how a 
video signal is sampled. The camera is the 
first stop, because that's where a real life 

image is converted to information consist-
ing of pixels on a grid. Photosensors at the 

pixel location capture the image light levels. 

This is analog information, since the light at 
each pixel can take on an infinite number 
of values to describe the color (chromi-
nance) and the brightness (luminance). Be-
cause our eyes have different sensitivity 
levels to color and brightness, video infor-

mation is separated into these two compo-
nents as it is processed. The degree of 
sampling and coding is less for chromi-
nance than for luminance, because of this 
difference in the way our eyes perceive 
color and brightness. To keep it simple, this 

TE 

column will discuss video digitization as a 
single operation for both chrominance and 
luminance. Just remember we are doing 

everything twice, once for each component. 
The camera's photosensors convert the 

levels of chrominance and luminance into 
numerical voltage values representing the 
shade of the color or its brightness. This in-
formation is still an analog representation, 

since it can take on an infinite number of 
values. M this point, voice telephony isn't 
much different. Instead of a camera, we use 
a microphone of some type (a.k.a.: trans-

mitter) to change sound pressure waves 
into electrical voltages. Just like video infor-
mation, those voltages can take on an infi-
nite number of values. 

Our video signal has a much larger 
bandwidth than its voice telephony coun-
terpart, however. For this reason, during 
the sampling step, the analog video signal 
is changed to its representation as a sum of 

sinusoidal frequencies in what is called the 
frequency domain. The way this is done is 
to use a mathematical relationship called 

the discrete cosine transform. The result is 
a grid, or matrix, of numbers representing 
the amplitudes of the individual frequen-

cies that are contained in the total video 
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signal. This matrix is still an analog sam-
ple, since each of its coefficients can take 
on an infinite number of possible values. 

Conversion of the video sample to the 
frequency domain is done because the fre-
quency domain is a more efficient way to 
hold and compress high bandwidth infor-
mation. The low bandwidth voice telepho-
ny signal doesn't have this problem, so once 
it is sampled, it is left in the time domain. 
Now we're ready for the second step in 

A to D conversion, called quantization. 
For video, the input to this step is the fre-
quency domain matrix. For telephony, the 
input is the set of sample values of the 
voice frequency signal. 

Quantization 
Quantization is a rounding process. A 

video signal is quantized by dividing the 

numbers in the frequency domain matrix 
by quantizing coefficients, and rounding 
to an integer. This is where video quanti-
zation has a different objective than tele-
phony's voice quantization. The purpose 
of the rounding that occurs in video 
quantization is to generate a new set of 
numbers with only a few non-zero values. 
These non-zero numbers represent the 
most significant part of the video infor-
mation. The zeros become place-holders 
of sorts, and when many of them appear 
in sequence, they can be replaced by 
much fewer characters in the encoding 
process. You probably recognize this re-
placement as a form of compression. 

Errors from the video quantization 
process are minimized because the num-
bers which have been rounded to zero 
represent higher frequency components 
in the frequency domain, which add little 
to the information content of the signal. 

Telephony voice signal quantization, 
unlike video quantization, is operating in 
the time domain, and is not looking to 
generate zeros in the rounding process. 
Sample values are rounded to "quantum 
levels," and most of the resulting num-
bers will be some value other than zero. 
Errors are kept to a minimum by making 
the quantum levels small relative to 
swings in the amplitude of the sampled 
signal. One of the most common quanti-
zation scales in voice telephony is the p-
255 scale, so called because it has 255 
separate quantum levels. 

Encoding 
This final step in A to D conversion 

simply changes the representation of the 
numbers in the quantization step from 
base 10 (the way humans count) to base 
2 (the binary system used by digital ma-
chines). In a video system, this is also 
the stage where one or more forms of 
compression may be applied by treating 
common patterns of strings of zeros or 
other characters as a shorter representa-
tion. The result for video will be a bina-
ry string of digits. If compression has 

been applied, the string does not corre-
spond one to one with the original base 
10 number, but contains patterns that 
will be recognized and reconverted in 
the decoding process. 

Voice telephony encoding is simpler. 
Because the voice frequency signal is low 
bandwidth, compression may be com-
pletely omitted from this step. Typically, 
the 8 bit binary number which is the 
output of this step corresponds directly 
to the value from the quantization step. 
Going from digital to analog is 

called decoding. For video, that means 

reconstructing a time domain signal 
from the strings of ones and zeros repre-
senting frequency domain information, 
and extrapolating data to account for 
anything that was dropped in the A to D 
process. For voice telephony, the recon-
struction is simple. Since all the infor-
mation remained in the time domain, it 
is only necessary to reconvert binary 
numbers to base 10. Filtering smoothes 
the transition between sample values to 

pick up the rounding errors. If the quan-
tum levels were small enough, the 
human ear cannot detect any difference 
from the original signal. 
No matter how complex the signal, 

there are only three basic steps to go from 
analog to digital form, and a decoding 
process which brings digital back to ana-
log. Complex video signals require a 
change in the way they are represented as 
they are processed through the steps, but 
the steps remain the same. What started 
as a continuous waveform ends up as a 
series of ones and zeros, which a digital 
machine can understand, store and fur-
ther process. When the information is re-
turned to a human receiver, it must be 
decoded back to the analog form that hu-
mans understand. Once you realize there 
are only three steps, you can analyze the 
differences between video and telephony 
within the steps to the degree you need 
for your own work. ( T 

Justin Junkus is president of KnowledgeLink 
Inc., a telecommunications training and con-
sulting firm specializing in the cable telecom-
munications industry. To reach him to discuss 
this topic further or to find out more about 
KnowledgeLink, you may e-mail him at 
jjunkus@aol.com. 

1C1InIZI°stocks Suindard 
See us at the Western Cable Show 
Booth No. 2763 

ORDER TOLL FREE NATIONWIDE 800-523-5947 

34 JULY 1997 • COMMUNICATIONS TECHNOLOGY 



He'd be home by now 
if he had the new CMA4000, 
the world's easiest, fastest: 
OTDR. 

How easy? Even a novice will get expert results the very first time. 
How fast? Our multi-tasking software will dramatically cut testing time 

and increase productivity. 
The CMA4000 also features an 8.4" color VGA display for clear test results 
— even in bad lighting. And with the built-in power meter, light source and 
visual fault locator, it's the only instrument you'll need to complete an entire 
suite of tests. 
Equipped with 1 MB non-volatile RAM, the CMA4000 also offers an optional 

540 MB internal hard drive and 1.44 MB floppy drive for additional data storage. 

Documentation has never been easier. 
With the CMA4000's programmable auto save file nomenclature feature, you can store 

test results in a way that makes sense for your network's architecture (tree-and-branch, 
po nt-to-point, star, etc.) And when you add our new record management software package 
to your PC, you can view, manipulate and manage the documentation for your entire network 
without paper files. 

Get all the facts, toll-free. 
Call us at 1-800/443-6154 for a demonstration, or for your 

free copy of the CMA4000 brochure and specifications. 
iI Nettest 

Laser Precision Division 
We're easy to work with. 

109 N. Genesee St., Utica, NY 13502 315/797-4449 oi 1-800/443-6154, ext. 460 Fax: 315/798-4038 
wvvvv.gnIp.com 

Reader Service Number 27 



Bandwidth Gave 
Cable Operators 
the Pole Position. 

«EMI 

\\\\\ N4I 47/ 
we 

‘0,pgr,alr::er 
lop.4 rip 

T 



But in The Race For Cyberspace 
Only Motorola Can Put You in 
The Winner's Circle. 

Take The Checker~4 rime The race for cyber-

space has reached the final lap and the stands are filled with subscribers anxiously 

waiting at the finish line. They won't notice who finishes second, so it's essential that 

you choose a vehicle that is second to none, Motorola's CyberSURFRTM cable modem. 

An exciting product of Motorola's CableComm technologies, the CyberSURFR 

modem drives data downstream at remarkably high speeds. Turning to the upstream 

path, it successfully outmaneuvers the inherent noise ingress in HFC networks, 

accelerating information through at 768 kilobits per second. Thus connecting 

personal computers to a transmission system that delivers lightning fast multimedia 

communications to your speed-hungry subscribers. And as these new speeds enable 

the next generation of applications and content, the protocol adapts to meet the needs. 

But speed alone is not enough. Unique technologies that economize precious 

cable spectrum, use of proven frequency agility techniques, forward error correction, 

and dynamic load balancing, provide your subscribers with ample bandwidth on 

demand. While standards based encryption protects their sensitive information. 

Innovation, reliability, quality and attention to detail will allow the winners to pull 

away from the rest of the pack. And since these characteristics are the hallmark of all 

Motorola products, no one else is more capable of helping you lap the competition. 

It's time to make your move from the pole position. Let Motorola fuel your race for 

cyberspace. See how Motorola's CableComm technology can become your system's 

new driving force, propelling your team into the final straightaway. 

CyberSURFR'' 
Cable Modem 

MOTOROLA 
Multimedia Group 

GCt Y0111" AlodC111S R11111111fl 

http://vvvvw.mot.com/multimeclia • 800-2VVAY-HFC • 847-632-3409 

AA and Motorola are registered trademarks of Motorola, Inc. CyberSURFR is a trademark of Motorola, Inc ©1996 Motorola, Inc 
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Special Cable/Data Report 
Part 3: The Customer Premises 
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The Subscriber Wild Card 
Trump Leakage by Tackling Dirty Drops 

Let's say you could somehow neatly separate your system into three crisp and clean categories: 
the head end, the transmission system, and the customer premises. Obviously, it would be over-
ly simplistic to explore each part in a perfect vacuum. It's a system after all, and a system by 
definition is a collection of interacting parts that form a unified whole—interacting being the 

hey word. 
However, for discussion purposes in this special "Communications Technology" report, let's 

use those three categories as a start for defining what should be done to get your cable system 
ready for the promises of high-speed data delivery. In the May issue, we took on the head end. 

Last month "CT" looked at the transmission system. 
In this final installment of this series, we take on the customer premises (where the vast ma-

jority of upstream problems are bombarding the two-way network). Like your system, this 
three-part series is really a network made up of different parts, and each installment should be 

considered with the others in mind. 

H e's every cable engineer'; rightmare. Not five minutes after your installer's truck pulls out of lis driveway, he skirts hacking away at the instal; with a bitter knife. 

Maybe he'll run out to his local electroMcs stare and buy a cheap, low-grade splitter. Or maybe his 

cute little puppy thinks you crop cable is a great doggie chew icy. 

He may be a nightmare, but as the cus-
tomer, he's the boss. And like it or not, the 
boss is an enormous reason why there's all 
that trash (namely, ingress) being dumped 
into the upstream portion of a two-way 

cable system. 
You've heard the stats again and 

again, but they are worth repeating here. 
An estimated 95% of ingress and other 
problems affecting the upstream origi-
nate in subscriber drops. About 25% of 
the problems happen between the tap 
and the side of the subscriber's house 
(exterior drop wiring), 70% occur be-
tween the side of the house and the TV 

set (interior wiring), and only 5% are 
network-related. 

So you've got return woes. You want 
to offer two-way high-speed data deliv-
ery in your system, but your upstream 
is less than pristine, to say the least. 
Judging from the previous statistics, a 
big part of your problem is your cus-
tomer, over whom you have little to no 
control. 
Where do you go from here? 

Controlling what you can 
First off, make sure you are doing 

everything you can to ensure a clean 

subscriber drop before you start blaming 
it on the subscriber. Ron Hranac, senior 
vice president of engineering at Coaxial 
International, suggests the following 
subscriber drop checklist 
• Use only messengered cable on aerial 
drops. 
• Use corrosion inhibitor type cable for all 
aerial drops and flooded cable for all un-
derground drops. 
• Use tri-shield or greater shielding on all 
drops. 
• Install good quality connectors, hard-

ware and drop passives. 
• Practice good installation. 
• Fix drop-related leakage and ingress 
problems. 
• Use proper common-point 
grounding/bonding to minimize ground 
loops and sheath currents. 
• Use high-pass filters and common mode 
chokes for problem drops. 

To filter or not to filter 
Let's take up Hranac's last point on the 

previous list—that is, high-pass filters. 
Even though most in the industry give 
them the mid as a necessity for reducing 
ingress problems in the return, there seem 
to be two general schools of thought on 
how extensively they need to be utilized. 
The two arguments, while not far apart, 

go something like this: 
I) Filters are a temporary fix and should 

only be relied on for extremely prob-
lematic drops. 

2) Filters are something of a "necessary 
evil" and may need to be installed a lit-

tle more often than just at "extremely 
problematic drops." 

We spoke to Dan Engelhardt, an engineer 
at Time Warner's Road Runner service in 
Portland, ME (In case you've been living in 
a proverbial cave, Road Runner is TW's 
high-speed Internet access service.) Engel-

hardt said filters are "a big Band-Aid." )10.-
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"This system usually only uses them at 

houses that aren't subscribing to Road 
Runner or when we can't get hold of the 

homeowners, " Engelhardt said. 
He's pretty confident in his drops espe-

cially because his system was rebuilt recent-
ly. Drops were cleaned up and installer 
training was "extensive," he reported. 

Customer training also was a part of the 
solution. Engelhardt noted, "We let them 
know we are using the sub-band. We try 

not to get too technical, but when you see a 
ham radio antenna on top of their house..." 
Ham radio antennas, indeed. There are 

so many factors as to how subscribers can 

contribute to a messy upstream, that some 
are taking up the filter option with a bit 
more vigor. 

"The MSOs have some really good 
crews observing due diligence, but you 
still don't know what the subscriber will 
do," pointed out Norm Reinhardt, vice 

president of technology and product de-
velopment at Pico Macom. "The sub is the 
continual wild card. 

With so many potential wild cards in 
your system, an open-minded look at 
installing more high-pass filters could 
be in order. 

It seems that it comes down to a matter 
of preference. If your system was recently 

rebuilt and all the drops tightened, you'll 
probably vote for fewer filters. If you're 

not so lucky, you may need to use those 
filters more extensively as you go back 
and clean up your drops. 

"There ore no 
short cuts." 

—Dan Engelhardt, 
Road Runner of Portland, ME 

Regardless of your situation—and since 
you'll probably never be able to guarantee 
perfect drops throughout your system— 
the high-pass filter is a necessary tool in 
your engineering bag of tricks. 
Tom Staniec of TW's Excalibur Group 

had this to say about the subject: "You 
have the options of total filtering, prob-
lem/partial filteÈng, spot problem correc-
tion or hope for a modulation scheme so 
robust you never have to worry about the 
return at all." 

"If you chose that last one, I'd like to 

talk to you about a bridge I have for sale," 
Staniec added. 

Culture changes 
Staniec's stock answer to whether cu-

mulative leakage index (CLI) measure-
ments are relevant to the return is: "No, 
there is not a lot of correlation." 
But he did make the curious observa-

tion that some of TW's Road Runner lo-
cations have zero ingress in the return 
portion of the band without high-pass 
filters, equalizers or other devices. Yes, 
you read that right. Zero ingress. No 
high-pass filters. 

He noted that this is a recent observa-
tion, but sees a common thread occurring 
for systems that are clean vs. systems re-
quiring work in the return. 

"Every one of the clean systems has on 
their flyover 99% of all leakage in the 

range of -6 to -20 dB at the flight alti-
tude," Staniec said. 

What does that mean exactly? 

Staniec said it fleshes out to ground-
based CLI ride readings between 5 to 
10 pV/m everywhere in the system, in-
cluding all drops. )10-
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"The procedures used in these systems 
require that all installation, service and 

supervisory personnel carry leakage detec-
tors and check all drops at each visit," 
Staniec noted. 

He also explained, "This is a lifestyle 
change. You do not just slap on a detector 

and hope in the course of a month you 
have all your problems resolved. This is a 

staged process where the screws are tight-
ened down on all leaks no matter how big 
or small." 

Van Macatee, director of advanced net-

work management at TCI Communica-
tions also took up the cry for a change of 
culture. 

"The standing culture in a cable system 
is typically individual technician-centric. 
In other words, individuals make their 
own decisions on what and when they 
work," Macatee said. 

For Macatee, this is counterproductive 

and will undermine the reliability of the 
overall service in an advanced network 

that carries Internet services. "Strict com-
pliance with a change control and sched-

"This is a lifestyle 
change. You do not 

just slap on a detector 
and hope in the 

course of a month 
you have all 
your problems 

resolved." 
—Tom Staniec, 

Time Warner's Excalibur Group 

uled mainienance policy is vital to suc-
cess. Every effort should be made to in-

stall this new culture, " Macatee 
explained. 

NEW MULTIFUNCTION LCD 

AVCOM'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 thanl MHz to 
over 1250M Hz, for the amazing price of $ 2930. 
AVCOM's new PSA-65C is a low cost general purpose spectrum 

analyzer that's loaded with features and options. 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 produc-
tion and R&D work. Options include new 1250 MHz frequency 
extenders, BNG-1000A tracking (noise) generator, audio demod for 
monitoring, log periodic antennas, carrying case (AVSAC), and more. 

For more information, write, FAX, or phone. 

AVCOM 500 SOU THLAKE BOULEVARD RICHMOND, VIRGINIA 
804-794-2500 FAX. 804-794-8284 

Receive brochures ON-LINE via AVCOM's new AVFAX. 
Call from your fax and be ready to receive. 804- 3 79- 050 0 
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In conclusion, perhaps it's best to end 
with the sentiments of an engineer who 

works with an up-and-running data ser-
vice—namely, Road Runner's Dan Engel-
hardt: 

• Clean up your drops. 

• Train your installers extensively. 

• Educate your subscribers so they 
know how they affect your network and 
how that will affect their service. 
• Use high-pass filters when you have 

to in order to control those certain few 
"uncontrollable" subscribers. 

In other words, as Engelhardt puts it, 
"There are no short cuts." CT 

Reference 
Ron Hranac and Tom Staniec, "Making 
Two-Way Work (Part II)," Cable-Tec Expo 
'97 Proceedings Manual, Society of Cable 

Telecommunications Engineers, 1997. 

Laura Hamilton is senior editor of "Commu-

nications Technology." She may be reached 
via e-mail at lhamilton@phillips.com. 
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How the Digital Revolution 
Drives the Internet 

'm often asked about the emergence of telecommunications, computing, and entertain-

ment-oriented consumer electronics. While th c convergence of these industries defines a 

rather large context for potential questions, the most frequently asked questions relate either di-

rectly or indirectly to the digital revolution and the Internet. 

There are numerous dynamics that will 
govern the evolution of the Internet and the 
benefits it provides to its users. The diverse 
nature of a few of the more substantial "dig-

ital revolution" issues that will shape the In-
ternet, and its related user benefits, can be 
seen by considering such topics as: 

• Future (federal, state and local) regula-
tory developments and existing legisla-
tion definition and refinement; 
• Compression, content encoding and en-
cryption technologies and their evolution; 
• Wide-area content distribution mecha-
nisms and transport economics; 
• Microprocessor and peripheral bus per-

formance and storage system perfor-
mance/capacities; 

• On-line programming language develop-
ments; 
• HDTV technology and directions; 
• Display technology developments and 
related standards; 
• Electronic commerce developments; 
• Developments in switching fabrics and 

silicon fabrication processes/technologies; 
• Telecommunications technology devel-
opments in transport (including broad-
band/fiber HFC, wireless, satellite, and 

local loop), and network access devices 
such as high-speed cable modem solu-
tions, high-speed telephony solutions 
("in" DSL technologies); 
• Telecommunications infrastructure de-
ployment (including two-way HFC net-
works, POE and other terrestrial wireless 
deployment and global-linked satellite 
networks); and even 
• Economic postures (such as stock value, 
debt, cash flows) of primary infrastruc-
ture deployment companies. 

The evolution and interaction of these 
primary dynamics, and numerous other 

related developments, will ultimately de-
fine the scope and extent of benefits the 
digital revolution brings to Internet users. 
Some evidence exists as to the likely 

course several of these dynamics will fol-
low, as well as their impact on—and sig-
nificance to—future Internet users. It 
would be pure speculation, however, to 
postulate details of the potential Internet 
user benefits they might define. (Perhaps 
in another 18 months or so it would be 
possible to accurately forecast many more 
definitive aspects of the future Internet 

services user-environment as they relate to 
these issues.) 
Many benefits of the digital revolution 

have already taken root in the Internet 
infrastructure, as well as in the minds of 

those who use it. Some of these benefits 
are literally quite visible to Internet 
users, while others are largely buried in 
the infrastructure and less noticeable to 
end users with respect to being identified 
as a unique individual benefit. 

For example, the capability to easily con-
sume increasingly sophisticated multimedia 
content (such as video, graphics, sound and 
images), or interact with other users or ap-
plications through network applets and plug-

ins, are already commonplace capabilities 
enabled by digitization that are largely 
taken for granted by typical Internet users. 
On the other hand, infrastructure-oriented 
developments such as class-of-service relat-
ed Internet and transport transmission pro-
tocols (RSVP, ATM), switch and router 
performance improvements, advances in 
computing and bus technologies, are not 
readily visible as individual benefits, yet 

contribute substantially to the quality of the 
overall Internet experience. 

How the underlying service delivery in-
frastructure contributes to the Internet ex-
perience should be of special interest to 
most readers of this publication. Cable 
TV's entry into Internet services delivery 
strikes an interesting chord with respect 
to the digital revolution's impact on Inter-

net users. The visible aspects of Internet 
services mentioned previously are primary 
drivers of the Internet's evolution, since 
without continuing user appeal, the Inter-
net would be short-lived. 
The emergence of cable TV infrastruc-

tures (such as Internet services delivery net-
works, especially from the ergonomic 
perspective), virtually ensures a continued 
momentum in the evolution of Internet ser-
vices value. Multiple classes and diversity of 
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Internet services, as well as entirely new 
forms of services ("push"-type services en-
abled through most types of cable modem 
access), all bode well for a significant and 
promising role for broadband/HFC networks 
in Internet service delivery. In addition, the 
role of broadband/HFC networks in Internet 
services delivery will play a substantial role 
in the evolution of those services. 

Other Internet user benefits of the digi-
tal revolution have to do largely with how 
the Internet evolves, and the nature of 
what it ultimately becomes. The concept 
of "info-tainment"—the merger of infor-
mation and entertainment—encourages a 
robust view of future Internet services. 
With the emergence of HDTV, in combi-

nation with many of the related technical 
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MOM LINE • 

Telecom in the Digital Age 

The future of the Internet is entwined 
with the digital revolution. Increasing 
use of digital technology will drive de-
velopments in regulation and legislation, 
electronic commette, and the economic 
well-being of the companies that provide 
the infrastructure for the Internet. 

What to watch for: Evolving compres-
sion and encryption technologies; bet-
ter, more reliable transmission of data 
and other signals; and improvements 
in transport, switching, display and on-
line programming. 

The snowball effect: Buildout of cable 
TV infrastructures virtually ensures 
continued evolution in the value of In-
ternet services. New services, including 
"push"-type technology, hold promise 
for enhancements to broadband/HFC 
networks, and vice versa. 

dynamics already mentioned, suggests a 

very interesting set of alternative develop-
ments in "info-tainment." Already listed as 
the primary reason for using the Internet 
by the majority of current users, the con-
tinuing fusion of information and enter-
tainment is another primary driver of 
digitization, and will likely continue to 
drive developments in this area. 

Perhaps a better topic of debate would 
be in response to the question of "Will the 
Internet ever replace TV as an entertain-
ment choice?, or better yet, "Will the In-
ternet become TV?" A quick review of the 
fundamental dynamics mentioned earlier, 
issues that are shaping the Internet's evo-
lution today and for the foreseeable fu-
ture, suggest that regardless of what the 
Internet becomes in the future, the road to 
the future will be interesting indeed. CT 

Teny Wright is the chief technology officcr for 
Convergence Systems Inc., of Atlanta.Contact 
him by e-mail at tlwright@convergence corn, 
or by phone: (770) 416-9993. 
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THE CHALLENGE 
How to provision your hub sites within 

budget and space requirements 

THE SOLUTION 

Gemini Upconverters from Barco 
Saves space and reduces costs in your hub 
site with no compromise in signal quality 

Gemini Upconverters are an ideal alternative 
to conventional modulators for hub sites on a 
fiber ring network. 

• Two Gemini Upconverters can be housed in 
a space one rack unit high. 

• Significant cost savings when compared to 
conventional modulators. 

• Accepts analog or digital IF signals and convert 
- them to RF with no reduction in signal quality 

• Remote control, auto-leveling and built-in 
diagnostics are standard. 

• Tuneable and fixed frequency models 
are available 

Find Out More! 
Gemini is just one of the many BARCO headend 
solutions that make broadband CATV networks 
more flexible, efficient and reliable. And, like 
all BARCO headend equipment, Gemini can be 
remotely monitored and controlled by ROSA, 
BARCO's CATV network management software. 
For additional information, visit our Web site at 
www.barco-usa.com or call 770/218-3200. 

BARC 
A40 Town Point Drive 
Kennesaw, GA 30144 
Tel: 770/218-3200 
Fax: 770/218-3250 
www.barco-usa.com 
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Three Media Access Control 
Protocols 

et's take a look at media access control (MAC) protocols implemented for use with 

cable modems. As the name indicates, a MAC protocol controls access to a medium, 

which in this case is the return path of a cable TV network where multiple cable modems transmit 

on a single frequency channel. 

A MAC protocol is not needed on the for-

ward path of a cable modemsystem because 

a shared carrier is not used. Only a single 

cable modem termination system (CMTS), 
generally located in a distribution hub for 

hybrid fiber/coax (HFC) systems, will 

transmit on a forward carrier to the cable 

modems. The CMTS uses its forward chan-

nel to send data, as well as control and ad-

ministrative messages, to modems. 

The intent of the MAC protocol is to ar-
bitrate transmission on the shared medium. 

A good protocol will make efficient use of 

the bandwidth on the medium. In the case 

of the return path, clean bandwidth is a 

scarce resource and must be conserved. As 
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303-779-1749 FAX 

ATLANTA, GA 
800-962-5966 

OCALA, FL 

800-922-9200 

"Unique" Products 
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800-821-6800 800-883-8839 
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800-761-7610 http://www.megahz.com 

For the 21st Century! 
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SWEEPING THROUGH 
DIGITAL CARRIERS? 

RF 
SPECTRUM MODEL" 
ANALYZER AT200OR 

• Optional System Sweep for Model AT200OR 
RF Spectrum Analyzer 

• Truly non-interferMg: low level sweeping at 40 dB below 
system carrier levels 

• Digital-Safe Sweeping: field-proven to be non-interfering 
on all types of data such as digital video compression, 
digital music, Tl carriers as well as Ethernet 

• Continuous Sweeping with Real-Time updates of 
5000 data points across 1 GHz 

• Exceptional resolution of 1 data point every 200 kHz 
allows zooming into very small portions of the band for 
precise testing and aligning 

httpavnem.avantron.com 
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INTERNATIONAL 
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FAX: 
(514) 725-5637 
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Reader Service Number 9 

48 JULY 1997 • COMMUNICATIONS TECHNOLOGY 



The Guardian RSVPTM Return Path Evaluator 

BECAUSE 
MOST INGRESS IS 

HOMEMADE 
¡Easily measures the carrier/ 

(ingress and noise) 
ratio of the entire return path 

with a pass/fail grade 

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

terminal capability 

Guardian 
RSVP 

erî 

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

for ingress potential 

1Specifically designed for 
the needs (and budget) of every 

CATV installer 

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

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

and mis-installed 
or loose hardware 

can disrupt the return 
path and your system's revenue stream 
by admitting ingress. 

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

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

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

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

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

GUARDIAN' 
RSVP 

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

Return Path Evaluator 

(317)895-3600 (317)895-3613 FAX www.trilithic.com 
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Demanding 
Enclosure 

Applications? 

Channell meets 
the challenge! 

New SPH1432 Enclosures... 

Have 600 Series HDCTM 
covers that provide 
excellent heat dissipation 
in comparison to other 
plastic or metal designs 

Feature a new base 
design with improved 
strength, cable storage 
and access 
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Provide multiple security 
options with the 
SELF-LOCKTM system 

Are constructed of high 
performance thermoplas-
tic, available in a wide 
range of colors 

”r,  

' 

C hannell understands broadband 
telecommunications networks...and 
whatever the application, can provide 
an enclosure with the design and 
features you need to deploy and 
protect your outside plant electronics. 

The new SPH1432 is the latest example 
of our commitment to providing creative 
solutions for your evolving network 
installations. Its flexible design wi'l 
accommodate a wide range of broad-
band electronics and fiber, coax and 
copper cables. 

Contact Channell today for complete 
information. 

e CHANNELL 
CORPORATION 

U.S.A. 800/423-1863 
909/694-9160 • Fax: 909/694-9170 

CANADA 800/387-8332 
905/567-6751 • Fax: 905/567-E756 

U.K. 44 1753-530789 • Fax: 44 1753 530822 
www.channellcomm.com 

more and different return path services are 

deployed (impulse pay-per-view, telephony, 
data, personal communications services, 
video conferencing, etc.), the return path 
bandwidth will continue to be used up. An 

MSO should deploy products that use this 
bandwidth efficiently. As a result, modem 
manufacturers have evolved their MAC 
protocols to be more efficient as the service 
have matured. 
The return path is shared among all the 

devices that communicate on it. For the 
case discussed here, a group of cable 

modems share a specific carrier frequency 
on the return path. All modems that 

transmit on this return path carrier must 
follow the rules of the MAC protocol, as 
directed by the CMTS. As an example, 

BOTTOM I I r 
LIIVÉ ° 

Which MAC Protocol Flavor Is Best? 

What is MAC protocol? A media ac-
cess control (MAC) protocol is respon-

sible for controlling access to a shared 
medium (say, a return path carrier 
used for transmitting data). 
What does it mean to Joe Internet 

(your customer)? The performance of 
the MAC protocol will determine how 

successful a modem is at transmitting on 
that carrier and this directly relates to 
the throughput a user will experience. 

In this article, three examples of cable 
modem MAC protocols are discussed: 

random access, polling, and reservation. 
The latter is current "state-of-the-art." 
MCNS vs. IEEE: There are two 

groups working on reservation-based 
MAC protocols, and they are philo-
sophically taking different paths. 
• Multimedia Cable Network System 

(MCNS) consortium has specified a 
MAC protocol that is optimized for 
variable length data packets as used 
with Internet protocol (IP) networking. 
• The Institute of Electrical and Elec-
tronics Engineers (IEEE) 802.14 

committee has optimized its MAC 
protocol for asynchronous transfer 
mode (ATM) traffic. 
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consider a common 2 MHz wide quadra-
ture phase shift keying (QPSK) carrier. 

With current technology, this carrier can 
deliver more than 2 Mbps of data. It is the 

MAC protocol that controls how this 
bandwidth is allocated among the 

modems that share the carrier, determin-
ing which cable modems can transmit 
when, and how long. The performance of 
the MAC protocol will determine how 
successful a modem is at transmitting on 
that carrier and this directly relates to the 

throughput a user will experience. 
In the most simple of MAC protocols, 

any modem can transmit whenever it has 

data. If two or more modems transmit at 

once, the messages will collide and the 
data will be lost. When a collision occurs, 
each modem will first have to detect that 
collision and then retransmit, possibly 

colliding even again. 
The MAC protocol is critical to the effi-

cient use of return path bandwidth. If the 
MAC protocol allows too many collisions, 
bandwidth is wasted. If the MAC protocol 
constrains modems to transmit one at a 

time, data will get through on the first at-
tempt and the return path bandwidth will 

be used efficiently. 
While efficient use of return path band-

width is critical, there is another important 
reason to have a good MAC protocol. This 

is the user. When there are a lot of colli-
sions and retransmissions, the user will 
perceive a "slow" system. On the other 

hand, having data get through the first 
time helps the user perceive a "fast" sys-
tem. Hence, the MAC protocol directly im-

pacts the experience of the end user. Since 

the cable industry is advertising cable 
modems as providing faster Internet access 
than telephony modems, an MSO should 

deploy product with a MAC protocol that 
provides the best service for the consumer. 

Let's discuss three examples of cable 
modem MAC protocols: 1) Random access, 
2) Polling, 3) Reservation 

Variations of the first two of these proto-

cols are available in cable modems today. 
Reservation is the most recent advance-
ment in cable modem MAC protocol and a 

version defined by the Multimedia Cable 
Network Systems (MCNS) consortium is 

being implemented now. 
As a consequence of allocating return 

path bandwidth, the MAC protocol relates 

directly to how an MSO can provide quality 

of service (QOS) for modem users. QOS is 
a concept whereby certain users are guaran-
teed more data throughput than other users 

and is a service that marketing can use to 
sell cable modems. If certain customers 
want to pay more for guaranteed band-
width, they can be accommodated based on 

the implementation of the MAC protocol. 
When there are many users on the system, 

those guaranteed a higher QOS will receive 
preferential treatment with respect to data 
transmission and hence will receive greater 
data throughput as compared to users with 

a lower QOS. 

Random access 
This protocol is accurately described by 

its name. In a random access based system, 
any modem can transmit whenever it has 

data. If more than one modem transmits at 
a given time, the data will collide and have 
to be retransmitted, which slows the re-
sponse to the user. When a collision oc-

curs, the modems must recognize data has 
been lost, generally by not getting an ac-
knowledgment over the forward path, and 
only then will they retransmit. This sounds 

inefficient and is. Additionally, as more 
modems are added to the network, there 

will potentially be more collisions. With 

more collisions, there are more retries and 
even less data gets through. On a busy sys-
tem, it is possible to get as low as 30% 
throughput. That is, 70% of the throughput 
is used for collisions and retries, an ineffi-
cient usage of the return path. 
With a random access protocol, there is 

no way to guarantee QOS. Since any 
modem can transmit whenever it wants 
to, no modem is guaranteed throughput. 

There is a place for a random access 

MAC however, and that is as an Ethernet 

local area network (IAN) interconnection. 
For example, a business with several loca-
tions might have individual Ethernet 
LANs at each location to interconnect. An 
MSO could offer an interconnect service 
that would be on par with a "leased line" 
Ethernet connection between the sites. If 

the cable operator can offer this service at 
a lower price using an HFC network, 

rather than another interconnect company, 
there is a potential business opportunity. 
A polling-based MAC protocol has 

advantages over a random access based 

Continued on page 104 

RMS Taps, Splitters & 
Couplers Outperform 

the Competition 

True 1 GHz performance for 
advanced network applications 

full line of indoor splitters exceeds 
industry specifications 

High performance outdoor taps 
and passives meet or exceed 
common industry standards 

Our 1 GHz Plus products offer high 
end performance surpassing the compe-
tition. And, now that we've teamed with 
Channell, we can provide complete solu-
tions for your broadband applications. 

Call today for complete information. 

FIM 
ELECTRONICS, INC. 

A Channell Company 

U.S.A. 

CANADA 

U.K. 

800/223-8312 
201/601-9191 
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800/387-8332 
905/567-6751 
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Know Your Inside Wiring Options 

BOTTOM LINE o 

The Twisted-Pair Twist 

Gone are the days that the cable tech-
nical community could basically ig-
nore the down-and-dirty details of 

twisted-pair wiring. That was the 
competition's deal... 

But in today's data arena, many cable 
ops are taking up the telephony return 

path option, and it's prudent to under-
stand twisted-pair—especially at the 
customer premises—in part because 

it essentially becomes an element in 
your system. 

Strategies for engineering supervi-
sors and their technicians: 

• It is imperative that cable's technical 
people become able to quickly recog-
nize the existing wiring scheme in 

the home and the type(s) of connec-
tors used in the wire system. The 
wire routing, connector type and 
housekeeping of connections places 

practical limits on the services avail-
able within the dwelling. 
• Administering data services through 
existing loop wired systems is time-
consuming, both for new services 

and re-locations to other outlets. 
This makes it much harder for super-
visors to schedule installer work-

loads. Specific strategies need 
development to maximize efficiencies 
for the work force. 

By J.R. Anderson and Ernest Gallegos 

n today's cable telecommunications arena, it has become less and less of an option for 

engineers and technicians to define themselves as purely "cable" or "telephony" or 

"computer." And that's especially true when you start getting into data delivery. With many cable 

operators taking up the telephony return path option—at least as a start toward learning the 

high-speed data delivery business—it is becoming imperative that the cable technical community 

improve its understanding of telephony wiring. 

This article explains the basics of twist-
ed-pair evolution, its installation histo-
ry and practical guidelines for 
maintaining wire systems. Topics in-

clude the definition of unshielded 

twisted-pair (UTP), a history of tip and 
ring, color coding for telephone ca-
bling, loop vs. home run wiring, physi-

cal connection schemes and testing of 
structured wiring systems. 
Any distribution scheme routing 

video, voice and/or data throughout a 
residence or business environment is 

classified as a wiring system. These in-
ernal networks have evolved from sim-
ple voice-grade telephone distribution 
systems into sophisticated, high-speed 

digital transport avenues. Customer 
needs have forced the business environ-

ment to rapidly evolve over the last 
decade and residential development is 

now gaining a wider audience due to 

work-at-home developments and out-
sourcing by employers. It has become 
unacceptable to force new customers to 
continually upgrade internal wiring as 
new network speeds and services are 

marketed by providers. The concept of 
backwards compatibility is more impor-

tant in dealing with the residential seg-
ment, particularly since homes and 

apartments were not originally wired to 
support the newer networking access 

speeds. Modem vendors have been 
forced to deal with the ever-growing 
number of multiple providers of net-
working connections. This battle refo-

cuses on practical limitations of existing 
wiring and recommendations for new 
wiring deployment. 
The existing, or wired universe, do-

main continues to work fairly well for 
analog voice provisioning. Older wiring 

systems can be forced to allow multiple 
vendors of voice services to provide dial-
tone within the premise (building or resi-
dence). It is the desire to network 
computers that has forced connection 

providers to upgrade and change business 
strategies to meet market demands. 

Structured wiring? 
The existing universe tends to consist of 

copper wires running from a building's 
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Fiber Optics/Power Supply And 
Network Distribution Enclosure 

Cross Connect Cabinet 

This engineered enclosure is specifi-

  cally designed by Moore to house fiber 
optic cable, standby power supply equipment and 

the electronics found on digital loop architectures 

used to support the delivery of voice, data, video 

and information services. 
Internal support and storage components can 

be custom selected based on the specific electron-
ics and powering designs. Overall dimensions vary 

depending on system requirements. 

Moore will install RUM540 System compo-

nents for status monitoring and electric 

consumption (meter reading) data in all of it's 

Opto-Electronic enclosures as an option. 

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

1441 Sunshine Lane • Lexington, KY • 40505-2918 • Phone: 800-769-1441 
Fax: 606-299-6653 • Internet: http://www.mooredp.com 

Reader Service Number 30 



Figure 1: Loop wired structured wiring 

1.< 

loop wired UTP, series wired between outlets 

Doto outlet 

Telephone outlet 

Service connection box 

entry to individual outlets—predominantly 

of a loop-wired nature. Most cable telecom-
munications personnel are familiar with the 
limitations of loop wiring for video: signal 
degradation, outlet wiring problems and ad-
ministration of set-top box controlled ac-
cess. The same issues occur when 
customers want to add different telephone 

and data services within an existing resi-
dence or office. Existing wires were typical-
ly run in a looped fashion (series wired) by 

the original electrician from outlet to outlet. 
Wire was acquired from wherever the con-

tractor purchased and installed the product 
to provide 30-4,000 Hz of voice bandwidth. 
The advent of data modems and the need 

for new outlets where a computer or satel-

lite receiver resides has forced businesses 
and homeowners to install additional out-
lets to existing distribution systems. Twist-

ed-pair conductors are typically not offered 
with any external electrical shielding. UTP 

Figure 2: Home run structured wiring 

UTP, home run from service box to individual outlets 

Data outlet 

Telephone outlet 

Service connection box 

is the standard media used today to inter-
connect voice and data services within a 

premise--be it business or residence. 
The data market has forced better con-

nection schemes and revised architectures 
to increase the local bandwidth of wiring 
systems. Home run or dedicated conduc-
tors from the individual wall plate are in-

stalled back to a hub or star-point. This 
technique for UTP conductor placement 

allows changes of service to be provisioned 
to each individual user location, and en-
sures high capacity connections up to 100 

Mb/s. Different classifications of UTP ca-
bling and connectors may be purchased 

that specify delivery of varying amounts of 
bandwidth to users. Loop wiring and 

home run systems are reviewed in Figures 
1 and 2. Several modular wall plate and 

connector variations are shown in Figure 3 
on page 58. Beware—multiple standards 
for connectors and pair terminations exist! 

Tip and ring 
Tip and ring are derived from the old 

patch cord days when live operators were 
used to connect the telephone world to-

gether. The 310 cord that went to the call-
ing party would be plugged into that 

party's line. The 310 cord had a tip (the 
point of the plug). The middle of the 310 

plug was called the ring and the outer part 
of the 310 plug was called the sleeve. 

When the 310 plug was inserted into the 
slot, the current was placed to the line 

from the switch office equipment. The 
line would have -48 VDC (talk battery). 
POTS (plain old telephone service) is a 

relatively simple circuit. It takes a tip and 
ring, commonly called a pair, to establish 

a telephone connection. Current (-48 
VDC) or voice outbound is sent on the tip 
wire. Return path, or receive, is on the 

Continued on page 58 
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TRIUMPH! 

The triumph of powerful systems up and running. The success of 
using our proven OFDM technology to provide efficient and reliable 

communications in the return path. 

But reliability is only part of the picture. Access is the key. With 

West End's array of data, voice and Ethernet interfaces, you can 

now travel the world... in any form you choose. 

Talk to us about the most powerful and sophisticated cable 
communication capabilities anywhere. For business or residential, 

data or voice services over cable networks, come share in the 

triumph — with West End. 

&Vie) WEST END 
A Newbridge Company 

Head Office 613 623-9600 
Europe +44 163 347 9600 

Americas 703 707-9600 
Asia-Pacific 61 2 376 3600 
e-mail: rnarketing@westendsys.corn 
Internet: http://www.westendsys.com 
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Company 

able Modem Facts 
At-a-Glance 

Address Modem Model Modem Type Upstream Upstream Upstream Upstream 
Frequencies Modulation Data Rate Channel BW 

New Medio Communications Tel Aviv, Israel 

Motorola 

NetGame Cable 

Cyber City010 ASK 

Cyber City020 QAM 64 

Cyber City 020 DAM 256 

Internal PC: ISA Bus 

Internal PC: PCI Bus 

Internal PC: PCI Bus 

Telephone Return 

Telephone Return 

Telephone Return 

Telephone Return 

Telephone Return 

Telephone Return 

Telephone Return 

Telephone Return 

Telephone Return 

Telephone Return 

Telephone Return 

Telephone Return 

Schaumberg, ft CyberSURFR External 5 -42 MHz pi/4-DOPSK 768 kbps 600 kHz 

Givatayim, Israel NeMo External 5 - 42 MHz QPSK up to 5.5 Mbps up to 2.75 MHz 

Phozer Extenal 5 - 42 MHz OPSK 6 Mbps 2 MHz 

Juno Internal PC: PCI Bus 5 - 42 MHz USK 6 Mbps 2 MHz 

LANCity Andover, MA LCP Personal Cable Modem External 5-42 MHz MK 10 Mbps 6 MHz 

LCw Four User Workgroup Cable Modem External 5-42 MHz QPSK 10 Mbps 6 MHz 

Kb Multi User Cable Modem External 5-42 MHz QPSK 10 Mbps 6 MHz 

Terayon 

Zenith 

Toshiba 

Hayes 

IBM 

Santa Clara, (A TeraPro External 5-42 MHz 16 DAM 14.3 MHz 6 MHz 

Glenview. IL HomeWorks Unviersal LANHWU-5K External 12 - 108 MHz BPSK 500 kbps 1 MHz 

HomeWorks Unviersal LANHWU-4M 12 - 108 MHz BPSK 4 Mbps 6 MHz 

Irvine, CA PCX Cable Modem External 88 MHz-750 MHz QPSK 8.192 Mbps 6 MHz or less 

Norcross, GA ULTRA Internal PC: ISA Bus Telephone Return Telephone Return Telephone Return Telephone Return 

Research Triangle Park, IBM Cable Modem External 5.1 - 40.1 MHz QPSK 2.56 Mbps 1.8 MHz 
North Carolina 

Com21 Milpitas, CA ComPORT External 5-40 MHz QPSK 2.56 Mbps 1.8 MHz 

Intel Santa Clara, CA CablePort CBL6MDM9701 Internal PC: PCI Bus Telephone/ISBN Telephone/ISDN Telephone/ISDN Telephone/ISDN 

General Instrument San Diego, CA SURFboard SB1000 Internal: PC ISA Bus Telephone Return Telephone Return Telephone Return Telephone Return 

Scientific-Atlanta Norcross, GA dataXcellerator CM-1000 External Telephone Return Telephone Return Telephone Return Telephone Return 

dataXcellerator 2 External 5 - 40 MHz QPSK 1.5 Mbps 1 MHz 

Hybrid Networks Cupertino, CA Client Cable Modem CCM-201 External Telephone Return Telephone Return Telephone Return Telephone Return 

Client Cable Modem (CM-221 External 8 - 15 MHz FSK 19.2 kbps 300 kHz 

Toshiba Irvine, CA PCX Cable Modem External 10-40 MHz QPSK 2.048 Mbps 1.5 MHz or less 

US Robotics Skokie, IL U.S. Robotics Cable Modem Internal Telephone Return v.34 33.6 kbps Telephone Return 

Phasecom Cupertino, CA Speed-Demon External 5-42 MHz QPSK 2.56 Mbps 2 MHz 

GADLine —information not available at press time 



Editor's note: They say you can't tell the 
players without a scorecard. That's particu-
larly true in the fast-growing technology seg-
ment of cable modems. Startups compete 
with established names and networking com-
panies make technology acquisitions to bet-
ter service the end-to-end needs of their 

customers. Things are moving pretty fast. 
What follows is our best effort to keep 

track of the actual hardware now on the 
market. We at "Communications Technolo-
gy" understand that new companies may 
have entered the race after this chart was 
compiled. If we have inadvertently omitted 

Downstream Downstream Downstream 
Frequencies Modulation 

Downstream 
Data Rate 

48 -855 MHz ASK 550 kbps per modem 5 MHz 

46 -862 MHz QAM 64 9.62 - 38.43 Mbps 6 - 8 MHz 

46 -862 MHz QAM 256 12 83-51.24 Mbps 6 - 8 MHz 

65 - 750 MHz 64 PAM 30 Mbps 6 MHz 

50 - 820 MHz ()MK 12 Mbps 6 MHz 

50 - 820 MHz 256 QAM 38 Mbps 6 MHz 

50 - 820 MHz 256 QAM 38 Mbps 6 MHz 

54 - 750 MHz CIPSK 10 Mbps 6 MHz 

54 - 750 MHz QPSK 10 Mbps 6 MHz 

54 - 750 MHz QPSK 10 Mbps 6 MHz 

400 - 750 MHz 16 QAM 14 Mbps 6 MHz 

50 - 750 MHz BPSK 500 kbps 1 MHz 

50 - 750 MHz BPSK 4 Mbps 6 MHz 

10-40 MHz QPSK 2.048 Mbps 

55 - 850 MHz BPSK 4 Mbps 

54 - 800 MHz 64 QAM 30.72 Mbps 

1.5 MHz or less 

6 MHz 

6 MHz 

300 - 800 MHz 64 QAM 30.336 Mbps 6 MHz 

or 88 - 450 MHz 

300 - 750 MHz 64 UM 5.056 Mbps 6 MHz 

54 - 806 MHz 64 CIAM 26.9707 Mbps 6 MHz 

300 - 600 MHz 90PR 6 Mbps 3 MHz 

54 - 800 MHz CIAM 27 Mbps 6 MHz 

54 - 806 MHz 64 OAM 10Mbps 2 MHz 

54 806 MHz 64 QAM 10 Mbps 2 MHz 

88 MHz-750 MHz QPSK 8.192 Mbps 

50-860 MHz 256/64/16 QAM 27 Mbps (in 64-C1AM mode) 

50-860 MHz 64 QAM 30 Mbps 

6 MHz or less 

6 MHz 

6 MHz 

Notes 
Frequencies 

any companies, for whatever reason, feel free 
to contact us at 1201 Seven Locks Rd., Suite 
300, Potomac, MD 20854. We will happily 
publish information on companies missing 
from this list. 

Andy Morris is a freelance writer out of New York. 

total throughput is 5.5 Mbps per channel 

Phazer & Juno are some modem - 

Phazer is on internal PC Card and Juno is an External modem 

owned by Bay Networks 

Access scheme is S-CDMA, 

Cisco Systems has equity interest in Terayon 

2-way or telephone return 

2-way or telephone return 

3Com offers same modem under name 

3Com Home Modem - 3Com has equity 

interest in Com2) 

also available for European 8 MHz channel configuration 

tentatively scheduled to ship in 1st Quarter 1998 

supports up to 20 PCs; single user version is N-201 

supports up to 20 PCs. single user version is N-221 



Figure 3: Telecommunications terminations, modular jack fields 

Outlet module 

1 2 3 4 5 6 7 8 

Ri-45, 8 conductor, [IA/TIA 
11568-B 

1 2 3 4 

RI-11, 4 conductor 

1 2 

Ri-11, 2 conductor 

Pin# 
1 
2 
3 
4 
5 
6 
7 
8 

Pin# 
4 
3 
2 
1 

Plug end of connector 

Color 
WO 
OW 
WG 
8W 
WI 
GW 
W BR 
8R W 

Color 
Y 
G 

BK 

Color 
G 

17p/ring 
Tip 2 
Ring 2 
Tip 3 
Ring 1 
Tip 1 
Ring 3 
Tip 4 
Ring 4 

Tip/ring 
Ring 2 
Tip 1 
Ring 1 
Tip 2 

Tip/ring 
Tip 
Ring 

Warning: Multiple pin assignments exist on plugs and wall plate modules! Use caution when specifying install components. 

Continued from page 54 

ring. This is known as a positive ground 

system, where power flows from negative 
to positive. When the station set (cus-

tomer receiver) is raised, current flows 
from the switch office, over the ring side 
of the cable pair, through the set and back 
to the central office on the tip side of the 

pair. The circuit is completed by the bat-
tery or voltage source since the tip is 

grounded at the switch office. Today, tip 

and ring designations are still used and 
two wires are required to establish most 
telephone connections. 
These two wires are known as a twist-

ed-pair, which means that the two wires 
are twisted around each other a given 
number of times per foot. The number of 
wraps of each pair also has to do as to 
where the pair lies in the bundle of wires 
that make up a cable. Twist helps on 
power induction and noise influence. 

Today, as in the early days, telephone ca-

bles are placed on the same poles as 
power lines (typically 48 inches below 
power).. Telephone cables also are placed 
in the same trench as power (12 inches 

minimum earth separation from power is 
recommended.) 

Color coding 
Color coding of the conductors for in-

side wiring and outside copper cables is 
best explained using examples. Inside 
UTP is typically installed in two-, three-

and four-pair increments of bandwidth 
capacity and are rated by category. For 
example, Category 3 and 5 cabling sys-

tems are the most common in today's 
telecommunications arena. Category 3 ca-
bles are specified for 16 Mb/s rates, while 

Category 5 cabling has a 100 Mb/s capaci-
ty. The color code for two (2) through 

eight (8) conductor inside cable is de-
tailed in Figure 4 on page 60. 

Outside plant cabling and typical tele-

phone service cables are color coded differ-
ently. Strict housekeeping is necessary 

when dealing with copper pair administra-
tion since 25-pair binders are grouped in-

side of one cable sheath. Table 1 on page 

68 depicts the pair assignment and colors 
within a typical 25-pair binder group. Also, 
the binder group color schemes for up to 
600 pair is shown in Table 2 on page 68. 

To distinguish the different pairs from 

each other, a color code was developed for 
the telephone cable. (Note: This color 
code scheme is different than the one used 

for resistors.) The color code is used on 
25 pairs of wires and repeats on multiples 
of 25 pairs. At first, there were problems 

with many different color codes. The cur-

rent code in use has 10 colors: white, red, 
black, yellow and violet (known as tips), 
and blue, orange, green, brown and slate 

(known as rings). There are five of each 
color. So, for example, Pair 1 would be 
white-blue, Pair 2 would be white-orange 

and so on to Pair 25—violet-slate. 

Binder groups also use the same color 
code to determine one 25-pair group from 
additional 25 pair groups in the same 
cable. Group 1 has a white-blue color just 

as it has in Pair 1. Binder Group white-
blue is Pair 1 to 25 and Binder Group 
White-Orange is Pair 26 to 50. Binder 

Group White-Slate is Pair 101 to 125 and 
so on to Binder Group Violet-Brown, 
which is Pair 576 to 600. 

Wiring and connection 
The internal wiring at the customer lo-

cation, referred to as the premise, is of 
prime concern for the purpose of this dis-

cussion. It is imperative that the 
installer/technician be able to quickly rec-

ognize the existing wiring scheme in the 
home and the type(s) of connectors used 

in the wire system. The wire routing, con-
nector type and housekeeping of connec-

tions places practical limits on the services 
available within the dwelling. 

Older types of cables and its connec-

tions force the installer to determine the 
best means of adding service through the 
entry facility (service box), after the pro-
tection system is installed on the drop. 
This protector—carbon block, gas tube or 
solid state—is routinely mounted on the 
outside wall and functions much as a cable 
TV ground block. Transient voltages or 
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'Absolutely, positively, 
undeniably, unconditionally 
the smartest TDR feature available today. 

Intermittent Faults? 
No problem! 

Riser-Bond Instruments introduces a new 
feature, INTERMITTENT FAULT DETECTION, 

for the highly popular Model 1205C Time 
=Domain Reflectometer, Cable Fault 

Locator. 

The Intermittent Fault Detection Mode 
- (IFD) detects and displays 

intermittent faults, such as 

intermittent or bad connections, 
regardless of whether they are 

opens or shorts. With the 

Model 1205C's IFD, you do 
not have to second-guess 

where the fault is and set the 
TDR accordingly. Just 

connect the 1205C to the 

suspect cable. Once a fault is 

detected, you can reposition the 
waveform, zoom in, zoom out, 

increase or decrease the vertical gain, 

or move the cursors, all without losing 

the waveform! 

Try that with any other TDR! 

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

This is just one of the super features you get with a Model 1205C. 

800-688-TDRs 402-466-0933 Fax: 402-466-0967 

Call for a demonstration today! 

Riser Bond 
INSTRUMENTS 
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Figure 4: UTP, four-pair/eight conductor cabling 

r-
Pair# 

2 

3 

4 

Tip (+) 
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Ring (-) 
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Orange/white 

Green/white 

Brown/white 

Category 3 = 16 Mb/s rate, two twists per foot, minimum. 

Category 5= 100 Mb/s rate, varying short pair lay technique. 

undesired current is shunted away from 
the premise wires by these telephone pro-
tectors. In multiple dwelling units (MDUs) 
the surge protection systems will vary in 
physical appearance; however, its function 
is ta isolate the outside plant and any tran-
sient energy from the building's structured 
wiring system. 

One of the largest 
challenges to the 
new installer is effi-
ciently determining 
the wiring scheme 
within the unit or 
home. Tracing the 
drop wires from the 
entry point through 
the dwelling re-
quires the knowl-
edge of where the 
outlets are located 
and the level of ser-
vice currently pro-
vided. If a single set 
of telephone wires 
leave the entry, it is 
obvious that loop 
wiring was used, es-
pecially if multiple 
phone outlets are 
currently in service. 
New service may be 
provided to new 

outlets in parallel to an existing loop. 
This is a common means of adding a dat-
acom outlet for a home office applica-
tion. Routing the new wires through a 
crawl space or attic is a common installa-
tion practice; twisted-pair 
cables tend to be easier to place than 
their coaxial counterparts. 

The UTP wiring is smaller in diameter 

and minimum bend radius is far less criti-
cal than video cabling,. However, care in 
maintaining clean connections and place-
ment skills is important for higher speed 
data services. Should the existing loop 
wiring be utilized for new outlet activa-
tion, a careful review of all intermediate 
wall plates may be required to activate 
pairs not previously in service. In these in-

stances, it may actually be easier to place 
new cabling from the service box to the 
new outlet location. This new cable with 
new connectors could easily offer higher 
transmission speeds than could ever be 
forced through the existing wire system. 
Home run drop systems are the norm in 

today's business world. Newer homes and 
apartments are moving to star-wired archi-
tectures to allow for multiple service 
providers and ease of service administration 
within the dwelling. Strategies must be de-
veloped that enable the technician to rapid-
ly determine which scheme is most effective 
for the customer's application. As usual, the 
most lasting impression left with the new 
customer is the quality of the installation! 
The actual connection utilized on the 

twisted-pair is the practical limitation on 
network throughput within the dwelling. 
The use of Category 5 wiring without 
proper connection techniques would ef-
fectively waste the added price premium 
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SEVERE STORM WARNING FOR THE FOLLOWING AREAS ... Case Study #857 

Joe was concerned 

about the cost of 

implementing EAS. 

He didn't want to 

blow his budget, but 

he had to keep his 

subscribers happy. 

Could he do both? 

Stay Tuned for Flexible EAS Solutions. 

Come see our live product demo at booth #1736 

W e interrupt this publication to bring you an 

important message. You can't control the weather, 

but you can control how EAS affects your programming, 

your time and your budget. 

Sprint North Supply joined HOLLYANNE CORPORATION, 

IDEA/ONICS and ALBRIT TECHNOLOGIES to bring you 

more flexibility. We offer RF solutions, IF switching, baseband 

switching, video crawl and hybrid solutions. Consider 

video crawl on premium channels and full-screen messaging 

on others. Or, get basic equipment expandable to crawl, 

which can also promote popular channels or offers. 

Get a complete EAS solution, including leasing, from 

one source. So whatever the weather, you can forecast 

static-free EAS solutions. 

Sprint North Supply 

600 New Century Parkway 
New Century, KS 66031-8000 

1-800-639-2288 

Sprint 
Call us for free information on 
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To reach us, 
18001311-6625 Toll Free 
(954)486-0039 Ph. 
1954)486-0202 fax 

Now on the Internet: 

www.askacomicom 
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Communication Corp. 
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versus Category 3 cabling, which is ap-
proximately a 60% premium! 
The most prevalent connection block 

encountered in older wire systems is the 
venerable 66 block. Twisted-pair cabling 
is cut to the specific length desired by 
the installer and forced into the connec-
tion block with a punch-down tool. This 
particular tool allows the wires to be 
quickly terminated without stripping the 
electrical insulators from the conductive 
pairs. Some punch-down tools terminate 
and cut the conductors to the desired 

length, thereby eliminating the potential 
shorting of pairs across the 66 block. 

On a common 66M1-50 block, 50 pairs 

can be terminated onto each side of the 
connector block. Cross-connecting station 
wires (outlet wires) into the service cabling 

is accomplished with bridging clips that 
span the center of the block, or with short 

spans of patch wiring. Most 66 connection 
systems cannot enable the bandwidth of 
Category 5 cabling systems to be realized. 

Newer 66 systems are Category 5 capable, 
but carry an additional price premium. 

Older, screw terminal type hardware 

works well for voice and low-speed data 
and carries the lowest cost. 

The datacom applications launched dur-
ing the last decade have forced the business 

market to move to newer, more modular 

connection schemes. Bend radii, conductor 
termination and pair management were crit-
ical criteria, which led to the deployment of 

the 110-type system. The gripping of the ac-
tual copper conductors must securely fasten 
the termination but allow for drop service 
changes, additions and moves. Insulation 
displacement contact (IDC) connections 
allow for repeatable and lasting termina-

tions. The 110 system's physical routing and 
termination of pairs is accomplished with 

proper attention to environmental require-
ments needed for 100 Mb's data rates. 

Twisted-pair conductors are fanned-out 
(unwound) and placed into the connector 
block with a special punch-down tool. Spe-
cial cutting heads allow the network pairs to 
be accessed at multiple points along the rails 

down the center of the backplane. Station 
wiring to the individual outlets is terminated 

onto the outer rails of the system. The pair 
count of the cabling determines the size of 
the connector block it is terminated into and 
its location on the backplane. 

Housekeeping of the input network ca-
bling is commonly accomplished into the 

bottoms of the connector block units. 
Cross-connecting to station wiring is ac-
complished on the top of the three-, four-, 

or five-pair blocks. Changes and outlet 
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The cost of in-home installation and test can be 

murder on your budget. 

Scheduling appointment times, fumbling through 
wiring, and finding owner-installed components 

triples the expense compared to a curb-side test. 

Anritsu Wiltron's Cable Mate accu-
rately verifies the entire cable 

drop, including in-home wiring, 

from a curb-side test connection. 

Cable Mate's advanced Distance-

To-Fault mode displays SWR 

versus distance—clearly indicating 
the frequency response of all 

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

Unlike time domain reflectometry (TDR), Cable 

Mate's frequency domain reflectometry (FDR) 
works at RF frequencies. This enables Cable Mate 
to accurately evaluate high-frequency performance. 
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The spectral magnitude of a TDR's pulsed DC 
output tends to roll off rapidly at high frequencies. 
Thus, traditional TDR-based tests do not measure at 

RF frequencies. With FDR, you specify the frequency 

range to meet the requirements of your system. 

Cable Mate's user-friendly display, controls and 
menus simplify procedures. 

Up to 40 sweeps can be stored 

for comparison to historic data. 
So, if you want to ensure signal 
quality without the budgetary 

  horror stories, pick up Anritsu 

500 MHz 1000 MHz Wiltron's Cable Mate. 

Call 1-800-230-2972. 

vvvvvv.anritsuwiltron 

iinritsu 
comWiltron 

There's a bad splitter 36.4 feet inside 
the old Bates' place. The good news is 
you don't have to go inside to find it. 

United States) (800) 230-2972, Canada) (613) 828-4090, Europe: 44 (1582) 418853, Japan( (03) 3446-1111, Asia-Pacific) 81 (3) 3440-2770, South America) 55-21-286-9141, Singapore: 011-65-2265206 
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Figure 7: Cabling schematics, home run 
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Multimedia PC 

Network cobling 
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moves are easily completed because of the 
physical appearance of the wiring at a sin-
gle outlet in the home run or star wired 
distribution associated with today's 110 
system deployment. Rapid testing of ser-
vices at each outlet is achieved since the 
outlet is easily identified at the service box 
location with inexpensive test equipment. 
Once each outlet is properly spliced 

and tagged at the service box, the wall 
plates never require removal since all pairs 
are pre-terminated and tested during acti-
vation. All service and outlet administra-
tion is controlled from a central point, 
which offers security and convenience. 

Additions and tests 
Determining the best means of providing 

additional services via an existing wire sys-
tem requires rapid recognition of the rout-
ing and service outlet layout within the 
dwelling. Single family and MDU distribu-
tion systems behave as electrical equiva-
lents. However, the materials used in the 
original construction can vary immensely. 
Care must be taken to recognize levels of 

When you're up to your you-know-what in alligators, you want a portable OTDR that's going 
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to get the job done thoroughly, accurately, and we might add, quickly. 

service currently active at the subscriber's 
network interface unit (NIU) and pairs exit-
ing the NIU should be carefully documented. 
A schematic of the wiring system is gen-

erally unavailable, therefore it is imperative 
that the technician recognize the system's 
electrical nature. It may be advantageous to 
place new wiring from the subscriber inter-
face directly to the new outlet in a residen-
tial application. Apartment domains tend 
to force the use of vacant pairs within the 
existing walls. This requires several tests of 
the wiring prior to outlet activation. 

Structured wiring should be inspected 
at the interface location (NIU)—see Fig-
ure 5 on page 60—and vacant pairs iden-
tified. If appropriate, can expansion 
modules be placed in customer-owned ter-
mination units, or will new service 
providers place their own entry facility? 
General installation practices recommend 

starting with the pair farthest in count 
from the existing service wires. For exam-
ple, if the primary pair of a three-pair 
cable (WB = white-blue) is the existing 
phone line, new service should be routed 

via the third pair (WG = white-green). 
This minimizes the chances of crossed 
pairs and other potential wiring problems 
within the unit. 

"Much of the 
technical knowledge 

cable TV service 
personnel currently 

have can 
be oplied to the 

twistec.-pair domain." 

Figure 6 on page 62 is an example of 
adding service to a loop wired residence. 
Four existing phones and one spare outlet 
are currently active off the first pairs of a 
two-pair loop, and an additional data outlet 

is requested for the study (Outlet 3). The 
installer first determines a model of the 
routing and verifies the "in-service" pair. 

The first test performed is to check for 
potential short circuits on the desired pairs, 
whether due to drywall attachments or bad 
installation/splicing problems. A time do-
main reflectometer (TDR) can be used at the 
NIU in conjunction with a drop toner to 
verify the existence of shorts in the wiring. 
A continuity test is then performed be-

tween the NIU and the outlet to verify the 
pair integrity and proper tip and ring splic-
ing. Crossed pairs may exist due to installa-
tion errors. This will identify any potential 
problems within the dwelling requiring cor-
rection. Notice that the second pair (BK&Y 
= Black and Yellow) is used from the origi-
nal wiring to offer data service to Outlet 3. 

Figure 7 on page 64 shows the addition 
of data service over a home run, or star 
wired, dwelling. The actual tests of 
premise wiring performed by the installer 
are the same, but there are no intermediate 
splices/outlets to offer problems between 
the NIU and the desired outlet. If modular 

In some parts of the world, 
the locals are more inclined 
to greet you with open jaws 
than open arms. That's why 
we recommend a real life-
saver for your next project, 
the OTDR Plue Mu'Wester. 
It's designed to evaluate, 
summarize and document at 
the touch of a button. It also 
minimizes field testing time 
by automating tests of dual 
wavelength hybrid systems 
and printing reports back at 
the office. Your Plus can be 
customized with multi- and 
single-mode OTDR functions, 
as well as a power meter, 
visual fault locator and 
light source. In other words, 
the Plus can really save your 
you-know-what. 

1-800 -743 -2675 
www.siecor.com 

SIECOR 
At your service. In any situation. 
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Equalizers 

Is it true? 

New Quality Replacement EQs for 
Scientific Atlanta that Perform 
Better or Equal than Original 

Manufacturer Specs. 

Flatness = ±0.15 dB 
Return Loss _≥ -20dB 
Insertion Loss ≤ 1dB 
450, 550 and 750 MHz 

All for under $9.35 and fast delivery. 

Yes It Is, So Call To Order Now 
Quantek Decibel, Inc. is not a sales agent for Scientific Atlanta 

i (305) 556-4887 

Fax (305) 556-5887 

Quantek Decibel, Inc. 
6065 NW 167' ST. Unit B-12 
Miami Lakes, FL 33015 

Established 1975 

S450M (MODULATOR) S450 P (PROCESSOR) S890D (DEMODULATOR) 

• ago s 

C6M-II 1 Gliz Modulator DigiCipher Il DSR-4500 

"Call us for all your Jerrold requirements" 
DENVER, CO 
800-525-8386 
303-779-1717 
303-779-1749 FAX 

ATLANTA, GA ST.LOUIS, MO PHOENIX, AZ 
800-962-5966 800-821-6800 800-883-8839 

OCA LA, FL INDIANAPOLIS, IN 
800-922-9200 800-761-7610 http://www.megahz.com 

"Unique" Products For the 21st Century! 

outlets were used, there is a good possibili-
ty that the wall plate need not be removed. 
The data service is spliced onto the fourth 
pair (W/BR = White Brown) at the N1U via 
a 110 block and cross-connected to the 
network via patch wiring or bridge attach-
ments. A 66 block would accommodate 
this function, but the 110 system was cho-
sen for administrative convenience by the 
service provider. 

It is obvious that administering phone 
and data services through existing loop 
wired systems is more time-consuming, 
both for new services and re-locations to 
other outlets. This makes it much harder for 
the supervisors to schedule installer work-
loads. Specific strategies need development 
to maximize efficiencies for the work force. 
A competitive advantage is available to 

progressive companies that eliminates ser-

vice barriers common with the incumbent 
local phone provider! Multiple standards 
exist for modular, customer premise 
wiring systems. However, the data world 
has attempted to reduce the possible 
quantity of physical connection schemes. 
Careful attention to the installation manu-
als for customer premise equipment 
(CPE) and the ability to crimp modular 
jack cords in the field are necessary skill 
sets for new service providers. 

Strategies for success 
The emergence of second or third service 

providers within the community will lead 
to market confusion. New providers must 
have a well-documented plan for deploy-
ment to avoid adding to the turmoil! The 
underlying theme of this article is that 
twisted-pair networking is a robust and 
easy-to-learn media for administration and 

maintenance purposes. It should be patent-
ly obvious that housekeeping and proper 
documentation of structured wiring systems 
is critical to the success of new service 
providers. The original installation of twist-
ed-pair within a building or home will have 
the greatest probable impact on the techni-
cian's ability to provision new services. 

Training of the installation staff needs to 
emphasize rapid determination of the exist-
ing wiring scheme and its potential for trans-
port of new services. The connector practices 
utilized during the activation of existing 
POTS circuits and housekeeping at the wall 
plates should be quickly verified as usable 
within the unit or new conductors will have 

1 
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Ilewlett-Packard Co. TMMID627.I/CT 

INGRESS PROBLEMS SLOWING YOU DOWN?-

Speed has never been as important in the race 
to install and maintain your return path as it is 
today. So the last thing you need is a problem 
with ingress. That's where the HP CaLan 3010R/H 
Sweep/Ingress Analyzer comes in. 

A comprehensive, flexible field tool. 

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

it all—even in the presence of ingress. 

• Forward sweep 

• Reverse sweep 

• Signal-level measurements 
(including digital signals) 

Highlights of the HP CaLan 3010R/H include: 

• Ingress Detection 
When ingress corrupts return path communi-
cation, the headend unit transmits a display of 
the ingress image to the field unit for immediate 
troubleshooting. 

WE'LL GET YOU UP TO SPEED. 

• Dual Path Sweep 
One headend box for both forward 
and return sweep means more 

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

• Digital Power 

Quickly and accurately measures 
average power of digital carriers— 

including return path TDMA (bursted) carriers. 

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

New! 

New! 

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

For more information call: 1-800-452-484e Ext. 5333. 
.In Canada call l-800-a87-3154, program number TMU355 

www.hp.com/go/catv 

HP CaLan 3010R field unit 
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to be placed. Care must be taken to recog-
nize existing features at the dwelling, no 
compromise of service is acceptable for any 

provider within the unit wiring. 
A quick review of the steps for the tech-

nician at the premise are shown in the ac-

companying sidebar. 
Structured wiring systems are the best 

means of providing reliable services 
throughout the dwelling. More time 

should be spent inspecting the connector 
mating of customer equipment and test-
ing of the circuit, rather than becoming 

lost in the dwelling's wire network. 
Much of the technical knowledge cable 

TV service personnel currently have can be 

applied to the twisted-pair domain. Re-
member, the phone industry has been 

using the copper media within the dwelling 
reliably for approximately 100 years—they 
may actually be on to something! CT 

J.R. Anderson is vice president of facilities en-
gineering and Ernest Gallegos is MTS super-
visor, facilities engineering, for Integration 

Technologies in Englewood, CO. 

'ÁtThèC fÓmer Premises Checklist 
• Inspect N1U for existing service termi-
nation and network test access. If the 

POTS provider has offered RJ-11 test 
access at the NIU, will new providers 
install like equipment? 
• Determine if existing wiring system is 
accessible at the new outlet location. Are 
there available conductors to support 

the service(s) requested by the cus-
tomer? 
• How does the new service enter the 

structured wire system? In the multi-
unit domain, is the demarc for network 
and access to the building wire from 
one location or distributed throughout 

the building? 
• If existing wiring is to be used (vacant 
pairs only): Test with drop toner for 
shorts and opens of each conductor pair. 

• Locate problems on conductors, with 

TDR if necessary. 
• Test continuity of pair and for splicing 
problems (crossed tip and ring). 

• Modify dwelling entry point for service 

entrance to wiring system. 
• Activate outlet and thoroughly test ser-

vice on CPE. 
• Carefully label any new wiring addi-
tions at each end. Document the instal-
lation for administrative purposes. 

• Place new wiring in accordance with 

local electrical codes. Particular atten-
tion is necessary in the MDU market. 
Terminate and provision service at 
entry point. Test and document service. 

• Above all, take the time to impress the 
customer with a thorough understand-
ing of the new service(s), its impact on 

dwelling wiring and demonstrate a 
willingness to complete the activation 
in a professional manner. Time spent 
educating the new customer with the 

service(s) and its particular installation 
needs will leave the most favorable im-
pression, long after the service(s) acti-
vation takes place. 

The End Is Near 
What are you doing about EAS? 

Experience, expertise and proven EAS systems since 
1989. Complete systems include program override for 
IF, Baseband and Composite Video. Solutions for all 
budgets and all system sizes. 

We wrote the book. 
Call fir your free copy of 

"The Handbook on Cable EAS" 

The All Channel Message System (ACM) is a patented and 
proven system that takes EAS to a whole new level with 
crawling text capabilities for all channels. This is the most 
powerful and least disruptive EAS solution you'll find. It's 
also the only system that can make money for you! 

Your Partners in EAS Solutions 
LAS 801 943-4443 f. 801 943-3895 

Frontline 801 947-9981 f. 801 493-1180 

North East 
RF Tech 

800 678-2122 

Mid Atlantic 
Vision Telecom 
215 362-7950 

South 
Microsat 

800 438-0812 

Mid West 
R Alan Comm. 
800 367-1450 

North Central 
CSG 

800 451-9032 

Mt. States 
IAS 

801 943-4443 

North West 
Glade Comm. 
800 347-0048 

West 
Western System 
619 868-5628 
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WEB BROWSING 

By Michael Burtz 

Explore 
"Computerless Browsing" 

Analog Set-Tops: Alive and Kicking 

dvanced analog set-tops can provide an excellent vehicle for subscribers to gain In-

ternet access on their TV sets. Quickly and with minimal investment, broadband oper-

ators con add value to their current installed base of advanced analog set-tops by introducing the 

World Wide Web, e-mail, and newsgroups to a significant number of cable subscribers. 

Internet access using existing, widely de-
ployed technology offers obvious time-to-
market advantages. Operators can 
simultaneously tap a potentially significant 
source of incremental revenue and satisfy 
subscribers who have an interest in gain-
ing Internet access, but don't own a PC. 

There are Internet services available to 
cable operators today that leverage existing 
advanced analog system technology. Some 
companies are working to establish low-
cost Internet access for consumers without 
the need for a PC, modem or additional 
in-home equipment. This article will de-
scribe the advantages and requirements of 

launching this service, from both the con-
sumers' and operators' perspectives. 

Also highlighted is an alternative ap-
proach to gathering and delivering Inter-
net data to home TV sets: distributing 
Internet content to advanced analog set-
tops via virtual channels. 

Advanced analog's pros 
There are several performance advan-

tages inherent in using advanced analog 
systems and a TV Internet approach. 
Some analog set-tops can access the 

Web via a cable return path and avoid the 
use of a phone line. Data performance is 

approximately three times faster than today's 
28.8 kbps telephone modems. Bypassing the 
phone system also eliminates the inconve-
nience of using one phone line for both 
voice and data or the expense of adding a 
second phone line for Internet access. 

Faster connection time is another 
speed-related advantage of using cable for 
both downstream and upstream access. 
The cable operator is connected to the In-
ternet—and the subscriber is connected to 
the operator-24 hours a day. Hence, the 
subscriber can initially access an Internet 
service within a few seconds as compared 
to the several minutes normally required 
by a telephone modem. 

Advanced analog systems also allow 
operators to marry the power of the In-
ternet with video. For example, one so-
lution features the concept of "channel 
hyperlinking," which gives content 
providers and broadcasters the ability to 
join video broadcasts to related infor-

mation on the Web. A subscriber 
watching a CNN story could click on a 
hyperlink to view related background 
information, or a subscriber watching 
an advertisement could hyperlink to 
that advertiser's Web site to get more 
detailed information. 

BOTTOM 
LINE 

Don't Pitch Your Analog Set-Top Yet! 

Buying a bunch of cable modems or dig-
ital set-tops is not necessarily the ab-
solute first step before a cable op can 
consider offering Internet access over its 
network Advanced analog set-tops offer 
creative options to bring the Internet to 
cable subscribers over their TV sets. 
The evolution has already started: 

For many operators, the first two steps 
to Internet access have already been 
undertaken—building a two-way sys-
tem and deploying advanced analog 
set-tops. Your system might well be 

fired up and your time-to-market for 
Internet services is perhaps much less 
than you'd thought. 
More pros: By positioning yourself 

as viable Internet service provider now, 
you can truly learn the trade and then 
eventually proceed to offer advanced 
Internet services with cable modems 
and digital set-top terminals with expe-
rience under your belt. Also, this could 
be a proactive move to combat the loss 
of current subscribers to direct broad-
cast satellite services and a compelling 
new feature to attract new subscribers. 

These features can be provided to 
cable subscribers using existing set-top 
terminals. A subscriber does not have to 
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avetek Home Wiring Test System 
Fault Location, Leakage, 
Ingress ad Digital Tests in 
a Low-Cost Installer Meter! 

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

Only the CLI-1750/LST-1700 offers FDR mode for precise 
location of faults. FDR (unlike TDR) uses the entirr frequency 
range, allowing you to detect cable cuts and kinks, bad connectors 
and splitters, plus other potential problems. You can even display 
a sweep response with this feature. This highly sensitive fault 
location helps maximize the use of existing home cabling. 

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

WAv -re 

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

• Frequency Agile Leakage Detection and Measurement 
• Reverse Ingress Scan 
• Digital Signal Measurement Option 
• Simultaneous Multi-Channel Display 
• Extensive Data Logging and Measurement Capabilities 
• Go/No-Go Check for Compliance 

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

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

Worldwide Sales Offices 
United Kingdom (44) 1603-404-824 
France (33) 1-4746-6800 
Germany (49) 89-996-410 
Eastern Europe (43)1-214-5110 

United States (1) 317-788-9351 
Southeast Asia (65) 356-2522 
Asia Pacific (852) 2788-6221 
China (86) 10-6500-2255 
Japan (81) 0552-43-0310 
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; Cable AML 

Innovative 

Approaches 

To Provide 

AML 

Microwave 

Solutions 

Digital 
Multichannel 
Two-Way 
Broadband 

Call today for a free quote: 

Tel (702) 363-5660 
Fax (702) 363-2960 
camllas@ibm.net 

Cable AML...The leader 
in broadband microwave. 

Figure 1: Meition of a server for Internet access 
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Internet IS - 

(System manager, 
headend (ontroller) (Scrambler) 

System Data 
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•Page acquisition 
•Data reformatting 
• Insertion into headend 

'Data entry point insertion into 
the vertical blanking interval 

Return path 
processor 

(RF processor) 

Network 

St. bscribes 
set tops 

Figure 2: Sample screens from virtual channels 

NEWS HEADLINES 

SATURDAY MARCH 15 7:46 AM EST 

ZAIRE REBELS OVERRUN AIRPORT 

ZA1REAN REBELS HAVE OVERRUN MAIN 

GOVERNMENT DEFENSES ON THE EASTERN SIDE 

OF KISANGANI TODAY IN HEAVY FIGHTING AND 

HAVE OVERTAKEN THE INTERNATIONAL 

AIRPORT. THE SOURCE, WHO CLOSELY 

MONITORS THE WAR BETWEEN LAURENT 

KABILA'S ALLIANCE OF DEMOCRATIC FORCES 

FOR THE LIBERATION OF CONGO-ZAIRE (AFDL) 

AND ZAIRE'S RAGGED ARMY, SAYS ZAIREAN 

CREATE VIRTUAL CHANNELS 

FROM INTERNET DATA. 

purchase an expensive add-on device to 
get Internet access. 
Some other devices cannot do hyper-

linking from a video broadcast because 

this feature can only be provided by de-
vices in the video path. 

Collectively, the performance and feature 

advantages of advanced analog set-tops 
provide an easy-to-use, low-cost means for 

novice Web surfers to experience the Inter-

net without having to purchase or learn to 
use a computer. Furthermore, because 
there is no requirement to buy hardware or 

software, the consumer does not have to 

worry about equipment becoming obsolete. 

And even for the experienced PC user, In-
ternet access via an advanced analog set-
top terminal provides performance and 

availability advantages that complement In-
ternet access via a PC. 
Advanced analog technology for Internet 

access has business advantages too—in par-
ticular, as a means of increasing revenue and 

building customer loyalty First, remember 
that existing advanced analog set-tops are al-

ready producing revenue in the form of base 

equipment charges (usually about $3 a 
month) for interactive viewing guides and 
other features, not to mention the greater 

pay-per-view (PPV) and premium channel 
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Plug and Play Technology 
only from AflVIOfliX® 

Change, Add, Upgrade, Modify, 
Alter, Transform, Reverse, Power, 
Balance, Equalize, Customize . . . . 

And never have to splice in a 
new tap . . . EVER I I I 

Antronix manufactures a full line of 
quality products including: 

Multi-taps - Line Passives - Subscriber Passives 

1'7111142ireArer'e AninOnik KIM, 
800/331-9009 OUTSIDE NY STATE 
516/753-0900 WITHIN NY COLLECT 

Ask for the CATV Department 

Corporate Office: Antronix, Inc. (609) 395-1390 
440 Forsgate Drive, Cranbury, NJ 08512 

Sales/Service: Antronix Sales (908) 446-2626 
Gedi Corporate Park, Englishtown, NJ 07726 
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Figure 3: Using a software interface 

MSO billing System Headend 
Scrambler 

 I 
system manager controller 

Information 
services 
rocessor 

IntRrnet I Software 
interface 

Nettrark 

Subscriber 
set-tops 

penetration that usually results from their 
deployment. With about four million ad-

vanced analog set-tops installed, Internet ac-
cess opens several new ways for operators to 
leverage this laie and rapidly growing base 
of advanced analog set-tops. 

In addition to base fees operators will 

gain from offering Internet access, revenue 

can be generated from e-mail services and 
advertising. Hyperlinking, for example, of-

fers tremendous potential as a new source 
of advertising revenue. 

Except for optional peripherals, such as 
a wireless keyboard. no special equipment 
is required in the home for the subscriber 

to begin using some of these advanced 
services. 

Headend, set-top requirements 
A key factor in the success of advanced 

analog set-tops is their ability to transmit 

information, such as impulse PPV orders 

upstream in systems with a two-way plant. 
That same reverse path capability can 

now support Internet access. Again, this 
opens new doors for leveraging invest-
ments many operators have already made 

in their two-way networks. 
Figure 1 on page 72 shows how Internet 

services might be layered into an operator's 
existing headend. A typical cable headend 
that supports advanced analog set-top ter-
minals usually contains a number of stan-

dard elements. The MSO's billing system 

normally interfaces to a system controller 

device that manages the transactions and 
data necessary to operate the installed set-
top terminals. The system controller nor-
mally interfaces to a scrambler, which also 
serves the function of inserting data into a 
cable network for communicating with the 

set-top terminals. A return path processor 
device is used to retrieve data transmitted 
from a set-top terminal within the cable 
network. 

To add the Internet access function, the 
Internet provider would typically add one 
or more servers to the headend. The serv-

er would be connected to an Internet ser-

vice provider (ISP) and interface to the 
cable headend at the following points: 
• System controller: Exchange set-top ter-
minal control information, 

• Scrambler: Insert Internet data (Web 
pages, e-mail, etc.) into the cable net-
work, and 
• Return path processor: Receive 

data/keystrokes from set-top terminals. 

The set-top terminals providing the In-

ternet service should have the following 
minimum capabilities: 

• Memory sufficient to hold the Internet 
service software application, 
• Ability to download the set-top terminal 
application electronically from the head-

end to minimize or eliminate hardware 
changes and truck rolls to the sub-
scriber's home, 
• Support for true bitmapped graphics, 

RACK SPACE PROBLEMS? 
NEED STEREO? ADDING A VIDEO MODULATOR? 

Learning's modular system makes integrating units a snap. The AVM-1 Audio Video Modulator 
can be used with the SE-2 Stereo Encoder and the SAP-2 Second Audio Program generator. 

When used together, they function as an integrated system. 
A combination of any three units fits in one rack space, allowing for customization. 

• AVM-1 CATV/SMATV Mono Audio Video Modulator; 3 units per rack space; 
frequency agile (up to 550 MHz); +60 dBmV output; SAW filter 

• SE-2 BTSC Stereo Encoder; 14 kHz frequency response; 
dual 4-segment LED bargraph metering 

• SAP-2 Second Audio Program generator 

Call today for more information on our full line of space saving products: 
1 (800) 4-LEAMING • (714) 727-4144 • FAX: (714) 727-3650 • http://www.leaming.com 

LEAMING INDUSTRIES 
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Leading 

the World 

in Broadband 

Communication 

Networks 

Partnership 

In the race to build broadband networks for future video, voice and 

data services, you need more than just a supplier. You need a reliable 

partner you can trust. 

ANTEC is a partner in the process. Our process is to help our cus-

tomers upgrade and build today's networks into lucrative new busi-

nesses. Our approach is simple: we determine what you need, and 

get it. We do this by inventing, developing and integrating research, 

manufacturing and engineering know-how into seamless network 

solutions for our customer partners. 

For over 25 years, ANTEC has pioneered many of cable television's 

firsts. With the introduction of the industry's first AM LaserLinkTm 

fibre optic system, ANTEC transformed the industry's one-way, video 

only systems into interactive video, voice and data delivery networks. 

Other industry firsts followed. ANTEC's line of Regal taps and passive 

devices were the first to deliver quality signals at one gigahertz. And, 

ANTEC's GatewayTM Optical Receiver was the first fully redundant 

optical receiver to help deliver interactive services to residential 

cable television customers by integrating multimedia, telephony 

and entertainment video. 

ANTEC is constantly searching for new ways to expand our 

product offering to find solutions for our customer partners 

throughout the world. We are defining the way broadband net-

work providers engineer, purchase and install their drop systems. 

ANTEC's Integrated Drop System (IDS®) has established exacting 

drop specifications, fully compatible components and proven 

instadation practices to help radically improve the quality, reliabil-

ity and performance of signals delivered through broadband 

network subscriber drops. 

Through our worldwide offices and partners, we can help you take 

advantage of new opportunities and applications, step by step. So 

call us now at 1-847-439-4444. What you discover will pave the 

way to greater profitability. 

AAITEC 
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• At least 16 colors, and 
• A transmitter to send data from the set-

top terminal to the headend over the 
cable network. 

Virtual channels 
Virtual channels, which can be either ad-

vertiser- or subscriber-supported, offer oper-

ators another avenue for delivery of 
broadcast informational services. Transmit-
ted over the vertical blanking interval 
(VBI), virtual channels require no addition-

al video bandwidth to deliver a wide variety 

of text-oriented services through advanced 
analog set-tops. These services are available 
as commercial packages of electronic TV 

listings, headline national news, sports and 
business stories, regional news and weather, 
entertainment news, daily horoscopes, soap 

opera summaries, and so on. 
In addition, there are myriad sources of 

text information within the World Wide 

Web that can provide on-demand, valu-
able information to your subscribers. In 

this manner, the Internet becomes a sig-
nificant content source for value-added 
broadcast information services. The fact 

that the content is sourced from the Inter-
net is transparent to the subscriber. 
The following are examples of text-

based Internet content that can serve as 
virtual channels: 

• News headlines, 

• Sports scores, 

• Local community events (many commu-

nities have their own Web sites for this 
purpose), and 
• Weather. 

"Internet access 
using existinç, widely 
deployed tec inology 

offers obvious 
time-to-market 
advantages." 

Figure 2 on page 72 illustrates how vir-
tual channels can be presented to an oper-
ator's subscribers. 

There are several advantages to using 
virtual channels to provide Internet-based 
content, including: 
• Ease of implementation, 
• Access to valuable information, and avail-
able when the subscriber wants it, and 
• Low-cost means to introduce 
subscribers to the value of Internet 

access. Subs can upgrade to more 

robust Internet applications as the 

value of the service is established. 

To supply Internet content via virtual 

channels only requires a software applica-
tion to retrieve data from the operator-se-
lected Web site (and of course, approval 
from the content's owner). 

Figure 3 on page 74 illustrates how the 

software interface unit (SIU) interfaces to 
the cable headend. The information ser-
vices processor (ISP) is a standard element 

in this advanced analog system. This de-
vice normally retrieves data from third-
party data suppliers, such as program 

guide providers, and formats and sends it 
to the scrambler for transmission over the 

cable network. The SIU software inter-

faces to the operator's normal ISP, retrieves 
data from the Internet and sends the for-

matted data to the ISP to be processed as a 
normal third-party data input. 

A competitive advantage 
Fast, inexpensive Internet access is a 

trend likely to continue in the foreseeable 

future. Advanced analog set-tops offer cre-

ative ways to bring the Internet to cable 
subscribers—and more revenue to cable 
operators. By leveraging the large installed 

base of this popular device, operators can 
start a new steam of revenue to finance 
further expansion of services, both analog 
and digital. 

For many operators, the first two steps 
to Internet access have already been under-

taken: building a two-way system and de-
ploying advanced analog set-tops. For these 

operators, few network changes are needed 
to support Internet access services. The 

only remaining second step is marketing 

the new service to subscribers as a low-
cost, simple way to access the Internet. 

Internet TV over advanced analog pro-

vides another advantage for operators. 
By positioning themselves as viable ISPs, 
operators can proceed to offer advanced 

Internet services over cable modems and 
digital set-top terminals. Finally, it is a 

proactive move to combat the loss of cur-
rent subscribers to direct broadcast satel-
lite (DBS) services and a compelling new 
feature to attract new subscribers. CT 

Michael Burtz is director of software and ap-
plications, analog video systems at Scientific-
Atlanta. 
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EAS Compliance 
Made Easier 

with the TFT EAS 911 
Encoder/Decoder For Cable 

.1a stra,t, NO 
8022.2 

3031193-:449 • Fa% .T03/329-.el.i? 

Alay 21, 1997 

Afr Joe Wu, President 
TF7', Inc. 

3090 Oakmead Village Drive 
Santa Clara, California 95051 

Dear Mr. Wu: 

User Survey 
Shows ITT EAS 911 

Preferred 

7 to 1 
In a recent survey of actual users of BAS encoder/decoders, the TPTEAs 911 's 

sequentially lighted keyboard was preferred 7 to 1 for purchase over the competition. The 
survey was conducted by telephone between April 29 and May 16, 1997, to determine emergency management 

customer reaction and preferences from a sample of over 1,000 users in broadcast and 

Durjag the two weeks of calling, CableFile was able to speak to 9.2% of the 
sample group who were identified as having used both the four-key and the 50 sequen-

tially-lighted-key EAS units. Among the qualified respondents, the TP7'50-key products 
favored it. 

was overwhelmingly reponed to be easier to use on a day-to-day basis by 54.2% who 

Alost respondents found both units easy for initial setup, but 95% said that 
the TPT was easy to setup, a full 20% more than the other type. 89% of the users told 
researchers that the TF7' was easier to setup. Or day-to-day operations, 83% of the 

qualified respondents prefened the TFT front panel design. When asked 'If you had to 
add more eAs encodeis/decoders to your systeni, which would you buy?" the TF7' was 

they would purchase the competition's product to the exclusion of TFT: once again the clear favorite. said they would purchase the TFT. Only 8.5% said 

TP T provided CableFile with 1,000 names derived from its product registration cards to sample. Later in the surveying, TFT provided an additional 75 names of associa-
tion presidents to broaden the sample. Out of the 75 names on the eAs association 

14.2% of these contacts had used both systems. 
Preside list, 32% were unqualified, 40% were unavailable, and 28% were contacted; 

emergency alert systems, TPT was the definitive choice. 
Based on the above results you will find that of those we called who purchased 

(more) 

[AS 911 Encoder/Decoder 

;;;.•.aaevz . 

a • 

..... 

TP7'. fAS 911 

' 
I 

Patent Pending 

Sound 'Quality for Over 25 Years 
t090 Dakmearl Village Drive, Santa Clara, CA 95051-0862 

Phone: 800-347-3383 or 408-727-7272 

Reader Service Number 194 

lax: 408-727-5942 
Websile: hIlp://www.TFTInc.com 
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STAR 

Ten Scientific-Atlanta 4.5m 

TVRO satellite dishes snag 

signals off the bird for Jones 

customers in Alexandria. 



SYSTEM SHOWCASE 

1J Y J it 

Virginia Headend Offers 
Galaxy of Services 

By Alex Zavistovich with E. Brooke Gilbert 

A scant handful of miles from the city that revamped the Telecommunications Act, cable subscribers in the affluent Virgina town of Alexandria are already reaping the broad-

band benefits of cable telecommunications. 

The Jones Communications headend 
across the Potomac River from Washing-
ton, DC, is offering not only high-speed 
Internet access via the Jones Internet 
Channel, but business and residential 
MDUs (multiple dwelling units) telephone 
service as well. Only two and a half years 
earlier, this was a basic 400 MHz system, 

primarily run off of Jerrold equipment. 
Then Jones Communications CEO and 
Chairman Glenn Jones decided that its 

proximity to Washington would be the 
ideal place for a "star" system, employing 
a nearly passive fiber network—a substan-

tial rebuild. Jones Communications of 
Alexandria currently serves some 40,000 
customers. The fiber network was expect-

ed to pass 27,544 residential units, 29,847 
MDUs and 15,709 commercial businesses. 
By the end of construction, the plan is 

to have deployed ten redundant fiber-optic 
rings around the town of Alexandria. Each 
ring contains between 120 and 180 fibers, 

and more than 2,800 fibers will terminate 
in the headend. A total of 461 fiber-optic 
nodes will be activated, with planned ex-
pansion beyond 525 nodes. Each node 

will have its own standby power supply. 
According to Craig Chase, system engi-

neering director for the facility, main and 
sub-splice enclosures feed optic nodes, 

that on average probably pass 125 resi-
dences. Said Chase, "We might not have 
true fiber to everybody's front door, but 

we're about as close as you can get: literal-

ly every neighborhood, every apartment 
complex, every subdivision, is linked." 
The system is virtually passive, Chase 

said, acknowledging that, "in some cases, 
it just made sense to put in an active de-

vice at the last couple of taps." The for-
ward bandpath is 750 MHz; the reverse is 
5 to 200 MHz, although presently Jones is 

only utilizing 5-42 MHz of spectrum. 
One of the unique characteristics of this 

system is switching in the event of fiber 

damage. The network is set up on a quad 
system, explained Chase. If one piece of 
glass is cut, field optical receivers and all 

their paths are switched to an alternate 

route. Virtually everything in the plant 
portion is redundant with the exception of 
the optical transmitter. Chase said the in-
herent reliability of optical transmitters 
made that level of redundancy unnecessary. 

Chief Engineer Tim DeVinney noted that 
switching in the quad setup poses some-
thing of a maintenance challenge. "If some-
one's working on the plant, they have to be 

constantly thinking about it. The switching 

doesn't necessarily occur in one part of 
town: It might be an optical receiver here 

and one over there, and techs have to make 
sure that the forward or reverse paths have 

certain path loss when they switch to pro-
tect the loss integrity of the paths." 

Approximately 80% of Jones' customers 

are carried on the new system, according 
to DeVinney. At press time, Jones was slat-

ed to have the new network completed by 

mid-June. 
Originally, the glass fiber came from 

Siecor and the jacketing was provided by 

Pirelli. Now the company purchases di-
rectly from Siecor. The network contains 

some 16,072 fiber miles, and 283 actual 

strands miles. The company has run fiber 
for its 10 optical rings to roughly the last 

3,000 feet for full continuity between all 
the rings; they are now focusing on the 

network spurs. 

The tour 
Outside the headend are ten 4.5 meter 

TVRO satellite dishes from Scientific-At-
lanta. At press time, analog integrated re-

ceiver-descramblers (IRDs) were being 
used with three different General Instru-
ment decoders: the DSR 1500 (the first GI 

decoder) as well as the 4400 and the 
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The Alexandria, VA headend is the brightest star in the Jones system. 

4500. Headend amplifiers come from 
Quality RF Services, according to Tom 

Freeman, Jones' senior headend engineer. 
For the IRDs and actual network moni-

toring, Freeman said, Jones' choice was 
Barco. "Barco had a lot of influence on the 
way we built or mixed all of our analog 

channels together, mainly because they had 

guaranteed us an incredibly high combined 

carrier-to-noise (C/N) number. I'm looking 
to achieve a C/N of 64 or above at the com-
bined point here in the headend," he said. 
Jones' network monitoring solution was 
Barco's ROSA software, powered by the 
Copernicus server. 

Barco's FSM860 headend status moni-

toring is also used. According to Freeman, 
"The FSM860 can give me an alarm if I 
lose video on a particular channel; it can 
tell me if I have an audio problem for an 

extended length of time, or if an RF level 
drops on video, or on any one of the 

channels." The combined RF signal runs 

over to a five-way splitter, where it's dis-
tributed to several headend DAs. 

Routing and management 
At the main monitor console in the 

headend is a 128 x 128 router from Iris 
Technologies that is run by the AV Video/ 
L-R Commander software. The router is 
tied in with Barco's ROSA (RCDS Open 

System Architecture—a software package 
operating on MS Windows-based PCs), 
said Freeman. Should the headend incur 
failure on the downlink (the loss of a satel-

lite dish or receiver, for example), the 
ROSA software will take appropriate action. 

Freeman has the Iris switcher set up for 
"sources" and "destinations," with two dis-
play panels looking at 128 sources and two 
looking at 128 destinations. Only one side 
of the switcher's power supply is actually 

on line. The other side is wired into a re-
dundant switch, so if Freeman loses any of 

the busses on any of the units, it automati-
cally switches over to the other side. 

"All status 
and monitoring 

adjustments can be 
made at the console, 

and fine tuninç 
can be done at tie 

modulators." 
-Fm very happy with the IRIS router,' 

said Freeman. "It saves me a lot of work. 

Operations can create a completely differ-
ent channel line-up and I could do it in a 
matter of minutes." 

As for network monitoring, Freeman 
said the headend was initially using 
Barco's RCDS, or Remote Control and 
Diagnostic System, basically a DOS-
based system to control Barco hardware. 
The ROSA software was then installed, 

controlling both Barco and non-Barco 

equipment in a Windows-type environ-

ment. The next evolution from that was 
to Copernicus, a client-server architec-

ture with ROSA as fixed software. 
Ultimately, although there are no plans to 

do so, the Jones system will be operable 

nearly unmanned, said Freeman. 
Barco's Copernicus server is the next 

step in Jones' implementation of Barco net-
work management. "It treats the system 
truly as a client-server architecture," said 
Barco Product Group Manager George 

Walter. "When Copernicus is completely 
up and running, any PC anywhere in this 
building—because it will have dial-up 

lines to Copernicus—will be a client." At 
press time, estimates were that 85 to 90% 

of the implementation of Copernicus 
would be completed within 30 days. 

Receivers and transport 
Satellite receivers and the transport of 

satellite signals also presented challenges 
for Jones. At press time, Freeman said the 
facility was only two to three weeks from 
converting to Barco-developed IRDs carry-
ing NTSC signals. 

Barco's Walter reiterated that Jones chose 
his firm's equipment because it promised 
the highest carrier-to-noise specs at the 

combined output—essential to the optimal 
performance of a passive system, where the 
fewer active devices are used, the cleaner 
the return path and the fewer failures. 
When Barco first began working on the 

Jones project, his company did not have an 
IRD satellite receiver, acknowledged Walter. 
However, to fully implement some of the as-

pects of ROSA, he said, the company had to 
control the satellite receiver. The solution? 
Barco built its own satellite receivers with 
external IRD. As expected in a new product, 
the installed Barco SAT 200IRD units have 

required some minor modifications. Making 

those modifications in a working network, 
however, was another matter. 

"The system has to run. There are 50 
receivers operational and we can't change 
all 50 at once," said Walter. "We have to 

modify the remaining 50 units while the 
system's running, and the only time we 
can do that is midnight to 4 a.m.." The 

company has been making the modifica-
tions in groups of 10 at a time, which 
keeps the system operational. 

The over-the-air signals, said Freeman, 

are transported either by a digital link (for 
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ADVERTISEMENT 

CABLE INNOVATIONS PRODUCTS SHOWCASE 

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

DLPS-15DTM Drop Line Power 

Suppressor 
Developed and patented by Cable Innovations, the 
1 Ghz., UL approved DIPS-15D protects drop line 

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

Reader Service Number 302 

DLPS-15DF" High Pass 
Filter/Drop Line Power 
Suppressor 
The DIPS-I5DF is an essential ingredient in 
achieving the reliability and subscriber satisfaction 
necessary in those systems that need to eliminate 
return path noise and protect both their equipment 
and the subscriber's electronics. 
The DIPS-15DF offers the same suppression as 
the DIPS-I5D, taking any overvoltage directly 
off the center conductor and zapping it to ground 

instantaneously before any damage can occur to 
cable line electronics or the subscriber's 
electronics. 
The DIPS-15DF offers a wider and deeper filter, 
longer life, greater current handling capacity and 
faster response than any other type of 

protector/filter. Reader Service Number 303 

GB-401'm Direct Pickup Filter 
Eliminates ghosting and diagonal lines due to direct pick 
problems The GB-40I (Ghost Buster) is a patented filter 
used to solve direct pickup problems caused by cable ready 
TV's and VCR's (ghosting & diagonal lines). A high percent-
age of "cable ready" televisions and VCR's are manufactured 
with a shielding deficiency problem. Most brandnames and 
models are susceptible to this problem, regardless of how 
new or expensive the set is. These poorly shielded units may 
experience degraded picture quality because strong local Ty 
signals get into the tuner and mix the cable signals inside the 
set. When a television receives two channels at once, the 
picture will have interference in the background. The 
GB-401 eliminates this problem. 

Reader Service Number 304 

The 99.99% 
Reliability Factor 

[Cable Innovation's CLPS-4065 Surge Suppressor] 

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

The Next Generation of Surge Suppressor 
Cable Innovations 130 Stanley Court Lawrenceville, GA 30245 
800-952-5146 fax 770-962-6133 www.Rightmove.com/cableinnov 

Reader Service Number 210 
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Lock out cable theft and 

SUPPLY 

some of the higher frequency harder-to-

carry channels) or over an ADC Broad-
band Communications AM Laser Link. 

According to ADC Video Systems Man-
ager of Technical Services Roy Harbert, 

the Laser Link "is basically a digital video 
transport system that allows us to trans-

port up to 16 channels per wavelength— 
and currently two wavelengths per 

fiber—with up to studio or D-1 quality 
video." Currently, Jones is using 8-bit 
systems, which Harbert said are more than 
adequate to transport any broadcast or 
satellite signals. 

The transport sends pulse modulated 

video with a proprietary encoding scheme. 
With standard mux or standard V-mux 
cards, Roy said, the digital video system 

Power & Telephone 
Self-Locking CATV Closures 

lock in more revenue. 
According to recent studies, active cable theft accounts for 35% 
of CATV revenue losses. But with the RELTEC family of self-lock-
ing closures, you can lock out thieves and lock in more revenues. 

Offered on pedestals, low-profile housings and apartment 
boxes, these anti-theft, self-locking closures automatically secure 

the dome/door onto the basebackplane, saving time and 
deterring unauthorized entry. And a diversified, star-lock pattern 

on the head provides even tighter security. By using the starlock 
pattern on all your closures, you can use common lock keys, 
which mean greater operating savings. 

So if you want to turn cable cheaters into paying 
subscribers, call Power & Telephone today. And find out about 

our family of self-locking anti theft closures--from RELTEC. 

800-238..7514 
" www.ptsupply.com R E LT EC 

Power&Telephone, 
SINCE 1963 

Reader Service Number 69 

"is capable of passing through several 

sites; you can add and drop channels at 
various locations, or reinsert other chan-
nels in time slots. It's a nearly transparent 
video transport." 

Command center 
When Jones designed its headend facili-

ty, the goal was to control almost every-
thing from the master console, including 

system test and measurement. For the 
most part, said Freeman, almost all status 

and monitoring adjustments can be made 
at the console, and fine tuning can be 
done at the modulators. 

Tektronix's DM 700s, and precision 

demod downconverters run off a platform 
at one end of the console and work in 
conjunction with a Tektronix spectrum 

analyzer. Freeman has set up predefined 
programs to ensure that his four headend 
distribution amps are balanced equally to 
feed all the fiber transmitters. 

CSS 500 software from Tektronix works 
in conjunction with the DM 700, the pre-

cision demod and spectrum analyzers, 
said Freeman. The software displays per-

formance parameters, including visual 
carrier level, visual carrier frequency, aural 
carrier level, aural frequency offset, carri-

er-to-noise, composite second order and 
composite triple beat. 

SiteScan software from Liebert monitors 
environmental variables: the temperature in 
the headend control room, the air handlers 
as well as amperage and voltage draw. "If 
we lose power," said Freeman, "we switch 
over immediately to battery power." 

UPS is again from Liebert: "They are 
the medium between our generators and 

our batteries as well as the voltage sys-
tem," Freeman noted. From the SiteScan 
system, technicians can monitor and con-

trol generator status. "I have two 500 kVA 
generators outside and each one of them 
can run for approximately 41 hours," said 

Freeman. "Last summer we had an out-

age. We went to battery power for proba-
bly about 15 seconds and our generators 
went up. We were up for three days, and 

the headend and everything in it, nothing 
missed a beat. It was amazing." 

Another monitor on the headend mas-

ter console updates the status of Jones' 
digital ad insertion system, provided by 
SkyConnect, with video storage from Dig-
ital Equipment Corp. Bar graph software 
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displays percentages of spots, local avails, 

percentages and similar information. 
"We're doing 16 networks in one rack, 

which to me is awesome," said Freeman. 
"I've been involved with several ad inser-
tion systems over my career and this one 
is without a doubt the one I'm most im-

pressed with as far as functional ability" 

Internet access 
The Jones Internet Channel uses Bay 

Networks' LANcity LCP cable modems at 
the customer premises and LANcity refer-
ence nodes or translators at the headend. 
MCI provides Jones' gateway to the Net; 

data throughput from the headend to the 

customer is approximately 10 Mbps. 

BARCO's SAT 200IRD satellite decoders were 
designed with the Jones headend in mind. 

The headend LANcity reference node 
uses channel space on channel 71 as a for-
ward carrier. The company originally had 
installed the Livingston Enterprises Port 
Master 2E communications server for 

dial-up Internet access; the system is now 
used for contingencies. "If we run into 

ingress problems, we can set the customer 
up with dial-up service until we can fix 

their problem," explained Chase. 
Jones uses ADC's NMCS (network mon-

itoring control shelf) for network monitor-
ing of the system for telephony and related 
applications. Said ADC's Harbert, the ADC 
platform "takes our proprietary status 
monitoring code and pours it out to TL-1 

—a higher standard interface for telepho-
ny" This system monitors virtually all of 

the characteristics and parameters of the 

transmitters, the nodes, and the status of 
the A/B switches for redundancy. "In the 
event of failure, these switches will reverse 
quickly, so that no telephone calls should 
be dropped; customers should barely notice 

if anything happened. With our status 
monitoring, they could be running on their 
redundant system and not even realize it." 

The network RF modems transmit a 

forward signal of 52.5 MHz up to the 
ADC optical nodes, do the polling and re-
quest their status, said Harbert. Nodes will 

respond on a 10.1 MHz tone and the data 
is then fed into the NMCS, which trans-
lates that into TL-1. 

At eight nodes per modem, each shelf 
can accommodate 64 nodes. Optivideo 

Cut 30% 
on most popular models 

Now Microwave Filter Company offers the widest 
selection of filters at the lowest prices on the 

market. So request our new Cable Catalog Vol. 1 #4 
and price list today! 

MICROWAVE FILTER COMPANY 
6743 Kinne Street • East Syracuse, NY 13057 
800-448-1666 • 315-438-4700 • Fax. 315-463-1467 

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

Reader Service Number 224 
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The main and secondary consoles in the hcadend allow nearly unnianned opercaion. 

switches for primary and secondary signal NMCS. The switches receive communica-

paths work in conjunction with the tion of a signal from the return receivers. 

® _ , ® ç\o MONROE 
ELECTRONICS 

Established 1975 

HEADEND SWITCHING 
ND CONTROL 

• 

• 

MEree00.... 

••••• 

hi.. • 

° =?.4%oetss . 

• *eel* 
le=nre • • • • • • 

0 13 00)11,11101.. o 

631 Program Timer 630 4x1 RF Switch 629 Stereo NV DA 
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If the return path goes dark, that's a signal 
to these units of a failure, which triggers 
the switches to go to the secondary paths. 
On the upstream side, said Harbert, 

ADC Homeworx quad receivers receive 
an optical signal coming from the node 

back to the headend. At the node, an op-
tical splitter provides light via two re-
verse paths to the headend. If this 
primary fiber gets cut, the quad A/B 

switch will look to the secondary receiv-
er for its optical input and the RF out-

put. When this switch fires, it 
communicates with the Optivideo for-

ward switches for redundant operation. 

Telephony 
Upstairs from the video headend is the 

telephony central office. Employing a DMS 
500 switch from Northern Telecom fed at 
the DS-1 level, the facility is fully SS-7 

compliant, a status it gained last October. 
According to Telecommunications Fa-

cilities Manager Gerald Boeke, once the 
switch is fully configured, it can offer 

128,000 subscriber lines. The company 
has an interconnect agreement with Bell 

Atlantic. A Jones OC-3 feeds the Bell At-
lantic central office; that is the way most 
of Jones' traffic is routed through their 
tandems, Boeke said. 
Boeke is proud of the DMS 500 digital 

switch, noting that fewer than 20 are actu-
ally up and in service in the U.S. The 
switch provides service to the MDUs 
served by Jones. At each MDU, an access 

node is installed, each capable of 672 sub-
scriber lines once it's fully configured. The 
switch is fed directly by fiber with four 
fibers per node. 

Fiber enters the transport side of the 
central office from the outside plant. On 

the transport side, everything is fed either 
by an FMT-6 (four DS-1s), OC-1 (14 DS-
1s) or an OC-3 (84 DS-1s). The entire net-

work offers redundancy with a primary and 
a secondary path through the ring. In the 

event of signal loss, the path is switched 
without any detection or loss of signal. 

Altogether, the Jones central office and 

headend facility in Alexandria is truly a 
"star" system, offering a galaxy of two-
way services to its Washington, DC-area 
subscribers. C1 

Alex Zavistovich is executive editor of CT 

Brooke Gilbert is assistant managing editor 
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The world's 
biggest 
information 
pipeline... 

NetCaptain 
Cable Data 
System 

First we gave you the pipeline itself. 

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

unprecedented speeds. 

As you make decisions that will transform the destiny of your business. Philips 
Broadband Networks is doing its part to take your HFC pipeline wherever you want 
it to go. Our integrated systems comprise a total infrastructure for video, voice and 
data, as well as powerful management software to monitor and control all of your 
services. 

Call 315-682-9105 (in the U.S., call 1-800-448-5171) to learn how we're making the 
world's biggest information pipeline even bigger. 
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BACK TO BASICS. 
By Alex B. Best 

How to Please Your Subs 
Cox Takes Home the J.D. Power Customer Service Award 

H aving earned the 1996 J.D. Power and Associates award for achieving the highest cus-
tomer satisfaction rate in the cable industry, Cox Communications is committed to ex-

ceeding customer expectations again in 1997 and beyond. Introducing new products, such as 

high-speed Internet access service, residential telephone services and digital video challenge the 

MSO to continue delivering the highest quality customer care with even greater reliability. 

While Cox has steadfastly concentrated 
on improving its customer care operations 

for over a decade, the company is pursuing 
several new approaches to its customer 
care strategies and infrastructure mainte-

nance. To uniformly provide high-quality 
telecommunications services with superior 
reliability, the MSO is combining the at-
tributes of its unique network architecture, 
network surveillance equipment, call cen-
ters, Web technology and award-winning 
army of customer service representatives. 

Network architecture 
Using a long-standing business philoso-

phy that has always emphasized the im-
pact of customer relationships on Cox's 

ultimate success, the company's engineers 
designed and constructed a unique fiber-
optic ring architecture that can reliably 
deliver video, voice and data to its more 
than 3.2 million customers. As the 1996 

J.D. Power award reflected largely on 
Cox's abilities to provide quality cable TV 

service, a greater dedication to network 
reliability and customer service is essential 

to Cox as it launches new products over 
its hybrid fiber/coax (HFC) network. 

According to the Federal Communica-

tions Commission's Network Reliability 

Council, the industry average for repair of 
a fiber cut is 4.7 hours. This average will 
not be acceptable for telephony applica-
tions, particularly when applied to the 
BellCore standard, which establishes the 

average customer outage time at less than 
53 minutes per year, or 99.99% availability. 
Using an example taken from actual 

experience, a cut on a fiber cable coming 
out of the headend with 144 active fibers 
took nearly one day to repair, averaging 

about 10 minutes per fiber to prepare and 
make the splice. Clearly, a new standard for 

reliability is critical in order to provide fu-
ture applications that impact consumers' 
health, safety and livelihoods. Examples in-

clude plain old telephone services (POTS) 
with emergency 911 capability; work-at-
home data transfer and home banking ser-
vices; and home security monitoring. The 

highest level of reliability is difficult, if not 
impossible, to provide using home-run 
fibers due to accidents, such as fiber dam-

age due to gardening cuts, torn down utili-
ty poles or even house fires. 

Cox's solution: a unique fiber-optic net-
work design called ring-in-ring architec-
ture, a radically different application of 

the ring concept for an HFC broadband 

platform. The ring-in-ring architecture 

BOTTOM 
LINE • 

Cox's Customer Service Tactics 

One way to get the much sought-after 
99.99% availability in your own system 

is to do it Cox's way. And Cox recognizes 
that the challenge included in receiving 

the J.D. Powers Award is continuing to 
provide excellent customer service in a 

competitive environment. 

Several of Cox's successful customer 
service tactics include building state-
of-the-art call centers that use Intranet 
technology to support inbound service 
calls; building unique fiber-optic ring 
architecture for delivering video, 
voice; and data and constructing a net-
work operations center or NOC. 

provides nearly 100% reliability because 

two diverse paths are provided. In the 
event of a fiber cut, service is maintained 
via the second diverse path. The concept 
is truly a ring in a ring. For each node 
there is more than one fiber pathway in 
the event of a cut fiber line. Electronic 
circuitry senses the loss of signal and au-

tomatically switches to the backup route 
without any interruption to the cus-
tomers' services. 
One ring is a dedicated ring in which 

fibers originate at the headend and run to 

each individual node over diverse routes. 
The second ring is a continuous "loop-
through" configuration that rides piggy-
back on the dedicated ring. The 
loop-through ring begins at the headend 
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but does not terminate at the node. The 
fibers in the loop-through ring pass 
through each node around the dedicated 

ring and continue from one node to the 

next around the ring, ending back at the 
headend. (See Figure 1.) 

The dedicated ring provides the broadcast 
and targeted services directly from the head-
end to the selected node and, if needed, 
transports reverse signals from the node 
back to the headend. The loop-through ring 

consists of two sets of fibers. One set can 
provide telephony and data services by mul-

tiplexing many subscriber communications 
paths onto a single high-speed digital signal. 
The other set provides primary and backup 
two-way digital traffic in the event of a fiber 

cut. Cox's route diversity token is unique to 
most MSOs and will be rolled out with the 

company's current plans to upgrade all of its 
large cluster systems by 1998. 

Centralized surveillance 
To further ensure network reliability, 

Cox engineers constructed a network op-
erations center (NOC) in their Atlanta 

headquarters. The NOC helps Cox moni-
tor its cable infrastructure to guarantee 
network reliability nationwide. (See Figure 

2.) "As the cable industry in general has 
been plagued by customers' perceptions of 

poor quality service, we realized that we 
must provide exceptional service of our 

new services from day one. Customer loy-
alty will depend on a network that is not 

only reliable, but easy to use and quickly 
repaired," said David Fears, director of 
Cox's network operations center. 

Enhancing the ring-in-ring's reliability 

factor, Cox's proactive, 24-hour NOC will 
help the company deliver first-class ser-

"A new standard 
for reliability is critical 

in order to provide 
future applications 

that impact 
consumers 

health, safety 
and livelihoods." 

vice that meets and exceeds service level 

requirements as well as end-user expecta-
tions. As telephony and data services are 
launched in various Cox markets. the 

NOC will be responsible for operating, ad-
ministering, managing and maintaining 

Cox's switched, packet-switched, data and 
cable TV network. It can also detect real-
time network faults and provide the 

means to respond both automatically and 

manually to equipment failures. 
Already in use to monitor the MSOs' 

Fibernet operations, network specialists 
at the NOC can remotely take control of 
any equipment in the company's net-
work designed to receive commands. 

They can perform the same functions 
from their NOC workstations that can be 

performed from the field terminal. The 
NOC can also perform remote queries, 

initiate diagnostics and restore equip-
ment to an operational state, often with-
out the customer even knowing a 
problem existed in the network. 
Cox selected Harris Corporation's Har-

ris Network Management (HNM) system 
as the network management platform. 
HNM is a leading enterprise-wide network 

manager capable of meeting all of Cox's 

objectives for comprehensive network 
management today and well into the fu-

ture. HNM was designed by Harris to 
manage complex multi-protocol, multi-
vendor networks through easy-to-use, 
customized graphical displays. The HNM 
open-architecture design enables the NOC 

to interface with other enterprise opera-
tional support systems and element man-
agers used by Cox such as Superior 

Electronics' cable TV status monitoring 
platform and Nortel's Network Manager, 
used to manage the HFC telephony ser-
vice. With this platform, the NOC can 
also interface Cox's service management 

and business management platforms. 
In effect, Cox customers everywhere can 

rely on professionals at the NOC watching 
their network seven days a week, 24 hours 

a day. With the N0C's advanced detection 
and dispatch of outage situations, the cus-

tomer will enjoy a much faster speed of re-
pair, or in some instances, never realize a 

cut has occurred in the fiber lines of their 
neighborhood. In addition, the company 
has a single point of contact for solutions 
to networking problems, avoids repetition 
of effort, and pools resources of highly-

trained, effective personnel to support field 
technicians. Universal application of 

"fixes" to field software and hardware up-

grades or modifications also creates uni-
form operations management strategies 
company-wide. Improved productivity in 

• 
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Figure 2: Cox's network operations center 
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the field, fewer service call outs, and re-
duced costs for vendor technical support 

spell a more efficient company and in-
creased customer satisfaction. 

Recognizing that a sophisticated net-

work architecture and surveillance system 
cannot alone meet all of its customers' ex-
pectations and needs, Cox is also building 
state-of-the-art call centers to support in-

bound service calls. These call centers will 
migrate the company's customer contact 
employees (CCE) from a paper environ-

ment to a new PC-computing environ-
ment. CCEs will utilize Web-based 
applications such as on-line reference 

guides and information-rich databases of 
customers' service records and individual 
communications and entertainment needs. 
Graphical user interfaces will replace desk 

manuals and provide CCEs with real-time 
information as well as access to the 

Internet's powerful resources in a format 

conducive to serving customers. 
"Using intranet technology, we can pro-

vide customer contact that is timely, con-
sistent and organized. The CCEs and 
supervisors can share current program-
ming information, local and national mar-
keting strategies, competitive analysis. 
display schematics of Cox products, local 
weather forecasts, as well as real-time per-
formance monitoring of the call center, all 
at the click of a button," said Kimberly 
Edmunds, Cox's director of customer care. 

Customers also have the option of 

sending their questions and concerns to 

Cox via the Internet. In the near future, 

the company's Web site will offer online 

customer account information through 
use of personal identification numbers 
(PLN). The customer's PIN will also 
route them automatically to an electronic 

programming schedule and channel line-

up specific to their system. An e-mail 
form will offer to send their concerns or 

comments directly to the company's CCEs 
for immediate reply. 
While honors such as the J.D. Power 

award can delight companies, the chal-
lenge to continue providing superior ser-

vice in a steadily growing competitive 
environment is staggering. Cox recognizes 
the value of a fiber-based infrastructure 

and Web-based service applications as 
only half of its formula for success in the 
customer satisfaction business. As part of 

its commitment to its "legendary cus-

tomer care" training program, Cox's train-
er to employee ratio is 1:144. CT 

Alex Best is senior vice president of engineer-
ing for Cox Communications. Best can be 

contacted at (404) 843-5514. 
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°MARKETPLACE 

New Tier Traps 
Eagle Comtronics Inc. recently un-

veiled standard and ultra sharp nega-
tive, positive and tier traps to 1 GHz. 
Other products from Eagle include: tier 
traps in six-, eight-, 10-, 12-, 14- and 

16-pole combinations; sideband inter-
diction (decoding filters) and encoders; 

installation tools; security sleeves and 
diplex filters. 
Reader Service #312 

Telephony & Data System 
The new Crystal Line broadband 

telephony and data system from 
Philips Broadband Networks is a 
breakthrough access platform that al-

lows HFC network operators to reli-
ably and affordably deliver two-way 
voice and data services. Crystal Line 

enables voice and data services to be 
delivered simultaneously with video 

services, supporting on-line services, 
high-speed Internet access and other 

interactive multimedia services. Philips 
also introduced its new state-of-the-art 
Diamond Series multi-taps, a complete 
line of 16 models, featuring standard 

bypass taps, as well as telephony and 
extended-length units in both F-port 

and twisted-pair configurations. 
Reader Service #311 

Flexible Current Probes 
The AmpFlex, a new product from AEMC Instruments, is a flexible cur-
rent probe designed to take measurements in tight breaker panels, 

around large bus bars, around cable bundles, and wrapped around irreg-
ular shapes. The sensor has an output for readings on DMMs, loggers, 
oscilloscopes and power quality instruments. 
Reader Service #310 

LNBs, Remote Controls 
The new 9000 series Ka-band LNB is 

now available from Norsat International 
Inc. The unit is available in four models, 
each with a different frequency range, for 

global communications networks. A 
noise temperature rating of 1.8 dB en-
hances the 9000 series' reliability. 

Also new from Norsat are two RS232 
remote control options for the company's 

Broadband Multi-Service Platform 
West End has just launched a new generation of its cable communications tech-

nology, offering product maturity and widescale deployment experience. The fol-

lowing products comprise the new WestBound 9600 Multi-Service Platform: 
Westbound Horizon network interface unit—West End's Horizon cable TV network 

interface unit delivers high performance access to cable TV broadband networks. 
Adaptable to traditional as well as HFC networks, the Horizon answers the typical 

predicament of return path ingress noise impairments; Westbound 9600 Host Digital 
Terminal—The WestBound 9600 broadband Host Digital Terminal (HDT) is the intel-

ligent switching core of the WestBound 9600 broadband Multi-Service Platform, lo-
cated at the operator's headend or major node sites; and the Astrolabe Network Node 
Manager—The latest release of West End's network management package, the Astro-

labe enables full element, network and service management of the traditional or HFC 

access network. It allows the WestBound 9600 HDT and the Horizon N1U (as well as 
non-West End broadband access technologies) to be configured for service and main-

tained directly from the operations and maintenance center. 
Reader Service #308 

multistandard private cable headend sys-
tem. Both options, the RC60 and the 

RC62 offer Windows-based graphical 
user interfaces that provide automated 
control over all cable headend functions 
including: operating frequencies ranging 
from 5 MHz to 800 MHz, A/B input 
source switching, audio and video mod-
ulation levels, and carrier and subcarrier 
power levels 
Reader Service #309 

New Line of Fiber Products 
Telonix International Corp., recently 

debuted its new line of products at the 
1997 Cable-Tec Expo. The company pro-

vides the cable industry with subscriber 
security boxes as well as fiber-optic cable 
management systems and attenuators. 

Among Telonix's introductions are 

the FOVA-1310 fiber-optic variable at-
tenuator, which uses precise mi-
crobending to attenuate the signal on a 

standard 3mm fiber cable from 0.5 to 
5.5 dB. The FOJO series of fiber-optic 
jumper organizers, available in two 

configurations, stack to allow multiple 
layering and interlock end-to-end to 
create any required path. 
Reader Service #307 
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Total Telecom Solution 
An integrated access transport and 

management solution is available from 
Tellabs. Cablespan is a universal telepho-
ny distribution system for competitive 
local exchange carriers (CLECs), which 
can be used as a next-generation loop car-
rier for business customers. 
The Titan 5500 wideband digital cross-

connect and Titan 5200 broadband node 
provide SONET transport connecting the 
HFC distribution network to a central of-
fice, headend or point of presence. The Ca-
blespan element management system and 
the Telenium network management system 
for the Titan interoperates to provide opera-
tors with a single control interface for man-
aging the entire Tellabs solution. 
Reader Service #306 

Multipurpose Mini OTDR 
Wavetek has developed the MTS 

5100, a multipurpose mini OTDR de-
signed to maximize fiber test produc-
tivity. The MTS handles single and 
multimode installations, in-service 
testing and out-of-band monitoring. 
The MTS is suitable for switched pub-
lic networks, long haul transport sys-
tems, analog or digital broadband 
systems, or local area networks. 

The MTS features optical testings 
from 635 to 1,625 nm, dead zones 
as low as 1 meter, and dynamic ranges 
normally expected only from a 
mainframe OTDR. The unit has two 
available bays featuring field inter-
changeable modules with varying 
dynamic ranges and wavelengths. 

Durable construction and 16-hour 
batteries make the MTS available and 
capable for extended field use. With a 
streamlined user interface, help func-
tions and drop-down menus, the unit 
allows simple single button automated 
testing. Generous internal memory 
size (200 traces) and fast power PC 
processing, coupled with simple mem-
ory and file management menus, pro-
vide complete measurements in 
Bellcore GR196 format. Wintrace, 
Wavetek's Windows-based trace analy-
sis software, is available for detailed 
expert analysis. 
Reader Service #305 

• Optical Power Meters 

• LED and Laser Sources 

• Return Loss Meters, Test Sets 

• Attenuators 

• Fault Locators 

• Hand-held and Benchtop Models 

• Integrated Modular Systems 

tI 

Complete Test Results 
Done with accuracy and economy, time after time 

160 Series 
Visual Fault Finder 

rr 
universal interface 
Contact us for more details 

• 

RIFOCS Corporation Fiber Optic Instruments & Components 
805/389-9800 Fax 805/389-9808 • e-mail rifocs@aol.com • http.//www nfocs com 
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MHz° 
Established 1975 

Clean 

REDUNDANT POWER SUPPLY 
(POWERS 16 LNB's) 

up that Headend!! 

411111111Mmil 
12 CHANNEL 

POWER DIVIDER 

"CALL US FOR ALL YOUR SATELLITE POWERING, 

ROUTING AND CONVERSION PRODUCTS" 
DENVER, CO 
300-525-8386 

303-779-1717 
303-779-1749 FAX 

ATLANTA, GA 
800-962-5966 
OCALA, FL 
800-922-9200 

ST.LOUIS, MO PHOENIX, AZ 
800-821-6800 800-883-8839 
INDIANAPOLIS, IN 
800-761-7610 http://www.megahz.com 

"Unique" Products For the 21st Century! Re
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BOOKSHELF 

The following is a listing of some of the 

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

• Sweep: The Complete Story—Cofunded 
by CaLan, Hewlett-Packard and Tek-
tronix, this program provides a thor-
ough treatment of sweep technology 
and applications. Detailed operating in-
structions are provided for the CaLan 
1776/1777, HP 8591C and Tektronix 

2722A/ 2721A systems. This program 
covers passband, frequency response 

theory, definition of sweep, resolution/ 
scan loss, potential interference, TV 

scan theory, high level/low level/ no 
level sweeps, CATV transmission tech-

niques, amplifier signatures and stand-
ing wave analysis. (105 min.) Order 
#T-1149, $22. 

• Compression: Expanding Channel Capaci-
ty While Enhancing Video and Audio 

Quality—This presentation features 

Thomas Elliot (moderator), H. Allen 
Ecker Ph.D., Richard Prodan, Ph.D. and 
Geoff Roman. Cost-effective digital 

video compression is closer than ever 
and will provide new opportunities for 

set vices and revenue. This program 

deals with the realistic goals and bene-
fits to be derived from digital video 

compression. It covers trade-offs such as 
pix quality vs. data rate vs. cost, data 
rate vs. ruggedness vs. cost and features 

vs. value vs. cost. Digital video compres-
sion architectures, performance of vari-

ous digital techniques and DigiCipher 
and DigiCable products also are dis-

cussed. (80 min.) Order #T-1111, $45. 

• Technical Compliance: How FCC Reregu-

lation Will Impact Your System Opera-
tions and Maintenance Practices—This 

video features Steve Ross (moderator), 
Wendell Bailey, Jonathan Kramer and 

John Wong. With FCC reregulation a 
reality, this presentation seeks to pro-
vide an overview of the new regula-
tions, as well as define key parameters 

including classes of signals covered, 
channel boundaries, aural standards, vi-
sual signal levels, signal-to-noise, sig-

nal-to-coherent disturbances ratio, hum 
modulations, color signals, testing re-
quirements (including the number of 
test points required) and when tests are 

to be conducted. The federal/local rela-
tionship, as well as many other topics 

also are discussed. (85 min.) Order #T-
1112, $45. 

Note: The videotapes are in color and 
available in the NTSC 1/2-inch VHS 

format only. They are available in stock 
and will be delivered approximately 
three weeks after receipt of order with 
full payment. 

Shipping: Videotapes are shipped UPS. 
No RO. boxes, please. SCTE pays sur-

face shipping charges within the conti-
nental U.S. only. Orders to Canada or 

Mexico: Please add $5 (U.S.) for each 

videotape. Orders to Europe, Africa, 
Asia or South America: SCTE will in-
voice the recipient for additional air or 

surface shipping charges (please speci-
fy). "Rush" orders: a $15 surcharge will 
be collected on all such orders. The 

surcharge and air shipping cost can be 
charged to a Visa or MasterCard. 

To order: All orders must be prepaid. 
Shipping and handling costs are includ-
ed in the continental U.S. All prices are 

in U.S. dollars. SCTE accepts Master-

Card and Visa. To qualify for SCTE 

) 

member prices, a valid SCTE identifica-
tion number is required, or a complete 

membership application with dues pay-
ment must accompany your order. Or-

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

SCTE INSTALLER PROGRAM INFORMATION REQUEST CARD 

The SCTE Installer Certification Program was created to establish minimum skill requirements for CATV installers and 
installer/technicians. Participants in the program must successfully complete practical examinations in the areas of cable 
preparation and meter reading, as well as a written examination on general installation practice. The program is being admin-
istered by local SCTE chapters and meeting groups under the guidance of SCTE national headquarters. All candidates for cer-
tification in the program are recognized as SCTE members at the Installer level, and receive a copy of the SCTE Installer 
Manual. 

Ill Please send me information and an application for the SCTE Installer Program 

Name 

Address 

Phone ( ) FAX ( ) 

SETE i® The Society of Cable Telecommunications Engineers 
"Training, Certification, Standards" 

Mail to: 
SCTE 
140 Philips Rd., Exton, PA 19341-1318 
OR FAX TO: (610) 363-5898 

1 
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ADVERTISEMENT 

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

SURGE-GARD protects against 
nuisance fuse blowing and resets in 
60 seconds 
Self-resetting circuit breaker fits fuse clips in 
Jerrold SSP power inserters. The 
Performance Surge-Gard replaces fuses in 
locations where they frequently blow for no 
apparent reason causing unnecessary truck 
rolls. Merely remove the undependable fuse 
and snap-in the Surge-Gard. Specify Model 
SG15A for 15 ampere protection. Cost only 
$17 (100 & up,. Call toll free 
800/279-6330. 
Reader Service Number 116 

VOLTEX CATV-27 Standby battery 
costs only $64.95 
Best high temperature battery available! 
Normally outlasts valve regulated gelled elec-
trolyte batteries two to one in CATV applica-
tions and provides as much as 15% longer run 
time. By far the best battery value on the mar-
ket today. Call Performance today for details 
800/279-6330. 
Reader Service Number 117 

BATTERY TESTER checks 12 volt 
standby batteries automatically 
The Performance Model BT 1200 universal 
battery tester checks gelled electrolyte and 
lead acid batteries in 10 seconds. Since batter-
ies deteriorate gradually, regular testing with 
this unique device enables you to log changes 
in voltage levels as they occur. Having this his-
tory lets you know when to do preventive 
maintenance before a critical battery fails. 
Price is $250. Order today, call toll free 
800/279-6330 
Reader Service Number 118 

CENTRALIZED POWERING 
FOR CABLE TV & TELECOM 
THE MAGNUM UPSTM 

4 

4 
MAGNUM UPS LOW BOY ENCLOSURE 

VANCED HFC NODE, 60V- 72V-90V FIELD SELECTABLE POWER SUPPLY. 

OPTIONAL 15 OR 30 AMPERE OUTPUT. 

FULL 8 HOUR BATTERY STANDBY OPERATION. 

INTELLIGENT PULSATING CHARGER MAXIMIZES BATTERY LIFE. 

FERRO FEEDS MULTIPLE INVERTERS FOR MAXIMUM REDUNDANCY. 

• SMART/GARDTM OUTPUT PROTECTION FOR "HARDENED" CABLE SYSTEMS 

• UNOBTRUSIVE LOW PROFILE ENCLOSURE IS ENVIRONMENTALLY FRIENDLY. 

• BOTH VISUAL AND TRANSPONDER STATUS MONITORING AVAILABLE. 

PERFORM GE 
PoweLTEntr4oLosizs 

P.O. BOX 947. ROSWELL, GA 30077 770-475-3192 
AN EDWIN-ROSS COMMUNICATIONS COMPANY 

Reader Service Number 124 



Communications Technology's 

Product and Data Showcase 

Com2.I, Inc. CI Pe Hybrid Networks, Inc. 

Com21, Inc. manufactures cable modem based high 
bandwidth systems for Internet access and business 
connectivity. The ComUNITY Access system integrates 
data, voice and video from one cable modem platform. 
Com21 systems employ ATM 
technology to ensure scalability, 
manageability and multi-tier services. 

PHONE: (408)953-9100 

FAX: (408)953-9299 
http://www.com21.com/ 

Reader Service Number 304 

Hybrid Networks, Inc. 
Cable and wireless modems for 
high-speed Internet access with Hybrid Networks 
multi- and single-user modems and headend systems. 
Hybrid Series 2000 delivers download speeds better 
than 75 times faster than ISDN and up to 
350 times faster than 28.8 phone modems. 

PHONE: (408)725-3250 
FAX: (408)725-2439 

info@hybrid.com 

http://www.hybrid.com 
Reader Service Number 301 

:7.fAi`J.FDRE) RF Networks, Inc. Stanford Telecom 

RF Networks manufactures fully frequency agile 
coaxial cable, microwave, and HFC cable network 
modems. The Model 5450 provides the corporate 
and institutional user with a full bandwidth, 
protocol independent network connection. 

PHONE: (602)861-3652 

FAX: (602)861-0251 
www.rfnetworks.com 

Reader Service Number 303 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• Reader Service Number 300 
• 

Stanford Telecom supplies modulator and demodula-
tor products to manufacturers of headend and subscriber 
equipment for interactive HFC networks. At the headend, 
we offer burst demodulator assemblies for reception of 
upstream signals. At the subscriber 
end we provide ASIC modulator chips 
for transmission of data to the headend. 

PHONE: (408)745-2660 

FAX: (408)541-9030 

tpg.marketing@stelhq.com 

Toshiba Is Data Your Business? 

Toshiba provides a broad range of products and services 
to cable operators deploying high-speed data services over 
cable, including headend equipment, cable modems, 
integration services and consultation. Toshiba's technology 
is already being used to provide Road Runner service to 
thousands of customers in San Diego, Calif. and Portland, 
Maine; and by Mid 1997 to Tampa, FLA and Albany, NY. 

PHONE: (714)583-3000 

FAX: (714)583-3597 

www.toshiba.com 

ReG, Lei Ser ce rsj,;trber 302 

Ntike sure your Internet Solution I, 

votoerM 

TOSHIBA 
MULTIMEDIA 

SYSTEMS DIVISION 

• 
• 
• 
• tool for Communications Technology readers. 
• 
• 
• 

• 
• 
• 
• 
• 
• • Don't miss your opportunity. For more 
• information, contact Tim Hermes, National 
• 
• Sales Manager at (301)340-7788, ext. 2004. 
• 
• 
• 
•  

If so, you belong in Data Showcase, a new 

Data Showcase provides contact information 
for high-profile companies traveling the fast 
lane of the Information Superhighway. 



MEGA HERTZ 

Now With Multiple or 
All Channel Crawl !! 

Are You Ready for the FCC EAS Deadline? 
You will be with this 

Extraordinarily Powerful Audio and Video Package!! 

SUB-ALERT 

AV-EAS 

Power On 

• • 
Output 

SAGE ENDEC 
April 10 8:20 AM The 
NWS in Las Vegas has 
issued a Flood Watch 
for Clark County for 

Enter Option :-
--1 i--1 II t--1 

) Incoming Alert 

) Outgoing Alert 

) Attention Tone 

) Automatic 

Computer 

• NO computers or controllers required 

• Install it today for franchise compliance and upgrade 

it tomorrow for Guaranteed FCC compliance 

• Ready for state and local requirements 

• Highest technical specifications in the industry 

• More standard features, benefits and solutions! 

• Compatible with advanced CATV requirements 

• Addresses all switching requirements 

• Provides EAS Alerts in remote hub sites without equipment duplication 

• Capable of overriding thousands of channels 

• Compatible with SA CommAlert, Idea/onics and Iris systems 

• Longest warranty available 

• Competitively priced and in stock! 

Established 1975 

http://www.megahz.com 

Register to Win a Toshiba Notebook Computer at Cable-Tec Expo Booth 1324 

:1'2C-WXR-FLA 

12/34+0045 

— .j.1620-NWSLAS 

  leril 10 8:20 AM 

The National 

weathet Setvice 

in Las Vegas lias 

issued a Flood 

Watch for Clark 

County, Nevada 

for the next 45 

minutes 

US 
;Irrri flUÈ r«;r?;t1.r.-:_l 

- :-;r.ILI.111 

® "Unique" Products For the 21st Century! 

DENVER ,CO ATLANTA, GA ST LOUIS, MO 
800-525-8386 800-962-5966 800-821-6800 
FAX 303-779-1749 

OCALA, FL INDIANAPOLIS, IN PHOENIX, AZ 
800-922-9200 800-761-7610 800-883-8839 

Reader Service Number 130 
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ADVANCED 
TECHNOLOGY 

FIBER TO THE NODE 
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likummuumr-

!IFIBER OPTIC SYSTEMS 

I. K 
PERFORMANCE kRETURN PATH SYSTEMS 
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c tre Synchronous  
• INC. 
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o 

3 

77 Las Colinas Lane San Jose, CA 95119 USA 

(800) 659-6750 (408) 362-4800 Fax (408) 362-4826 
Reader Service Number 160 



MediaOne has the following position 
available to join our growing team: 

MAINTENANCE 
TECHNICIAN 

You will possess a high school diploma 
or equivalent and 10 years experience in 
cable/telecommunications, with at least 
3 years CATV maintenance experience, 
including knowledge of current cable 
technology. Also requires good oral and 
written communication skills, the ability 
to lift 75 lbs., work with general hand 
tools and 32 ft. ladders, in addition to 
having a valid CA DL and DMV print-
out. Must be able to work flexible hours, 
including evenings and weekends. 

We offer an excellent compensation 
and benefits package. Please apply 
by July 21 to: MediaOne, Attn: 
Human Resources/Job #97-47, 1945 
N. Helm Avenue, Fresno, CA 93727. 

EOE/Promotes Diversity in Workforce. 

Media0nesm 
This is Broadband. This is the way. 

Peter 

FroehFroehlich & Co. lich 
search 

SCTE Sustaining 
Member 

PO. Box 339 Weatherford, TX 76086 

(800) 742-4947 FAX (817) 594-1337 
970-663-6445 

email: pfsearch@Flash.net 
web: http://www.flash.net/—pfsearch 

Al! levels of 
Technical Positions-
Corporate to Hourly. 

Operators and 
Manufacturers 

Call or Write. Fees Paid. 

For 

Classified Advertising 

Information 

Contact Nicole Bovre at 

303-837-8601 x 33 

\\eTelecommunications 
Opportunities 

Ready to join to high-tech MSO? Interested in high speed data com-
munications over HFC? Interested in state-of-the-an fiber transmis-
sion equipment? SONET transpon network? Are you an expen in 
interner communications, know Windows 95/NT, Unix, inside and 
out? Time Warner Communications, a world leader in telecommuni-
cations has immediate openings in our Memphis, TN Division for: 

• System Administrator, RoadRunner (a high speed 
data access to the interne° 

• Signal Processing/Head-End Technician 

• Network Technician, HFC Maintenance 

• Network Technician, SONET Data Systems 

• Designer, HFC 

We offer a comprehensive compensation and benefits package, 
including medical, dental, vision, and life insurance, pension and 
employee savings plans, and paid holidays and vacations. Qualified 
candidates should mail, fax, or e-mail your resume to: 

Time Warner Communications 
Mid-South Division 

6555 Quince, Suite 400-G, Memphis, 
TN 38119 fax: (901) 369-4515 

e-mail: greg.smith@twcable.com (ASCII text only) 

TIME WARNER  
COMMUNICATIONS 

An Equal Opportunity Employer. MF/D/V 

Cable Search Associates 
Professional Search and Placement 

Engineering • Management 
• Technicians • Sales 

• Marketing • Construction 

Call or Write 

WICK KIRBY 
Office (630) 369-2620 FAX (630) 369-0126 

P.O. Box 2347 • Naperville, IL 60567 
Fees Paid 

Wanted! 

Experienced long term help for 
Southeast rebuilds/upgrades 

Aerial Crews 
Underground Crews 

Splicers 
Installers 

Field Engineers 

CABLE MAN, INC. 
Call (601) 374-5832 
Fax: (601) 374-2198 
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CAREER OPPORTUNITIES 
Leader in the placement of Cable Professionals Since 1975 

Tel 817-599-7623 • Fax: 817-599-4483 • E-mail: iyoung@staffing.net 

JOBS GALORE! 
TECHNICAL • ENGINEERS • MANAGERS 

diy JIM YOUNG & ASSOCIATES One Young Plaza • Weatherford, TX 76086 

For 

Classified Advertising 

Information 

Contact Nicole Bovre at 

303-837-8601 x 33 

TESINC 
6523 N. Black Canyon Highway 

Suite 200 
t•e•ssi•rm Phoenix, Arizona 85015 
A Dycom Company (602) 242-8110 FAX (602) 242-8227 

EXPERIENCED CATV 
POSITIONS AVAILABLE NATIONWIDE 

LONG TERM VDT PROJECTS 
IMMEDIATE OPENING: FL & CA 

TESTERS, MDU ENG'S, INSPECTORS 
CATV TECH'S. TRUCK & TOOLS REO'D 

BENEFIT PACKAGE A BIG PLUS 

An Equal Opportunity Employer 

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

Quality Cable & Elecihronics Inc. 
1950 NW 44th Street, Pompano ah., Fl. 33064 

Tel: (954) 978-8845 Fax: (954) 978-8831 
Internet: littp:Pizel,vv.e.QualityC able.com 

Scientific Atlanta 

Cable-mg the world.... 

Headend Line Equip menti Drop Material Converters 

(800) 978-8845 
08 

RI alik MI Ill WWI an% WE BUY 
AND SELL Ulltb QUALITY CATV 

BROADBAND EQUIPMENT 
INTERNATIONAL 

LINE AMPLIFIERS, TAPS, CONNECTORS 
CONVERTERS - ALL TYPES AND MAKES 

HEADEND EQUIPMENT 

USA • (760) 631-2324 • Fax (760) 631-1184 

PYRAMID 
Is Quality Construction 

Pyramid industries offers 
Quality Smoothwall, Ribbed, 
Corrugate° or Aerial Innerduct 
at competitive prices and 
immediate delivery, contact 
your local distributor or call us 
at: 814-455-7587. 

PYRAMID RIDUSIRIES,  

1422 lry,Àn Dr. Ene, PA 16505 • 814/ 455-7587 Fax 814/454-8756 
www.pyramidind.com 

SOUGHT / SOLD / SERVICED 

SA 9260 Agile Mod  $275 
SA 8510 Converter  $25 
Magnavox 450mhz Station . . . .$349 
Cl White VCII  $249 
Jerrold 450mhz Station  $349 
JLE 3 30mhz to 550 mhz . . . .$35-125 
Regal 450 4 Port Tap  $1.50 

WE SERVICE WHAT WE SELL 
SINCE 1982 

All Types of Equipment Wanted — FAX list!! 

AILLS1,4 
1.1111:‘111 I S. IPSEI 
1 8 00 9 8 ARENA • FAX I 61C) 2 79 5805 

IF YOUR LIGHT IS OUT, 
YOU COULD BE FINED! 

Avoid Costly 
FCC Fines 
with CFT's 

Tower Light and Transmitter Monitoring Specialists 

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

1-800-448-8099 

JULY 1997 • COMMUNICATIONS TECHNOLOGY 



FREE 44pg Catalog & 80 Audio/Video Apefic. 
PwR SW, .0. .30 PRO01.1Cn 

P110/10, 
TR•INS. ace,. 

• ̂  * Vuled Awl, 
. d Rualo 01.1 Arnol, 
5,nc Dos, Arno, Poulin. SwlIchors 

OPAMP LABS INC 12131 934-3566 
1033 N Sycamore Ar LOS ANGELES CA, 90038 

http://www.opamplabs.com  

TEST EQUIPMENT 
Reconditioned Wavetek, HP, Tektronix and more. Signal Level Meters, Sweep 
Systems, TDR's, Power Meters, Spectrum Analyzers, Frequency Counters and 
Fiber Test Equipment. Guaranteed to meet/ exceed manufacturers specs. 90 
days warranty standard. 

SATELLITE ANTENNA 
Meter Harris (-Band System. (all For pricing 

PTL Cable Service, Inc., USA 
Phone 1561) 747-3647 Fax 1561) 575-4635 

BUY - SELL - TRADE 

CATV CARRIER 
S 

Av 
SERIES 400 
CARRIER GENERATORS 
provide crystal I 
controlled carriers 
with outputs adjustable 
separately over a 20 dB range. 

Multi-carrier RF generators are an 
excellent source substitute for any 
RF based broadband network during 
testing, installation rebuilding or upgrading 
phases. You may use them for CATV return 
band alignment or substitution and alignment 

U.S. A. Cable Technology Ass. N.Y. testing in broadband 
800-437-3)00 LAN, HFC or closed-
Patterson Comm.. CA circuit systems. 
800-420-5452 

Canada Capella Telecommunications 
800-668-0175 

Belgium Mampaey Engineering 
32/16/53 5296 

China Tianjin Zhong Fu Corp. 
86-22-312-0247 & 0274 .VANTRON TECHNOLOGIES INC. 

Korea Unitek Corporation (800) 297-9726 
82-23-473-2724 (514) 725-6652 

http.//www.avantron.com 

BUY • SELL • TRADE • REPAIR • UPGRADE • BUY • SELL 

MAIN LINE EQUIPMENT INC. 

WE BUY, SELL, REFYRBISH NEW AND PRE-OWNED LINE GEAR, 

CONVERTERS, PASSIVES AND FIBEROPTIC EQUIPMENT 

SCIENTIFIC ATLANTA, TEXSCAN (T-SERIES/PATS) 

GEN. INST./JEROLD, PHILIPS/MAGNAVOX 

TOP DOLLAR PAID FOR YOUR OBSOLETE INVENTORY! 

PH: 800.444.2288/310.715.6518 • FAX: 888.4.MAINLINE/310.715.6695 

EMAIL: MAINLINE@WORLDNET.ATT.NET • WEBSITE: WWW.MLS.COM 

BUY • SELL • TRADE • REPAIR • UPGRADE • BUY • SELL 

PDI SURPLUS EQUIPMENT 

We Buy, Sell and Trade! New or Refurbished 

• Trunk Amps 
• Line Extenders 
• Taps 

• Converters 
• Test Equipment 
• and much more!!! 

All equipment is refurbished and tested in 
PDI's state of the art test facility. 

1 year warranty on all surplus equipment!! 

1-800-242-1606 (561) 998-0600 FAX: (561) 998-0608 
http://www.pdi-eft.com E-Mail JonPD1@aol.com 

Equalizers Is it true? 
New Quality Replacement EQs for Scientific Atlanta  

that Perform Better or Equal than Original Manufacturer Specs. 

Flatness .±0.15dB Return Loss • -20dB Insertion Loss < 1dB 450, 550 and 750 MHz 

All for under$9.35and fast delivery. 

Yes It Is, So Call to Order Now 
Quantek Decibel. Inc. is not a sales agent for Scientific Atlanta 

e (305) 556-4887 
Fax (305) 556-5887 

Quantek Decibel, Inc. 
6065 NW 167*ST. Unit B-12 
Miami Lakes, FL 33015 
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L.J 
INSPECT • PAINT • REPAIR • RE Guy • 1100TING • ANTENNA 

FEEDLINES • ANALYSIS • ERECT • DISMANTLE • LINE SWEEPING 

HERMAN J. JOHNSTON 
PRESIDENT 

MOBILE 5021 830 2504 
RES (5021830 9246 

NATIONWIDE TOWER COMPANY 
BROADCAST •C A T V • MICROWAVE il 
CELLULAR • PCS • WIRELESS TOWERS 

PO BOX 130 • POOLE KENTUCKY 42444 
TEL (5021533-6600 • FAD (mm)  

cl 
Industry 
Service 
Since 
1966 

Roc KY MOUNTAIN 
JUMPER CABLES 
P.O. Box 9707 • Helena, MT. 59604 

Custom Made 
Jumper Assemblies 

All Brands Fittings/Cable 
• F Male • RG - 59 
• F Female • RG - 56 
• BNC • RG - 11 
• PL • Other 

Our jumpers neve 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 

Mk?  J 

Jumper Cables 
CUSTOM MADE CABLE ASSEMBLIES INCLUDING: 

F to F, N to N, BNC, RCA, F-81 
Gilbert AHS RG-56 Belden 
LRC RG-59 
Off Shore RG-11 
PPC RG-213 

RG-214 
We will make any cable assembly. Quick delivery on all colors and lengths 
Fax: (602) 582-2915, PH: (602) 581-0331 
335 W. Melinda Drive, Phoenix, AZ. 85027 USA 

Times 
Comm/Scope 

Intercomp 

EDJ 
David Sylvestre 

860-953-9240 

COMMUNICATIONS INC. 

WIRELESS SERVICE 
Area Evals 
Data Base Information 
Wireless Installs/Roof & Trees 
MDU Prewireeostwire 
65' Tower Trucks for Site Surveys 

BRIDGEPOINT 

COMMUNICATIONS INC. 

Aerial Underground 
New Build Rebuild 
Fiber Placement Upgrade Splicing 
Installations Splicing 

(800) 766-2188 
DALLAS • HOUSTON • PHOENIX • BOSTON • HONOLULU 

Video PosterTM 
Low cost Character generators 
*Infra-red VCR deck control 
*Full weather station options 
*Free Hi-res graphics & Logo 
*User sets Time & date events 
*Battery backed Ramdisk -t. 
*Pro ram all via modem from IBM, MAC or VP 

Engineering Consulting 
Te1:714-671-2009*Fax:714-255-9984 
WEB-->http://home.earthlink.net/-engcon  

e Hi-res Fonts 
4 Weather 
- Logos 
Graphics 

\.Crawl messages  

Ask for 
Demo 

video tape 

Drum Imillarmal 

ia•iii i. I 1.-mmipmmemal 

CAD 
DRAFTING 
SERVICES,INC. 

• Base Mapping 
• Strand Mapping 
• Digitizing Services 

Charles Wright 
(815) 698-2564 
Rt. 116 & I-57, Central Plaza 
Ashkum, IL 60911 

• As-Built Mapping 
• System Design 
• System Walkout 

Specializing in high volume precision drafting. 
"Quality service for all your 

cable drafting and design needs." 

Call for literature. 

WE BUY SCRAP CAN CABLE 
+MIDWEST CABLE SERVICES 

800-852-6276 
10 YRS OF NATIONWIDE SERVICE 

PO Box 96 Argos, IN 46501 

Minimize subscriber 
disruptions (and eruptions) 

during system tests 

Announcing an economical test signal inserter that:  
Provides in-service C/N & ICR abilities for any spectrum analyzer. 

Meets FCC definitions for C/N and In-Channel Response tests. 

Eliminates inaccurate readings due to noise and distortion on 
incoming signals when using the 2715, 8591C or Stealth. 

Greatly simplifies remote control of the headend during proofs. 

Call or send e-mail to tvms@compuserve.com for details. 

Television Measurement Services 503-628-3764 
Proof of performance tests, test aids, and training 

Mz VIDEO DATA SYSTEMS 

MIM 
Low Cost Character Generators 

Oem Manufacturing Since 1973 

Professional Systems Specifically Engineered for Cable & Broadcast 

• Micro Playback VHS Systems 
• Full Weather or Temp. Only , 
• Remote Access via WindowsTM 
• Single/Multi Channel 

(800) 858-5850 from $995.00 

• JR 

Come visit our Web Site at: www.videodatasys.com 
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P.O. Box 305 
Ipswich, S.D. 57451 

(605) 426-6140 

When You Need Quality and Dependability, You Need 

RITE CABLE CONSTRUCTION, INC. 
Specializing in 

o 
Telecommunications Construction — Including Strand Mapping, Asbuilt Mapping. Fiber Optic Routing & 
Design. Splicing Schematic. Map Digitizing, System Design, Project Management, Fiber Splicing & 
Testing. Aerial & Underground Construction, Coaxial Splicing & Activation. System Sweep & Proof of 
Performance Testing, Complete Residential Installation, MDU Pre-Wire/Post Wire & Material Management. 

"Do it the RITE way the first time." 
Les Smith. President 
P.O. Box 3040 (32723-3040) 
I 207 S. Woodland Blvd.. Suite I 
DeLand, FL 32720 

l -800-327-0280 
Fax: l -904-738-0870 

RETURN PATH ACTIVATION 
• HEADEND SERVICES 
- COMPLETE HEADEND RELOCATION SERVICE 
- RERACK AND REWIRE 
- OPTIMIZE 

• FCC PROOF OF PERFORMANCE 
- RF PROOFS 
- VIDEO TRIANUAL PROOFS 

• RETURN ACTIVATION 
• ON SITE TRAINING 
• DESIGN AND DRAFTING 
- AS BUILT MAPPING 
- SYSTEM DESIGN 
- MAP MANAGEMENT AND SYSTEM UPDATES 

800-292-0126 

Commercial Spun Aluminum Antennas 
AZ/EL, POLAR, HORIZON & DUAL AXIS MOUNTS 

SIZES 

3 meter 10' 

3.3 meter 11' 

3.7 meter 12' 

3.9 meter 13' 

4.2 meter 14' 

4.5 meter 14.8' 

5 meter 16' 

CALL FOR PRICING 
(800) 627-9443 

DH Satellite 
600 N. Marquette Rd. 

Prairie du Chien, WI • USA • 53821 

Phone (608) 326-8406 

Fax (608) 326-4233 

HIGH PERFORMANCE 
Two-Way Amplifiers 
Harmonic Generators 

Custom Head-End Return-Path 
Products 

ALL MADE IN THE USA 

Vision Te 
Simply hetter... 

Tel (954) 346-6144 • Fax (954) 346-6812/9357 

3 CABLE CONSTRUCTORS, INC. COMPLETE TURNKEY CONSTRUCTION 1-800-338-9299 

• Coaxial and Fiber 
• Mapping and Design 
• Member SCTE 
• Splicing and Activation 
• Fusion Splicing 
• Aerial, Underground & 
Fiber Construction 

• Material Supply 
• Emergency Fiber Restoration 
• System Sweep 
• Proof of Performance 
• Turnkey Headend 
• Complete Turnkey Project 
Management 

quality service performed on a timely basis 

E MAIL CCI cableconstructors.com • http://www.cableconstructors.com 

Q:1  BUY ' SEJ REPAIR MFG 

eia 

UPGRADE Scientific] 
Manta 

Upgrading or adding channels? 
Contact us for g your equipment needs. 

(j.lit  Magnavox eerstee 
LATE BREAKING 
NEWS!!! 
1,000's of S-A FF 
Stations Available 

,w•-: Upgrades anagers 

Addressable C4> S-A, C-COIZ 
Converters M-AP:' Mag, EQ's \ ...CALL for details  
864-574-0155 • Fax 864-574-0383 • e-mail sales@dbtronics.com 

http://www.dbtronics.com 

WIE11:15Ueter 
with your repair or sales orders 

We Buy, Sell & Repair 

CATV EQUIPMENT 
Call for Details 

RMT ENGINEERING 
800-228-0633 

E-mail info@rmteng.com 

Web site http://www.rmteng.com 

For Classified Advertising Information 

Contact Nicole Bovre at 303-837-8601 x 33 
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TRAINING 

Broadband Training 
A comprehensive, broadband 

technology seminar 

Minneapolis, Minnesota 
Lansing, Michigan 

Pittsburgh, Pennsylvania 
Nashville, Tennessee 
Open Week 
New Orleans, Louisiana 
Atlanta, Georgia 
Baltimore, Maryland 
Boston, Massachusetts 
Bangor, Maine 
Syracuse, New York 

September 10-12,1997 
September 17-19, 1997 
September 24-26, 1997 
October 1-3, 1997 
October 8-10, 1997 
October 15-17, 1997 
October 22-24, 1997 
October 29-31, 1997 
November 5-7, 1997 
November 12-14, 1997 
November 19-21, 1997 

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

For Information/registration, call: 
1.800.448.5171 

In NY State: 1.800.522.7464 

Philips Broadband Networks, Inc. 
100 Fairgrounds Dr., Manlius, NY 13104 

Leg illimes bee 

PHILIPS 
WE BUY & SELL 

SURPLUS NEW & USED 
Connectors, Taps, 

Headend, Line Gear, Misc. 

TM BROKERS 
5402 Highway 95 - Cocolalla, ID 83813 

Tel: (208) 683-2797 or (208) 683-2019 
Fax: (208) 683-2374 

SEE INVENTORY ON HOME PAGE 

EMAIL:moorstacomtch. iea.com 
HOME PAGE:http://www. iea.com/-moorst 

We Accept M/C or Visa 

Emergency Alert 
Systems By 

MEA/ONiCS 

TO MEET THE FCC MANDATE or 
For local franchise requirements 
Complete Audio and Video or 

Audio only systems available. 
Compatible with all headends. 

Affordable 

IdEA/ONiCS 
The Pioneers in Emergency Alert Systems 

(701) 786-3904 
Fax: (701) 786-4294 

GENESIS CABLE SURPLUS SUPPLY 
FACTORY AUTHORIZED SUPPLIER PHILIPS BROADBAND REFURBISHED 

MAGNAVOX 450 
Full Selections 8000 Series 

330 & 450 MHz Electronics Taps & Couplers 
SAVINGS! SAVINGS! SAVINGS! 50,000 Surplus Taps Immediately Available 

Converters 
DPV #5 Refurbished • DPV #7 Refurbished • SA 8550's 
Complete Selection of JM Telecoms Remotes Featuring 
Cable Only 2 in 1 with Volume Control • Free Batteries 

Full Selection Gilbert Connectors • Connectors or Electronics — Cash Paid 

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

Call Ed Manley at 916-971-8989 • Fax 916-971-8988 
Genesis Cable Surplus Supply • 3487 N. Orange Ave.,No. Highlands, CA 95660 

Ai 
BUY FACTORY DIRECT AND SAVE! 

SA 8600 Zenith 
Operates 8600 Operates all PM, PZ & ST 
on-screen program series Zenith converters 

$4.50 53.75 

Tocom 
Operates al 5503 & 
5507 safes VIP converters 

$3.75 

SRC 175 (beige) SRC 175 (black) 
Operates all 8500 to 8580 series non-volume 
SA converters $4.00 

ALSO AVAILABLE: 
SA 475 PAN 120 
JER 400 PAN 140 
JER 450 PAN 170 
JER 550 Pioneer (w/vol) 
JER CFT 2000 6-in-1 UNIVERSAL 
All remotes are quality tested. Call for specs 

VOLUME DISCOUNTS ENCOURAGED— 

vligeletaregi 

IC 7200 $3.75 any quantity 
Fits Jerrold 7200 series. 

tri ee.-111 
ALSO AVAILABLE: 
SA 8500 
SA 8511 
SA 8520 
SA 8525 
SA 8550 

SC 8600 $5.95 any quantity SA 8580 
Fits Scientific-Atlanta 8600 series. SA 8590 

PAN 110 
PAN 120 
PAN 130 
PAN 140 
quantity 
pricing 
discounts! 

8011-844-8682 

Novaplex, Inc. 8818 Bradley Ave, Sun Valley CA 91352 
FAX: 818/504-6522 • credit terms available 

http://vvvvw.novaplex.com 
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It's Official. 
For over 13 years, Communications Technology 
(CT) has been the OFFICIAL trade journal of 
the Society of Cable Telecommunications 
Engineers (SCTE) and the industry's most respect-
ed technology publication. 

CT's 1997 Readership Study, 
conducted by an independent research 
company, recently confirmed what 25,000 
qualified subscribers already knew: 
Communications Technology is the 
cable industry's preferred engineer-
ing management magazine! 

If you could receive only one of 

the following publications, which 

one would it be? 

A• • Communications Technology 

(CT) was chosen more than 2 to I. 

0 10 20 30 40 50 

CT 46% 

Cable World 2 1 % 

CED 17% 

America's Network 7% 

Broadband Systems & Design 2% 

Advertise in the cable industry's #1 technology magazine! 

Eastern Sales Office. (301) 340-1 5 20 Western Sales Office (303) 8 3 9-1 5 6 5 

/Phoilq••/ litisiness Inlorindtion, Inc. • 12(11 Sevun I nas 'toad • Potomac, MI) 208S4 

JULY 1997 • COMMUNICATIONS TECHNOLOGY 



Continued from page 51 

protocol. Using this scheme, the CMTS 
can either poll individual modems, or, 
more likely, groups of modems, when it 

wants them to transmit. Until a modem is 

polled, it is not allowed to transmit. In ei-
ther event, the number of modems allowed 
to transmit at any time is smaller than in a 
strictly random access system; hence, the 
number of collisions is reduced. 
The CMTS will poll each group of 

modems in turn. When a group of modems 
is polled, any modem within that group 
can send data. The modems transmitting 
during this interval are essentially running 

in random access mode and there can be 
collisions. However, if the sizes of the 

groups are kept small, there will potentially 
be fewer collisions and hence less impact 
on data throughput. On the other hand, as 
the number of groups grows, the time be-
tween polling individual groups increases. 
Tiered polling, as this is sometimes called, 
is still more efficient that polling individual 

modems and clearly more efficient than a 
solely random access based MAC protocol. 
A polling protocol has several weakness-

es. The first is that every group has to be 

polled, even if no modem in that group has 
data to send. If no modem has data to send, 
then the return path may not be utilized, 
even as modems in other groups might 
have data to send and are just waiting to be 
polled. Secondly, if a modem does not get 
all its data sent during its polling period, it 
must wait to be polled again before sending 

any more data. These two aspects of a 
polling protocol combine to reduce the per-

ceived throughput a user may experience 
with the system. The important issue is to 
engineer the sizes of the groups such that 
the return path is always utilized, but colli-

sions are kept to a minimum. 

QOS can be implemented keeping cer-
tain groups of modems smaller (hence re-
ducing collisions within that group) and 
by polling those groups more often 
(hence offering more opportunities to 
transmit). Even if the high QOS groups 

have no data to send, they must still be 
polled more often. While these specific 
users are offered more chances to trans-

mit, the other users of the system then 

have longer to wait before being polled. It 
is a better solution than random access, 
but not the best possible. 

Reservation 
This is the current "state-of-the-art" with 

respect to MAC protocols and is just begin-
ning to be implemented in prototype 
modems. Using this type of protocol, a 

modem requests from the CMTS an oppor-
tunity to transmit a certain amount of data. 
As the CMTS receives requests from all the 
modems wanting to transmit, it reserves 

time on the return path accordingly and 
sends a message back indicating specific in-
tervals of time that are reserved for each 
modem to individually transmit. In this 

manner, the CMTS only spends processing 

time on modems that have data to trans-
mit. Additionally, modems are guaranteed a 
collision-free interval in which to transmit. 

An astute reader will wonder how a 
modem could even request bandwidth 
without first being reserved a time to send 
messages. To allow this, the CMTS period-
ically allocates a portion of the return 

bandwidth for any modem to send a reser-
vation request. These requests are sent in 
contention mode and may experience col-

lisions; however, the CMTS can vary both 
the length and frequency of the con-
tention request interval to keep the num-

ber of collisions to a minimum. Once a 
reservation request gets through, the 
modem is guaranteed time to transmit and 
may even "piggy-back" additional trans-

mission requests along with the data. 
With reservation, QOS can be implement-

ed in several ways. In one example, the 
CMTS has a database indicating the QOS as-

sociated with each modem. As the CMTS re-

ceives reservation requests, it can guarantee 
that modems with high QOS get preferential 
treatment when bandwidth is reserved. Even 
if many modems with low QOS are request-

ing bandwidth, a modem with a higher QOS 
can be guaranteed the opportunities it needs 
to transmit. An important part of this proto-
col is that modems with no data to transmit 

will not request data slots, even high QOS 
modems. Therefore, the CMTS neither has 

to allocate transmission opportunities to nor 
poll high QOS modems that have no data to 
transmit. Only modems with data to send 
make data requests, but when granted, they 
are guaranteed to be collision free. 

There are two groups working on reser-
vation-based MAC protocols: 
• The Multimedia Cable Network 
System (MCNS) partners, which is an 
MSO consortium 

• Institute of Electrical and Electronics 

Engineers (IEEE) 802.14 committee. 

While both groups are working on MAC 
protocols that use reservation to guarantee 
bandwidth to individual modems, they are 
philosophically taking different paths. 

MCNS has specified a MAC protocol that 
is optimized for variable length data pack-
ets as used with Internet protocol (IP) net-
working. IEEE 802.14 has optimized its 
MAC protocol for asynchronous transfer 
mode (ATM) traffic. 

Both MAC protocols offer advantages 
depending on the implementation. How-
ever, the MCNS specifications are com-
plete now and prototypes are being 
deployed. MCNS chose a MAC protocol 

optimized for IP based on both time-to-
market and perceived market need over 
the next three to five years. Additionally, 
equipment using IP is more prevalent in 
the marketplace at this time as the favorite 
applications sought by Internet users run 

over IP. MCNS believes the choices made 
for its MAC protocol will better meet the 
needs of the North American cable market 

over the next three to five years. 
IEEE 802.14 chose an ATM-based proto-

col because it potentially offers a more ro-
bust means to implement QOS. This may 

be important in the future as new and var-
ied applications are developed. At this time 

however, ATM technology is both more 
expensive than IP and it has not made its 

way into the home networking market. 
Additionally, the IEEE 802.14 specifica-

tions are not yet complete, therefore, no 
implementations are available at this time. 

Conclusion 
An efficient MAC protocol ensures that 

the return path carrier is utilized to the 
fullest extent possible while at the same 
time providing good user performance. 
The most recent MAC protocol to be im-

plemented, the MCNS MAC protocol, pro-
vides both more efficient use of return 
bandwidth and offers guaranteed quality of 
service for individual cable modems users. 
These modems are planned to be trialed in 

late 1997 for service in early 1998. CT 

Doug Jones is a network architect at US West 
Advanced Technologies in Boulder, CO. He 

may be contacted via e-mail at jonesy@ad-
vtech.uswest.com. 
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Hey, Did you guys 
know that Tulsat sells 
300mhz-750mhz 

line gear? 

TULSAT 

Yeah, 
most people think Tulsat only 

repairs descramblers 
and headend equipment. 

Do you think they'll remember 
that Tulsat sells eq's , pads, taps, 

traps, trim networks and 
connectors? 

1605 E. Iola 
Broken Arrow, Ok 74012 

Sure they will. 
Everybody knows the best 

advertisment 
is word of mouth. 

800-331-5997 
Reader Service Number 45 



'CALENDAR Planning Ahead 

July 
9: SCTE Great Plains Chapter seminar, 
HSD/wireline telephony, Bellevue, NE. 

Contact Randy Parker, (402) 292-4049. 

9: SCTE Mid-South Chapter meeting, 

BCT/E and Installer Certification exams 

to be administered, Memphis, TN. 

Contact Kathy Andrews, (901) 365-

1770, ext. 4110. 

10: Society of Cable Telecommuni-

cations Engineers Satellite Tele-Seminar 

program, "In-premises wiring issues," 

Galaxy 1R, Transponder 14, 2:30-3:30 
p.m. ET. Contact Janene Martin, (610) 

363-6888. 

14: Career Fair Coordinators' high 

tech career fair, Denver. Contact Ceilia 

Smith, (972) 462-8807. 

14-16: Institute for International 

Research conference, "Optimizing the 

Functionality and Cost of Set-Top 

Boxes," San Francisco. Contact (800) 

999-3123. 

August 
6: SCTE Ark-La-Tex Chapter annual 

golf tournament. Contact Terry Temple, 

(318) 631-3322. 

9: SCTE Llano Estacado Chapter semi-

nar, system powering, Lubbock, TX. 

Contact David Fielder, (806) 793-7475. 

13: SCTE Appalachian Mid-Atlantic 

golf outing/picnic, Lebanon, PA. 

Contact Doug Hair, (717) 243-4918. 

14: Society of Cable Telecommunica-

tions Engineers Satellite Tele-Seminar 

program, "Video transport (part one)," 

Galaxy IR, Transponder 14, 2:30-3:30 

p.m. ET. Contact Janene Martin, (610) 

363-6888, ext. 220. 

18-20: 1997 Great Lakes Cable Expo, 

Indianapolis. Contact show manage-

ment, (317) 845-8100. 

21: SCTE Gateway Chapter meeting, 

BCT/E and Installer Certification exams 

to be administered. Contact Chris 

Kramer, (314) 579-4627. 

Sept. 15-17: 1CSPAT/DSP World 

1997, International Conference on 

Signal Processing Applications and 

Technology, San Diego. Contact Jen-
nifer Call, (415) 278-5239. 

Sept. 21-26: ¡SS '97: World Telecom-

munications Congress, "Global Net-

work Evolution: Convergence or 

Collision?" Toronto, Canada. Contact 

Victoria Lord, (416) 588-2420. 

Oct. 14-16: Mid-America Cable 

Show, Kansas City. Contact (913) 

841-9241. 

Oct. 20-22: Eastern Cable Show, At-

lanta. Contact Southern Cable Televi-

sion Association, (404) 255-1608. 

Dec. 2-4: Converging Technologies 

Expo & Conference, Los Angeles. 
Contact John Golicz, (203) 256-4700, 

ext. 121. 

Dec. 10-12: The Western Show, Ana-

heim, CA. Contact the California 

Cable Television Association, (510) 

428-2225. 

At Phillips Business Information, 
The Customer is Always on Top 

Subscriptions 
Additional Products 
Back Issues 
Address Changes 
Comments or Requests 
Bulk Orders 

Inc. Phillips Business Information, 

/pimps/ Client Services 

1201 Seven Locks Road, Suitc 300 
Potomac, MD 20854 

Tel: (800) 777-5006 or (301) 424-3338 
Fax: (301) 309-3847 

E-mail: clientservices.pbiephillips.com 

FAX US YOUR 
COMMENTS TODAY! 

Your opinions and feedback are important to us. 

Name  

Date   

Company   

Title   

Phone   

Fax 

FAX COMMENTS BACK TO 
(301) 309-3847. THANK YOU! 
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U: What do you get when you 
combine 48 industry experts 
with 34 cutting-edge broadband 
telecommunications topics? 

A• • The 1997 Cable-rec Expo 
Proceedings Manual 

You already know that Cable-Tec Expo is 
the cable industry's leading annual hardware show. 
What you may not know is that if you missed this year's show, you missed out on 
top-notch technical sessions and hands-on workshops, not to mention the opportunity 
to interact with thousands of broadband professionals in one place, at one time. 

The 1997 Cable-Tec Expo Proceedings Manual is your chance to learn from the 
experts about key issues facing our dynamic industry. From telephony to digital deployment 
to cable modems, this two-volume set not only offers solutions to your equipment problems, 
but provides information on the latest technologies presented at Expo '97. 

For just $40, you'll get an exclusive insight into broadband telecommunications. 
When it comes to staying ahead of the learning curve, knowledge is your best resource. 

. SOCIETY OF CABLE 
nacommuseh-noss ENGINEERS 
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MAIL TO: SCIE, 140 Philips Road, Exton, PA 19341-1318; 

or FAX with credit card information to: 610-363-5898. 

SHIP TO: 

Name: 

Address: NO P.O. BOXES) 

SCTE - 1 

SOCIETY OF CABLE 
TELECOMMUNICATIONS ENGINEERS 

Phone:  Date: /  Member #.  

J Please send me 

tax). 

J A check or money order in U.S. funds for the appropriate amount shown above and made payable to the Society of 

Cable Telecommunications Engineers is attached. 

J I wish to pay by credit card (please check one). J MasterCard J VISA J American Express 

Account Number:  Expiration Date:  

Signature.  

copies of The 1997 Cable-Tec &po Proceedings Manual at $40 each (Pennsylvania residents add 6% sales 
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Hands-on Performance Training 

TRAINING 
13y the National Cable Television Institute 

Return Signals in Bridger Amps: Part 3 

T his month concludes the series on the return amplifier mod-
ule in 450-550 MHz trunk/bridger amps. The top portion is 

excerpted from a lesson in NCTI's System Technician Course. The hands-

on training suggestions are modeled after NCTI's facilitator training 

courses for administering hands-on labs. 

The return amplifier test points are typically 20 dB less than the ac-
tual operating level and may either be located on the front (Figure 

1) or the side (Figure 2) of the return amplifier module. 
These test points are on the output of the return amplifier, but be-

fore the final attenuator pad and equalizer. Two technicians are 
typically required to set the return amplifier's output levels using 

reverse RF signal input test points. One technician adjusts the 
gain and slope controls at one amplifier station, while the other 

technician monitors the input levels at the next station's return 
amplifier input test points. 

Figure 1: Location of 
Magnavox return amp test 
point on front of module 

Return amplifier module specs 
The return amplifier specifications 
are similar between each of the 
different manufacturer modules 
and are better than the trunk and 

bridger modules. This improve-
ment in distortion characteristics 

Return trunk amplifier specifications 
C-COR Jerrold 
142026-01 XRM-30 

Reverse 
passband 5-33 MHz 5-31.5 MHz 

Gain control 
range 0-8 dB 0-9 dB 

Full gain 18.5 dB 15 dB 

Slope control 
range 

Output 32/32 dBmV 

Distortions 

2nd order 
beat 90 dB 68 dB 86 dB 84 dB 

X-mod 100 dB 70 dB 100 dB 102 dB 

3rd order 
beat 108 dB 76 dB 103 dB 

Noise figure 8.5 dB 12 dB 13 dB 9 dB 

Current 115 mA 260-300 mA 280 mA 200 mA 
@ 460 VAC @ 2 VDC @ 24 VDC @ 24 VDC 

az. 

Magnavox Scientific-Atlanta 
5-RI 30 372741 

5-30 MHz 550 MHz 

15dB 

15dB 14dB 

1-6 dB 

36 dBmV 31 dBmV 

is due to the lower levels of cable loss, the need for fewer amplifiers 
in cascade and sending fewer channels upstream than downstream. 
The typical sub-split return has no more than four TV channels in the 

5 MHz to 33 MHz bandwidth. The specifications in the accompany-
ing table list the similarities in four different return trunk amplifiers. 

Next month's installment will be a quiz covering a variety of return 
path concerns in RF amplifiers. 0 NCT1. 

Figure 2: Location of S-A return amplifier test points on side of module 

Proficiency objectives: Locate the test point(s) on 
and identify the specifications for the return amplifier module in 
your system's trunk/bridger amplifier(s). 

Provide each student with a copy of the specs and block dia-

gram of your trunk/bridger(s) return amplifier module. 
Use the block diagram to show the location of the return 

amplifier test points. Then, with the actual equipment, have 

students locate the test points. 
While discussing the specifications, explain what each 

value means with regard to the upstream signals. 

Verify that each student can locate the test points on the 
return amplifier module in your system's trunk/bridger amplifi-
er(s) and describe what the return amp's specifications mean 

for the upstream signals. CT 
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There's 

really 

only 

one 

thing to 

remember 

about 

optical 

fiber. 

In the 

world 

of glass 

technology, 

nobody 

beats 

Corning. 

Nobody. 

CORNING 

(Çount on Cornine Fiber 

www.corningfiber.com 

Reader Service Number 125 

CORNING 

When 

they're 

counting 

on you, 

count on 

Corning 

Optical 

Fiber. 

For a FREE copy crf 

"At The Speed Of 

Light", a new video 

on optical fiber 

technologies, and 

for FREE access to 

the largest optical 

fiber library in the 

industry, call 

800-525-2524, 

ext. 5145. 
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PRESIDENT'S 
By William W. Riker 

What'sNew 
At the SCTE Boo -(store? 

his year, the Society of (able Telecommunications Engineers is offering even more com-

prehensive training materials and technical publications than ever before — and the list 

is still growing. We have added several new publications to our already extensive offerings in a 

continuing effort to keep our members on the cutting edge of broadband technology. 

New Additions 
One of the newest additions to our vast 

variety of reference and training resources is 
the Recommended Practices for Coaxial Cable 
Construction and Testing manual, which pro-
vides information necessary to manage, 
construct, document and test a coaxial 

cable telecommunications system. This is 
an excellent guidebook that contains facts 
on project management, cable handling 
equipment, aerial and underground cable 
placement, underground enclosures, bond-
ing and grounding, cable preparation and 
connectorization, as well as activation and 
testing. A detailed glossary is also included. 
The price of the manual is $125 for SCTE 
members, $150 for nonmembers. 

SCTE Region 7 Director Jim Kuhns has 
been a longtime hands-on participant in 
the Society, calling upon his many years of 
experience in the industry Now, you can 
benefit from his knowledge, as he has 

compiled information and data that is es-

sential to every person in the telecommu-
nications industry to create the Satellite 
Calculations Handbook, published by the 

National Cable Television Institute. Topics 
include coordinating geographic coordi-
nates and decimal degrees, determining 

map scale, locating North, plotting geo-
graphic position, antenna azimuth, anten-
na elevation and declination angles, 
decibels, watts and dBW, minimum anten-

na distance to obstruction, slant range dis-
tance, free space path loss and more. This 

new publication is available to SCTE 

members for $30 or $36 for nonmembers. 
The 1997 Cable-Tec Expo Proceedings 

Manual is now also available from the 
SCTE Bookstore. This two-volume set in-
cludes every Pre-conference Session, Engi-
neering Conference paper, and Expo 
Workshop summary presented at Cable-Tee 
Expo '97 held last month in Orlando, FL. 
From digital deployment to cable modems 

to inside wiring, each information-packed 
paper in this manual will not only guide 

you through equipment problems and so-
lutions, but will present the most current 
information on the latest in broadband 
telecommunications technology. The cost 
of this exclusive compendium is only $40. 

Must-have resource 
The Society's Emerging Technologies 

1997 Proceedings Manual is another fine 
collection of materials introduced at our 
annual conference held on January 8-10 in 

Nashville this year. Sponsored by Commu-
nications Technology magazine and Comm-

Scope, this 426-page manual includes 27 

papers from industry experts on such vital 
topics as new polymer technology, security 

issues, HFC network management and 
fiber optics. Priced at just $30, the "ET 
'97" manual is your source for information 
on the most crucial issues facing the cable 
telecommunications industry today 

Industry favorites 
One of the Society's most popular of-

ferings is the Consumer's Guide to 1n-Home 

Wiring. With more than 120,000 copies in 

print, this handy booklet is the result of 

many years of research and development. 

The Consumer's Guide will educate your 

subscribers and local building contractors 

about the "do's and don'ts" of in-home 

wiring, including installation, choosing 
the proper materials, and the potential 

risks of using the wrong equipment. As a 
direct mail piece, it can help systems build 

a better rapport with their customers by 

letting them know that their cable 

providers are concerned with providing 
them with the best possible service. The 

Consumer's Guide can be customized with 

company logos, and its text encourages 
subscribers to call their local cable compa-

ny for additional information. 
Another favorite among industry per-

sonnel, SCTE's comprehensive Broadband 

Communications Course consists of 24 

videotaped programs that complement 

William Grant's Cable Television. Areas 
covered include noise, intermodulation 

distortion, fiber optics and light, among 

others. The complete course, with a mem-

ber price of $795, can be customized to fit 
any local operation. Hands-on seminars 

are conducted by industry experts and co-

ordinated with SCTE's local chapters and 

meeting groups. Nonmembers can pur-

chase this invaluable program for $954. 

For additional information on any of 
the comprehensive books, videotapes, 

training packages or publications that the 

Society has to offer, please contact us at 
(610) 363-6888, or FAX to (610) 363-

5898. Our Website is also a great source 
for SCTE reference materials, current ac-

tivities and information. You can visit the 
site at http://www.scte.org. T 

Bill Riker is president of the Society of Cable 
Telecommunications Engineers 
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Take efitin. 
The Cheetah Automated Ingress Management (AIM) 
system tmgets and isolates ingress on 
your return path. 
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AIM is an automated, cost-effective system that monitors forward and return paths for your entire network 

from one central computer. AIM is fast, flexible and automatically isolates sources of ingress. 

NM Offers A Complete Ingress Solution: 
Characterize. Every return path has its own signature. 

AIM isolates ingress by analyzing return paths and 
determining their unique ingress signatures. 

Monitor. Take automated, non-interfering 
measurements 24 hours a day. When AIM detects 
ingress on the return path, it triggers alarms and 
notifies you via computer, phone or pager. 

Diagnose. AIM is an interactive analysis tool for 
forward and return paths. In addition to automated 

polling, AIM allows you to use Cheetah spectrum 
analyzers as interactive devices that are controlled 
by Cheetah software. 

AIM is part of the Cheetah System — 
the world's leading network monitoring 
solution — and consists of Cheetah 
automated headend spectrum analyzers, 
Return Path Switches and software. 

For information on the AIM system, please 
call (941) 756-6000 or access our web site 

at www.cheetahnet.com 

SUPERIOR ELECTRONICS GROUP, INC. 
6432 Parkland Drive • Sarasota, Florida 34243 • (941) 756-6000 • FAX: (941) 758-3800 • http://www.cheetahnet.com 
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For Fiber Optic Storage 
And Management Systems 

The 2116-SAPTB ADJUSTABLE SNO-SHOE"." 
desigiied to store slack at 90 degree locations. 

The NODE CABINET that can handle your fiber 
slack storage and broadband telecommunication 
needs, all in one. 

eMultilink Inc. 1997 

STARFIGHTER-3000-F 
SPLICE CASE. developed to 

It counts. 
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FIBER DISTRIBUTION UNITS (FDU) for Premise Wiring. Full line of 
cabinets and rack mount units. Customizing to fit your needs. 

Reader Service Number 26 

Engineered to Make the Difference 

580 Ternes Avenue P.O. Box 955, Elyria, 0 H 44035 

Phone (216)366-6966 FAX (216)366-6802 
area code subject to change June 1, 1997 to (440). 

Internet: http://wwvv.multilinkinc.com/multilinkinc 
E-mail: MuLink@ix.netcom.com 

24 Hour Voice Messaging Worldwide Distribution 


