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Wavetek Communications Test Solutions 
Signal Analysis 

Continuously Referenced System Sweep 
Portable Reverse Sweep 
Sweepless Sweep TM 
Leakage Detection 

Portable Transmitters 
Stealthware Data Analysis Software 

Network Analyzer 
Headend & Hub Monitoring Systems 

LAN & WAN Testers 
High Resolution & Portable OTDRs 

Cellular & PCS Testers 

Wavetek test and measurement equipment delivers all 

the performance, speed, and ease of use you expect from 
a leader. 

Call 1-800-622-5515 

http://www.wavetek.com 

Wavetek... partners in productivity for over 35 years 
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Comprehensive S011itiOnS... For more than a 

quarter century, the Wavetek line of cable meters 

has been providing the rie solutions for your 
system testing needs. 

We worked worked our way down the line by-pioneering the 
cable signal analysis meter (SAM 4040) and Stealth 

(non-interfering) Sweep technology. Plus, Wavetek 
added portability to the field engineers' vocabulary. 

Wavetek meters simplify testing, save time, and 
reduce fatigue. 
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First, however, Hundt provided a 
mock annual report of the FCC's 
"earnings" as a result of spectrum auc-
tions for telecommunications. "Our 
revenues have increased from $200 
million in 1993 to $11.4 billion in 
1996," he said, "an increase in earn-
ings per shareholder" up from 15 cents 
to $45.23 dollars—remarks that incit-
ed raucous laughter. 
How does the FCC assess its ability 

to write the new rules of competition? 
Hundt said the Commission has had 
"very little time in which to issue the 
rules." Likewise, he added, the FCC 
must "come to grips with the funda-
mental issue of whether the country 
should have a set of uniform, national, 
specific rules or have 50 different 
statewide versions of telephone com-
petition." Hundt said this issue must 
be decided by August. 

Hundt urged cable operators not to 
yield to telephone companies in pro-
viding American schools access to the 
Internet: "With the introduction of the 
two-way modem, cable now has as 
good or better claim on the right to 
bring our children into the 21st centu-
ry of learning." 

While Hundt's remarks drew a 
standing ovation from the audience, 
not everyone was enamored of The 
Teflon Chairman. BET CEO Bob 
Johnson, who was unable to attend 
the speech, commented with surprise, 
"Reed was good? On cable?" Bill Colo-
gie, president of the Pennsylvania 
Cable TV Association, said, "He 
messed with our bread and butter 
(rates), and now we have it back." 

Following his address, Hundt left for 
the show floor, where he spoke from the 
Vyvx booth to a school in Chula Vista, 
CA, wired by Cox Communications. 

Think globally, act locally 
Panelists told early arriving atten-

dees the cable industry must return to 
its roots by offering consumers niche 
services unique to cable TV. While DBS 
operators expect to capture a 10% 
share of the video marketplace by the 
year 2000, they lack one key ingredi-
ent: localism. It's here, said panelists, 
that cable can thrive in the future. 

Addressing technological concerns, 
CableLabs President Richard Green 
called 1995 the year of the cable 
modem, driven in large part by the 

success of the Internet: "We had 
planned on this developing as a prod-
uct, but the Internet has pushed it 
earlier than we expected." 

The future keys to developing this 
product, he added, are reliability, the 
return path and creating standards so 
modems can be sold as a package 
with computers. Green noted the 
work on modems will be completed in 
three phases: the first set of interface 
requirements have been completed; 
the next phase will finish in the sec-
ond quarter; and the whole process 
will be completed and field tested by 
year's end. 

Other key issues, said Green, are 
telephony and digital compression. As 
for compression, Green said Cable-
Labs is in the process of finishing up 
an eight-month study on encoders and 
decoders. Several announcements 
made at the show claimed that the 
products meet MPEG-2 standards. 
Satisfying his look-ahead" require-
ments for the session, Green said the 
next 10 years will see the advent of 
high-quality theater-grade program-
ming, the continuation of traditional 
TV, and browsing-style TV. CT 

INTRODUCING REAL TIME CONTROL 

Control your splice 
during fusion, 

instead of j ust checking it 
afterwards 

The best possible splice, 
at the first attempt 

With the NEW FSU 925 RTC, Ericsson has 
added a new and revolutionary dimension to 
fiber splicing. 

Like the FSU 905, the new FSU 925 features 
Ericsson's unique splice loss estimation method 
based on the mode coupling (microbending) 
theory and warm image processing, but takes 
splicing one step further by incorporating a 
unique Real Time Control (RTC) process with 
auto selection of current. With this unique RTC 
method for splicing eccentric fibers, you can 
obtain consistently good splicing results in varying 
conditions and with different types of fiber. 

For more information please contact: 

Ericsson Cables AB 
Stockholm, Sweden 

Amherst International, Inc 
Sarasota, Florida 
Phone (813) 925-9292 
Fax (813) 925-9291 

ERICSSON 
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How many headend channels 
are enough? 

Perhaps 80 or 100 channels still 
sound impressive. Until you realize 
GI's next-generation COMMANDER' 6 
Modulators and Upconverters use 
1 GHz bandwidth to push the head-
end performance envelope to 161 
charnels (much greater with digitally 
compressed services). It's the new 
standard for giving subscribers more 
programming, entertainment, and 
information services. 

What's more, GI's COMMANDER 6 
Modulators and Upconverters offer 
you all the benefits of frequency 
agility without sacrificing high 
performance. 

What about digital? 

If it seems far off, think again. GI's 
frequency-agile upcorverters handle 
both analog and digital signals right 
now. So, you won't have to replace 
them when you implement our indus-
try-leading DigiCipher and DigiCable" 
technology. Now that's smart. 

What about space? 

GI engineers solve physical space 
problems at your headend or 

See Us At SCTE Booth #s 

central office, too. As an example, 
our new COMMANDER upconverters 
handle two standard channels 
instead of one. 

That means you can effectively 
double the number of channels you 
offer in the same physical space. 

What about services? 

GI provides the full range of signal 

origination, reception and processing 

products 'or the emerging tech-

nologies—analog and digital video 
broadcast, digital audio, games, 

data, and other interactive services. 

Consider our headend prepackaging 
service—GIs total system solution, 

custom-designed, assembled, tested, 

and delivered using GI expertise. 

So, if you're looking for headend 

solutions with a future, look to 

General Instrument—the worldwide 

leader in end-to-end analog and 

digital communications systems. 

Call to learn more about GI's next-

generation headend systems— 

advanced enough to be their own 

replacement. 
1312, 1318, 1412 & 1418 

I General Instrument 
!!! (215) 674-4800 (worldwide) • (800) 523-6678 (toll-free in U.S.) • (215) 956-6497 (fax worldwide) 
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NATIONAL SHOW 

All smiles in The City of Angels 
nor to the Telecommunica-
tions Act, who would have 
thought that FCC Chair-
man Reed Hundt could 

make a cable crowd laugh, much less 
give him a standing ovation? Who 
would have predicted an opening ses-
sion speech by Vice President Al Gore 
lauding cable's good corporate citizen-
ship? The previously unimaginable 
was the modus operandi at Cable '96. 

Amidst all the good cheer, NCTA 
President Decker Anstrom warned the 
industry not to repeat the mistake it 
made in the wake of the Cable Act of 
1984: failing to build upon relation-
ships with public officials and the 
community While cable's On-Time 
Guarantee customer service campaign 
is polishing its bespotted image, the 
fact is that customers still portray 
cable service as "seriously lacking." 
But that will all change in the near fu-
ture, said Comcast President Brian 
Roberts, as cable continues its fiber 
deployment, which increased 20% over 
the last year compared to the talcos' 
modest 3.5% fiber increase. 

Evidence of a brighter future lies in 
the cable modem's high-speed Internet 
access, which will play an integral 
part in cable's educational efforts, as 
highlighted at the opening session by 
Discovery Communications CEO John 
Hendricks, and by the FCC's Reed 
Hundt, who spoke to students at a 
cable-wired school from the showroom 
floor. 

Data over cable 
Addressing the race to deliver data 

over cable networks, one technical ses-
sion asked, "Why wait for connectivi-
ty?" Moderated by Dan Pike, senior 
vice president of science and technolo-
gy, Prime Cable, the speakers covered 
the gamut of high-speed Internet ac-
cess and data delivery options. 

Esteban Sandino, PC services man-
ager for Rogers Cablesystems, offered 
tips on managing the high-speed 
CATV data network, followed by Sci-
entific-Atlanta Senior Staff Engineer 
Frank Koperda, who covered cable 
modem protocols. Koperda suggested 

keeping the old protocols when possi-
ble and adapting them to a new model 
while using emerging standards. 

Com21 Chief Architect Mark 
Laubach introduced his presentation 
as "intentionally controversial," and 
covered what he termed "quality of 
service" differences for each service. In 
the broadband race to the home, the 
answer to simultaneously delivering 
multiple services is ATM, said 
Laubach. But ATM to the home does 

weighed the strengths of FDMA and 
TDMA access methods for delivering 
telephony over hybrid fiber/coax net-
works. Lin concluded that FDMA is 
superior in efficiently using the limit-
ed RF resource and is easier to use in 
isolating noisy spots. 

Doug Hohulin, business develop-
ment manager with Motorola, dis-
cussed T-1 transport of conventional 
PCS, lauding cable's 95% of homes 
passed as a tremendous base plant. 

CT Editor and Cable Pioneer 
(Class of '77) Rex Porter (left) 
and Paul Maxwell (right), pub-
lisher and Cable Pioneer (Class 
of '89), welcome Paul Levine, 
CT's senior publisher into the Pi-
oneers Club. Eighteen new mem-
bers were inducted into the Pio-
neers at a black-tie dinner cele-
brating its 30th anniversary, held at Cable '96. 

not necessarily mean ATM in the 
home, he cautioned. Using a seven-
year financial model, Laubach showed 
multi-tier delivery at a substantial 
profit, while single-tier showed a loss. 
"I'm just the technical guy" he said, 
don't shoot the messenger. 

Terayon Corp. President Shlomo 
Rakib presented synchronous 
CDMA as the solution for high-
speed data over cable, citing its high 
capacity, robustness, scalability and 
delivery of multiple services over 
all-coax networks. 

Terry Wright, chief technical officer 
of Convergence Systems Inc., wrapped 
up the session with a discussion on an 
ATM architecture he said would allow 
125-home packets vs. many thou-
sands. All ATM segments use the 
same high-quality spectrum, which is 
especially important for the return 
path, Wright said, and urged atten-
dees to think beyond cable modems 
and anticipate future technologies. 

Can cable make the call? 
At the "Cable Telephony: Design 

and Delivery" technical session moder-
ated by TV/COM's Bob Luft Scientific-
Atlanta Staff Engineer Bouchung Lin 

Hohulin detailed macro cell, micro cell 
and RAD cell technologies, and 
stressed that they can be used togeth-
er and need not be mutually exclusive. 

Bell Atlantic Vice President of Net-
work Technologies Patrick White round-
ed out the session with a discussion on 
traffic requirements for cable's potential 
broadband services (telephony, data, 
video and multimedia) and outlined de-
livery requirements for each. 

Standing ovation 
for ... Reed Mundt? 

Continuing the cable love-fest initi-
ated by Vice President Al Gore on Mon-
day, FCC Chairman Reed Hundt host-
ed a veritable comedy extravaganza be-
fore a packed breakfast crowd, includ-
ing a video presentation poking fun at 
the corporate successes the FCC's spec-
trum auctions have enabled. 

The presentation was not all levity, 
however, as Hundt explained the FCC's 
concerns in implementing the recently 
adopted Telecommunications Act of 
1996. He also exhorted cable operators 
to take a leadership position in accom-
plishing President Clinton's goal of 
bringing America's schoolchildren into 
the era of Internet communications. —• 
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PDI-60AP 60dBmV 78 Ch. 

Agile Processor 

PDI 1GHz Private Labeled Splitters PDI 1GHz Speciatty Passives 

PDI Supreme Series Custom Filters 

PDI ENGINEERING 
PROPRIETARY PRODUCTS DIVISION 

See Us At SCTE Booth #475 
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Hablamos Español y Falamos Portugues 

http://www.PDI-EFT.com 
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trunking or high-quality videoconfer-
encing. There's nothing to say, howev-
er, that PRI could not be used in resi-
dential applications with a broadband 
media to the home. (Could this be an-
other use of the cable data channel?) 

"Services" is the next word in 
ISDN. This technology was developed 
with user applications in mind. ISDN 
provides the capability for multiple, si-
multaneous sessions of voice, data and 
even video over one access interface. 

End users perceive their access inter-
face to be one "line" into the home or 
business that can simultaneously es-
tablish a voice conversation, view the 
subject of the conversation, and ma-
nipulate PC data pertinent to that 
subject. An example might be an engi-
neer developing a prototype of a new 
outboard motor. The engineer working 
at home could call an assistant at the 
corporate research lab. The assistant 
might point a video camera at the first 

WH eiej-sAisfEá'ooaDES 
TO OPTICAL FIBER 
WE'VE GOT YOUR 
NUMBER. 

NOWHERE'S OURS. 
Cable TV technicians and engineers 

already know that Coming's consistent and 

field-friendly fiber provides the industry's 

lowest splice loss numbers. 
Now, when it comes to timely information 

for cable TV fiber applications, here's the 

only number you'll need. 

Call the Coming 
Optical Fiber 

Information Center' 
800-525-2524. 

Ext. 540 
Everything you want to know 

about optical fiber. 

All from the most extensive fiber 

reference source in cable television. 

CORNING 
bbece Corning. Fiber you can count on. 
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working model of the motor in the lab. 
That video image could be transmit-
ted back to the engineer over the 
same ISDN access interface as the 
voice conversation. The engineer 
might then continue a conversation 
with the assistant, view the working 
model, and simultaneously access a 
spreadsheet over the remaining ISDN 
channel for model parameters stored 
in the lab computer. 

Of course, this application could 
have been done with a combination of 
telephone lines and one or more cable 
modems connected to one or more 
cable data channels. The video quality 
might have been better because of 
greater available bandwidth, but the 
ISDN solution neatly packages all the 
required components into one system. 

Now, consider the "digital" in 
ISDN. This one is self-explanatory 
Well, maybe. It is correct that digital 
information has been transmitted 
from personal computers over phone 
lines for years. The difference is that 
with an analog line, we need to mod-
ulate an analog signal with digital 
information, while with an ISDN 
line, pure digital pulses go out over 
the B or D channel. (The signal on 
the analog line may contain digital 
information, but it's really an analog 
waveform.) Since the ISDN signal is 
truly a set of digital pulses, the ISDN 
card in the computer that interfaces 
to the line is not a modem (modula-
tor/demodulator). The signal is digital 
all the way from the computer into 
the central office switch. What this 
means is that there is potentially less 
problem with noise on the line. 

Finally, ISDN contains the word 
"network." ISDN is being implement-
ed both nationally and internationally. 
End-to-end digital solutions are being 
actively marketed by the telephone 
companies and are operational in the 
field. Digital telecommunications 
switches manufactured by multiple 
vendors support those applications 
with standard ISDN interfaces. Cus-
tomer premise equipment, from digi-
tal voice station sets to computer 
cards, are widely available, and prices 
are coming down. In short, there's an 
installed base of equipment and its 
users that won't go away, and is in 
fact supported by vendors and service 
providers. If the cable telecommunica-
tions industry wants access to that 
market, it will have to be compatible 
with it. CT 
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FOCUS ON TELEPHONY 
By Justin J. Junkus 

ISDN isn't "I still don't know" 
n recent issues, this col-
umn has discussed digi-
tal concepts in the world 
of telecommunications. In 

March, you may recall, we touched 
on how the signals used to set up 
and monitor telephone calls are 
now digital. In April, we discussed 
how digital and data communica-
tions relate to each other. Now, it 
seems appropriate to look at inte-
grated services digital network 
(ISDN), the telecommunications in-
dustry's first attempt to bring digi-
tal technology to the local loop. 

Why discuss a technology with 
only 144 kbps of bandwidth when the 
newest cable data offerings will be of-
fering megabits of bandwidth? There 
are lots of reasons, but the chief one 
is that ISDN is not going to die, even 
when the majority of MSOs offer data 

Justin Junkus has over 25 years expe-
rience in the telecommunications in-
dustry. Previously the AT&T cable TV 
market manager for the 5ESS switch, 
he is currently president of Knowl-
edgeLink Inc., a telecommunications 
training and consulting firm. He can 
be contacted for comments or ques-
tions via e-mail at JJunkus@aol.com. 

channels to consumers. ISDN is not a 
competitor. It is a partner. 

ISDN technology 
ISDN — the name says a lot about 

the technology. First, consider the "I," 
which stands for "integrated." With dig-
ital technology, the distinction between 
voice information and data information 
on a line becomes blurred. If voice and 
data are both coded into is and Os, why 
not handle both from the same physical 
terminal? That's exactly what happens 
with ISDN. ISDN telephone sets have 
serial port interfaces to connect with a 
corresponding port on a computer. In 
addition, computer cards and software 
are available to make your desktop PC 
an ISDN telephone (with the appropri-
ate voice interface). 

Another facet of ISDN integration 
is the multiple sessions that are possi-
ble over one telecommunications ac-
cess interface. An access interface is 
the connection to the public switched 
telephone network. A session is a 
voice conversation or data transfer 
from the physical set of wires going to 
the public switched network. With 
traditional analog access, the two-wire 
subscriber loop is the access interface. 
One telephone line is available per 

analog access interface. ISDN changes 
this limitation. For the basic rate in-
terface (BRI), three channels are 
available on one access interface. Two 
of them are called B channels. These 
each provide 64 kbps of bandwidth and 
typically are used for voice calls. The 
other channel is a D channel, with 16 
kbps of bandwidth, and is used for 
equipment control or packet data. 

There is another ISDN access in-
terface called primary rate or PRI. 
This interface requires a T-1 line to 
the subscriber and provides for 24 
simultaneous 64 kbps channels of in-
formation. For the most part, PRI is 
currently used by business applica-
tions, such as PBX to central office 
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Less Than 390 Days Until EAS Affects You! 
The old Emergency Broadcast 

System (EBS) has been blown out the 
window and replaced by the new 
Emergency Alert System (EAS). And you 
have less than 427 days to comply*. It 
means you're going to need some new 
equipment. But don't panic. We know 
what you're thinking -- wouldn't it be nice 
if there was an emergency alert system 
that could contribute to your overall 
operation? Because, let's face it, most of 
the time, most emergency system § sit idle. 

Well, SDI has just the solution. 

Our ACM (All Channel Messaging) 
system will handle all the video and audio 
requirements of an Emergency Alert 
System for even the largest cable systems, 

but that's not the best thing about ::. When 
ACM is not busy blowing tornado sirens, 
flash flood or severe thunderstorm 
warnings, you can put it to work flashing 
the community bulletin board or loca 
sports scores. Better yet, use it to 
advertise and switch that pay-per-view 
special. We're serious: this is the one 
emergency system that has enough force 
to pay for itself. And that's not just a lot of 
hot air. ACM is a proven system, 
currently in operation at hundreds of 
facilities around the country. 

With ACM, EAS is a breeze. Contact 
us now at 800-231-1349 and we'll send 
you our new brochure that shows you why. 

404 W. Ironwood Drive, Salt Lake City, Utah 84115 • (801) 464-1600, Fax: (801) 464-1699 
Copyright 1996, SDI * Compliance with the new EAS regulations must be completed by July 7, 1997. 
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at first glance. I call it the value of 
customer goodwill. 

Having dedicated full-time PM 
staff performing an effective PM 
program means that the number of 
service calls will continue on a 
downward trend. System reliability 
will improve, as will picture quality. 
Better system, happier subscribers. 
Happier subscribers, less churn. 

Churn 
That takes us to the next point, 

the cost of churn. To get a little 
background on this, I spoke with 
some colleagues from the operations 
and marketing side of the business. 
Consider the value of a subscriber, 
both from a capital perspective— 
what the subscriber is worth when 
the system is sold—and a gross rev-
enue perspective. For the former, 
let's use $2,000. For the latter, $30 
per month over a subscriber life of 
five to seven years (this may vary 
depending on how your company cal-
culates subscriber life) works out to 
between $1,800 and $2,520 in gross 
revenue. As you can see, each sub-
scriber is worth quite a lot. 

Reader Service Number 59 

Churn can be broken down into 
controllable and noncontrollable. 
Noncontrollable churn, which aver-
ages about 15% per year, is mostly 
attributable to subscribers who 
move. The actual figure will vary 
from market to market, but in our 
hypothetical system, 15% is 3,000 
subscribers per year. Controllable 
churn—nonpay disconnects, dissat-
isfied subscribers, etc.—can com-
prise an additional 15% to 25%, or, 
in the case of our hypothetical sys-
tem, between 3,000 and 5,000 sub-
scribers per year. Here, too, the 
actual figure will vary from 
market to market. I'm going to be 
conservative and assume that our 
hypothetical system has an annual 
controllable churn of 10%, or 2,000 
subscribers per year. What happens 
if we can reduce that to 9.7%? 

If our service call reduction ef-
forts prevent just five subscribers 
from disconnecting each month, we 
save the company $10,000 in capital 
value, $1,800 in annual revenue, 
and between $9,000 and $12,600 in 
subscriber life revenue for those 
same five subscribers. Over the 

course of a year, the 60 subscribers 
saved are worth $120,000 in capital 
value, $21,600 in annual revenue, 
and $108,000 to $151,200 in sub-
scriber life revenue. 

While you may or may not 
agree with some of the specific 
figures I've used here, the philos-
ophy is what counts. Plug in your 
own numbers. It's obvious to me 
that customer goodwill has a def-
inite dollar value. If some of that 
customer goodwill is the result of 
improved service due to PM and 
a corresponding reduction in ser-
vice calls, then those mainte-
nance efforts become pretty much 
self-funding. 

In the past, many disgruntled 
subscribers who disconnected even-
tually came back. In today's environ-
ment, with multichannel multipoint 
distribution service (MMDS), direct 
broadcast satellite (DBS) and other 
competition, disgruntled subscribers 
have the opportunity to take their 
business elsewhere and never come 
back! This makes it all the more im-
portant to ensure we are providing 
the best service possible. CT 

Over 15 years experience assuring highest quality FCC 
recognized procedures and reports. 
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Stanford Telecom Introduces... 

an Easier Way to Get Upstream! 
Modulator & Demodulator 

Solutions for HFC 
Upstream Applications 

• Field tested technology reduces risk 

• Data rates up to 2.56 Mbps to 

support a variety of applications 

• Based on proven QPSK technology 

STANFORD , =M® 
E 

480 Java Drive • Sunnyvale, CA 94089 

Tel: (408) 745-2660 • Fax: (408) 541-9030 

e-mail: tpg_marketing@stelhq.com 

sow, Stanford Telecom takes the work out of creating 

modulator & demodulator designs for the upstream portion of 

your interactive CATV system... we've already done it for you. 

We've developed the STEL-9244 standard head-

end demodulator... a ready-made solution 

to the noisy upstream environment. As a 

companion, we offer the STEL-1108 digital 

modulator ASIC for subscriber applications. Both 

products are ready to be designed into your specific application. 

We have the experience. We have the products. Phone or e-mail 

us today for a packet of detailed information. 
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HRANAC'S VIEW 
By Ron Warm 

The cost of service 
or several years I have 
used service call percent-
age tracking as a means of 
gauging the cost of a cable 

system's corrective maintenance activ-
ities. Also called "demand mainte-
nance," corrective maintenance is our 
response to problems that result in a 
service technician being dispatched to 
a subscriber's home or to some portion 
of the network requiring attention. 
That is, when performing corrective 
maintenance, we are fixing problems 
after they happen. 

An effective measure of corrective 
maintenance is monthly service call 
percentage, which is defined by the fol-
lowing formula: 
SC% = (T/N) x 100 

Where: 
SC% is the monthly service call percentage 
T is the number of service calls in a one 
month period 
N is the average number of subscribers 
during the same month 

For example, if a 20,000-sub-
scriber system has 800 service calls 
during one month, its service call 
percentage for that month is 4%. 
Based on 22 working days per 
month, this averages just over 36 
service calls each day in our hypo-
thetical system. Being conservative 
and using a figure of $25 per service 
call, this system's corrective mainte-
nance is costing about $20,000 per 
month. 

In case you're wondering, the $25 
per service call figure includes the 
technician's salary plus overhead, ve-
hicle and tools, dispatch, customer 
service representative (CSR) time to 
talk to the subscriber and write up 
the call, computer processing/logging, 
etc. If you do the analysis, you'll 
probably find the real cost is more 
than the $25 figure I'm using here. 

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

I've seen figures as high as $45 each. 
When tracking service call per-

centages, the definition of service call 
includes all service calls for all rea-
sons that involve rolling a truck. 
Among these are the usual service 
calls (network and drop problems) 
plus subscriber-caused problems, TV 
set fine tuning adjustments, no fault 
found, no one home, and so on. The 
key is anything that requires a tech-
nician to go to the field. 

Typical cable systems have aver-
age service call percentages around 
3% per month. Very well maintained 
systems have monthly service call 
percentages in the 1% range. I've 
seen monthly figures from as low as 
0.22% (very unusual) to as high as 
26% (also very unusual). If our hypo-
thetical 20,000-subscriber system 
had a monthly service call percent-
age of 26%, its staff would be taking 
care of 5,200 service calls each 
month, or more than 200 per day. At 
0.22%, the figures would be 44 per 
month, or two each day. 

But let's use the 4% figure for our 
hypothetical system. If service calls 
could be reduced by half—and a good 
preventive maintenance (PM) pro-
gram has been shown to sometimes 
have that much impact—corrective 
maintenance costs would likewise be 
cut in half. With a 2% monthly service 
call percentage, our hypothetical sys-
tem's staff would have to deal with 
400 calls per month, or just over 18 a 
day. At $25 each, that's an estimated 
$10,000 per month for corrective 
maintenance compared to the previous 
$20,000 per month. 

Bottom line savings 
So how does that savings actually 

make it to the bottom line? One obvi-
ous way is staff reduction. If each ser-
vice technician can complete, say, eight 
calls per day, the first scenario at a 4% 
service call percentage will require 
five technicians (technically 4.5, but 
I'll round up since I've never seen half 
of a technician). At a 2% rate, three 
technicians could do the work (techni-
cally 2.25, but quarter technicians are 

even harder to find), and with a little 
extra individual productivity, maybe 
two could do it. 

In this particular example, I would 
consider an alternative to outright 
staff reductions, though. Instead of 
laying off a couple of competent tech-
nicians, I would give them new job as-
signments: full-time PM or perhaps 
other technical positions that you were 
going fill with new hires. 

So, you ask, where are the sav-
ings? Service calls went down, but 
staff size stayed the same. 

Well, if you were planning to fill 
other technical positions with new 
hires, you just avoided the need to 
do that by utilizing existing, al-
ready trained and experienced staff. 
Staff size is the same, but you are 
starting those new positions with 
individuals who already know the 
system and will require little, if any 
additional training. 

Furthermore, because they are 
experienced, you bypass the usual 
productivity ramp-up problems. 
From one perspective, the previ-
ously mentioned staff reductions 
will save actual dollars, but from 
another perspective, transferring 
existing staff to other functions 
will save budgeted dollars. At 
worst, we can call this alternative 
a wash. 

Moving the two service techni-
cians into full-time PM has a more 
tangible impact on the bottom line, 
but one that may not be so obvious 
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W INNING IS EASY. 

JUST GET THE RIGHT POWER 
TO THE FIELD. 

If you're still trusting a truck full of 

expensive test equipment to dirty, 

unpredictable generator power, you may be fighting 

star wars with muskets. 

Enter the Millennium Power PackT,m a family of rugged. 

proven DC to AC inverter systems that provide clean 

power to your test equipment and cable 

systems—without making a lot of noise. 

Quiet, reliable 120 VAC sine wave power 

from 750 watts to 3KW. Units of 1500 

walmn 

111 ,111 MPI 
MILLENNIUM POWER INC. 
Power Conversion Systems 

watts to 3KW are also available with 60, 75, and 90 VAC 

quasi-square wave output options for broad band/CATV 

service. All with accurate, regulated sinewave output 

that won't fry sensitive test equipment. 

Each unit is designed to stand up to near-battlefield 

conditions, with quick disconnect connectors, front 

panel access, auto-start, and power 

conditioning. So no matter how intense 

the battle, you'll find an ally in the 

Millennium family. dr—M 

MilfermiLni Power Packsimprovide 
quiet and rel,able 120 vAc sine 
wave power from 750 want° 3KW. 
Units 01500 watts to 3KW a -e also 
avahatle with 60, 75 and 90 VAC 
quasi-square wave outputs for 
broadhaed/CATV service. 

911 Western Avenue, Suite 550 - Seattle, WA 98104 - 206-623-8768 - 206-623-8684 Fax 

(patents pending) 

- Internet: commnet@ix.netcom.com 
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they are receiving the best possible 
services." 

Subcommittees 
to meet at Expo '96 

Meetings of the Society's Engineer-
ing Subcommittees will be held in 
conjunction with Cable-Tec Expo '96 
at the Opryland Hotel in Nashville, 
TN, in accordance with the following 

schedule: the new Digital Video and 
Data Standards Subcommittees will 
meet on Sunday, June 9; the Mainte-
nance Practices and Procedures and 
Material Management/Inventory 
Subcommittees will meet on Tuesday, 
June 11; the Design and Construction 
Subcommittee will meet on Thursday, 
June 13; and the Interface Practices 
Subcommittee will meet consecutive-
ly on Thursday, June 13, and Friday, 
June 14. 

Some people 
see an F-connector 
We see a satisfied subscriber. 

B
ut then, it's our business 
to see the big picture. 

Because our job is to 
ensure that you have all 

of the products it takes 

to deliver the programs 
and the services your 

customers want. 

We're TeleWire 
Supply. For more 
than 40 years, we've 
understood you're not 
just ordering equipment... 
you're building a network. 

Satisfaction is always in stock. 

TeleWire SUPPLY 
A PI .011'47"EiC 

See Us At SCTE Booth 02036 
Swibedoi: Norcross. GA 800-433-3766 • Swilsow: Irving, TX 800-643-2288 

Ed.4: Rockaway. NJ 800-468-4624 • Intoi: Santa Ana. CA 800-227-2869 • "Are* Rolling Meadows. IL 800-428-7696 
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Cable-Tec Games 
slated for Nashville 
The Society's 1996 National 

Cable-Tec Games Event will be held 
during the Cable-Tec Expo '96 Wel-
come Reception on Monday, June 10 
from 6 to 8 p.m. in the Opryland 
Hotel in Nashville, TN. 

Those who have participated in 
previous Cable-Tec Games will find 
this year's national tournament to 
be similar to previous ones, with a 
few notable exceptions. This year, 
there will be at least 20 partici-
pants and 20 eligible alternate con-
testants. These individuals will be 
selected by the Society's regional di-
rectors for their respective regions, 
as they did for the 1995 National 
Games event. 

These competitors will assure a 
full slate to compete in the 1996 
National Games on an individual 
basis rather than in teams. Partic-
ipant eligibility will be based on 
the following criteria: 1) Current 
National or Installer SCTE mem-
bership, as well as local chapter 
membership; 2) Participant must 
be from the region that he or she 
represents; and 3) It is preferred 
that the player has participated 
and has won past Cable-Tec 
Games events at a chapter, state 
or regional industry event. 

Guidelines for the 1996 Nation-
al Games will be derived from the 
Cable-Tec Games Handbook, soon 
to be available from SCTE. All 
winners of any Cable-Tec Games 
event conducted under these 
guidelines and approved by the 
Cable-Tec Games Subcommittee 
will be eligible to win a compli-
mentary registration to the 1997 
National Games to be held at 
Cable-Tec Expo '97 in Orlando, FL. 

The 1996 National Games will 
include past favorites such as 
"Cable Jeopardy" hosted by NCTI; 
"Cable Prep" hosted by Comm-
Scope, Gilbert, LRC and Times 
Fiber; "Go Fetch" hosted by 
Antec/Telewire; and the event 
that premiered at the 1995 Na-
tional Games and stumped many 
of its contestants, "Black Box," to 
be hosted by Trilithic and 
Wavetek. Also look for another 
new game to premiere at this 
year's event. 
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FINALLY... 
A Cost Effective Monitoring System 
That's Feature Rich and Future Ready 

Next Generation in Status Monitoring 

OmniStat, from AM Communications, is the next generation monitoring system offering 

the capabilities, flexibility and advanced features you want—at a cost effective price. In fact, 

you will be surprised at how cost effective OmniStat can be with features like downloadable 

software, frequency agile monitors and user friendly Windows application software. We've 

also made it "Future Ready", so the system can expand as your network requirements demand. 

The OmniStat System includes the easy to use OmniVU software, a Windows based, open 

architecture system that's powerful and will integrate easily with your operational support 

systems. Our OmniProbe monitors feature downloadable software and frequency agility 

And our new OmniMCU is a PC based control system with practically unlimited capacity 

From AM Communications...the monitoring standard for over a decade. 

COMMUNICATIONS  
GUARDRAILS FOR THE INFORMATION SUPERHIGHWAY 

P.O. Box 9004, Quakertown, PA 18951-9004 
215-536-1354 • 1-800-248-9004 
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SCTE NEWS 

NCTA president/CEO 
to address Expo '96 

National Cable Television Associa-
tion President and CEO Decker 
Anstrom will present a keynote ad-
dress to attendees of the Society of 
Cable Telecommunications Engineers 
annual trade show, Cable-Tec Expo '96. 

Anstrom's address will be delivered 
on Monday, June 10 during the Soci-
ety's Annual Engineering Conference. 
The conference, which deals with the 
latest developments in telecommuni-
cations technology, kicks off Cable-Tee 
Expo '96, which will be held June 10-
13 at the Opryland Hotel Convention 
Center in Nashville, TN. 

The Engineering Conference is 
scheduled from 8:30 a.m. to 4:30 p.m., 
with Anstrom's address slated to take 
place at approximately 2:45 p.m. in 
the Opryland's Delta Ballroom. 
Anstrom is expected to discuss the 
new opportunities the recently enact-
ed Telecommunications Act provide 
for the cable industry, as well as the 
industrywide On-Time Guarantee 
customer service campaign and pub-
lic affairs initiatives that are part of 
the industry's The Future is on Cable 
program. He also will stress the im-
portance of technical excellence in the 
telecommunications industry's future 
as NCTA takes on a more vocal role 
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in promoting the increasing necessity 
for well-trained service personnel. 
The rapidly evolving and converging 
technologies that create great techni-
cal challenges will require a more 
highly skilled work force to maintain 
the level of service that consumers 
demand. 

SCTE welcomes 
15,000th member 
The Society is celebrating the wel-

come addition of its 15,000th member! 
Barry Reed, manager of the Brisbane 
Exchanges for Optus Vision in Aus-
tralia, recently joined the Society, 
along with some of his fellow man-
agers at the company. They were 
"looking for a way to get some infor-
mation from overseas just to see 
what's happening around the world," 
Reed states. 

This is truly a testament to the 
tremendous growth in the Society's 
membership and scope over the last 
few years. In particular, international 
membership has made significant in-
creases, with SCTE welcoming mem-
bers not only from Australia, but also 
England, Canada, Germany, Russia, 
Argentina, Taiwan, China, Japan, 
Belgium, Switzerland, Brazil and 
many other countries. 

At press time, the total member-

ship is 15,358: 12,745 Active Na-
tional Members and 2,613 Installer 
Members. 
SCTE membership has dramati-

cally increased over the last 10 years. 
(A decade ago the Society had 2,700 
members.) This significant growth is 
primarily due to the success of 
SCTE's many services and programs 
such as Cable-Tec Expo, the Confer-
ence on Emerging Technologies, the 
Broadband Communications Techni-
cian/Engineer (BCT/E) and Installer 
Certification programs, local SCTE 
chapters across the nation, regional 
training seminars and the wealth of 
technical information available 
through the Society. 

"Reaching this level of member-
ship is very exciting for the Society 
and keeps us continually striving to 
meet the needs of our members," 
comments SCTE President Bill 
Riker. "We have introduced two new 
regional training seminars this year 
and have been very pleased with the 
response from the membership. We 
also are in the process of producing 
even more training videotapes and 
publications. 

"We have been listening to the 
members and are trying to develop 
new programs and training resources 
that will fit the specific needs of the 
membership. We are always eager to 
hear from members to make sure that 

Introducing the 
ye "wpm — _ 

W SIM If- ILA &tip 
Not only longer lasting...it's adjustable! 

It wraps around the cable and clamps in place. 

And it adjusts to fit dual, dual plus messenger, single 
plus twisted pair, et cetera, et cetera... 

For Flex Clip samples. call: 

800-257-2448 

I VICK', «I &CI II 1111181111vIL» 
Direct merchants to the telecommunications industry 
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priced at $27 per share. The compa-
ny, which was formed as a result of 
AT&T's planned restructuring into 
three separate, publicly held compa-
nies, designs, builds and delivers 
public and private networks, com-
munications systems and software, 
consumer and business telephone 
systems and microelectronics com-
ponents. Bell Laboratories is the 
research and development arm for 
the new company. 

Of the total stock offering, over 98 
million shares are being offered in the 
US. and Canada, and 14 million are 
being offered outside the US. The 
company's net proceeds from the offer-
ing will be used to repay approximate-
ly $2 billion of short-term working 
capital indebtedness and for general 
corporate purposes. 

After the offering, there will be a 
total of more than 636.6 million 
shares outstanding with AT&T own-
ing approximately 82.4% of the com-
mon stock. AT&T has announced its 
intention to divest its ownership inter-
est in Lucent Technologies by Dec. 31, 
1996, by means of a tax-free distribu-
tion to its shareholders. 

ComSonics, 
Falcon enter 
repair agreement 

ComSonics Inc. of Harrisonburg, 
VA, and Los Angeles-based Falcon 
Cable entered into a CATV equip-
ment repair partnership agreement. 
Under the agreement, ComSonics 
will service and repair all of the 
MSO's CATV line, headend and test 
equipment. Falcon operates cable 
systems in 43 regions of the U.S.; it 
comprises more than 350 headends. 

According to Gary Armentrout, 
sales program and services manager 
at ComSonics, repairs will not be 
done on site. Instead, regular pickup 
runs from ComSonics' web of region-
al representatives will be scheduled 
to bring the equipment in for servic-
ing at the regional repair site. Ap-
proximately 80% of Falcon's equip-
ment servicing needs can be met in 
this way. For headends too distant 
from a regional rep for scheduled 
pickup, the customer will be able to 
ship the item, Armentrout said. 

TW, Fanch 
form joint venture 
Time Warner Cable and 

Fanch Cablevision of Indiana 
formed a joint venture that will 
serve 373,000 subscribers in 17 
states, a deal approved by US 
West that will fall under its 
TWE investment. 

Time Warner will own 49.5% 
and contribute 130,000 sub-
scribers from five systems in 
Pennsylvania and one in West 
Virginia, while Fanch will con-
tribute 57,000 subscribers from 
Indiana, Kansas, Louisiana, Mis-
sissippi, Michigan, New York and 
Ohio, and an additional 186,000 
subscribers from current Tele-
Media, Mission Cable and Sim-
mons acquisitions partially fund-
ed by a Blackstone Capital Part-
ners II investment. 

Time Warner will manage sys-
tems in New York, North Caroli-
na, Texas and Ohio, adding about 
73,000 subscribers to its clusters 
and Fanch will cover the rest. 

WE'RE ALL YOU NEED WHEN 
YOU'RE IN THE TRENCHES. 

Integral, recognized 
as a high quality producer 
of CIC and MOD products... 
NOW OFFERS Empty Duct and 
Pre-Lubricated Rope-In-Duct. 
Integral's new products offer: 
Superior lubrication for cable/fiber placement. 
Decreased labor cost compared to PVC. ' 
Long term cable protection. 
When you are in the trenches, we'll pull you out. 

ISO 9002 

INTEGRAL CORP P.O. BOX 151369. DALLAS. TX 75315-1369 

Integral's HUE Empty Duct & 
Rope-In-Duct. Your cable's 
first choice. 
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mulation. In spite of this 
and other interruptions, 
the company's profitability 
in the third quarter im-
proved in comparison to 
the second quarter preced-
ing it due to strict cost-
cutting measures. The 
company said the dramat-
ic increase in orders antic-
ipated following the pas-
sage of the Telecommuni-
cations Bill has not yet 
materialized. 

Texscan, 
Wehco sign 
$5.5 million 
agreement 
TSX Corp.'s Texscan 

subsidiary entered into a 
$5.5 million purchase 
agreement with Wehco Video Corp. 
Inc., an Arkansas corporation. Accord-
ing to the agreement, Texscan will 
manufacture and sell to Wehco the 
necessary optical laser transmitters, 
optical headend receivers and trans-
ceivers, and active RF, optical and op-
tical/RF receivers required to rebuild, 
upgrade and reconstruct the broad-
band fiber/coaxial CATV system net-
work in Longview, IX, Pine Bluff, AR, 
and Hot Springs, AR. 

The equipment will be purchased 

SCTE grand opening 

Chairman John Vartanian and SCTE 
President Bill Riker helped celebrate the 
Society's grand opening of its new nation-
al headquarters recently. 

over a 30-month period from June 
1996 through Dec. 31, 1998. This 
agreement may be extended and/or 
modified to indude additional equip-
ment purchases for an additional 12-
month period. 

Lucent Technologies 
announces IPO 

Lucent Technologies Inc.'s initial 
public offering of more than 112 mil-
lion shares of common stock was 

Cable pioneers 

JC Sparkman, recently retired from WI, and Stuart Feldstein, 
senior partner in the law firm of Fleishman and Walsh, recently were 
inducted into the Arizona Cable Television Pioneer Hall of Fame. 
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Save Time; Reduce Downtime. The CMS 1000 provides fast, 

interactive, remote control access for preliminary troubleshooting 

to reduce on-site technician time and for predictive maintenance. 

Even external conditions and equipment can be monitored and 

/J /J /J operated remotely. 

Wavetek CATV 
Headend Monitoring System 

The first full-featured, affordable, 
remote headend monitoring system 

Real-time monitoring:Ms streamlined system is 

/ / J comprised of PC-based central monitoring software (CMS 1000) 

/_.) and a high performance monitoring unit (Model 3SM) 

• / employing proven Stealth measurement technology 
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Comprehensive. The 3SM provides the full measurement 

J /J  capability of an RF signal analysis meter (Wavetek pioneered 

/j the SAM 4040 and Stealth technology). Analog inputs are 

supplied for monitoring of alternate equipment. 

Clear Alarm Notification. The 3SM tracks system performance 

to pre-established limits set to FCC or individual system standards. 

Alarm conditions are easily viewed on system software that may also 

be programmed to page technicians. 

Priced Right. The CMS 1000 was designed from the ground-up for 

/j region-wide headend data gathering. By designing with a focus, 

Wavetek makes the CMS 1000 System available to you at a small fraction 

/ of the cost of traditional monitoring. 

The CMS 1000 is pant of the complete line of Stealth and quality test, 

measurement, and monitoring equipment from Wavetek. 

Call 1-800-622-5515 
http://www.wavetek.com 

See Us At SCTE Booth #1232 
Wavetek ...pa rinerç iii Imy/ildiviO, for over 35 .rears 

WAvŒ-rEK 
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So you think your fiber deployment is a challenge? Here's a 
shot of General Offshore Corp. performing undersea harbor 
deployment of fiber-optic cable. 

the acquisition of the fiber optics busi-
ness of Porta Systems Corp. which in-
cluded product technologies for optical 
couplers, attenuators, fiber distribu-
tion equipment, cable assemblies and 
connectors. 

Tellabs has best 
first quarter ever 

Telecommunications equipment 
manufacturer Tellabs Inc. began its 

22nd year of operation with the high-
est sales and earnings for any first 
quarter in its history. 

Sales for the first quarter ended 
March 29 were over $172.2 million, 
up 21.1% from its first quarter 1995 
record of over $142.2 million. Sales for 
first quarter 1996 were second only to 
fourth quarter 1995 sales of $181.3 
million. 

Net income for the first quarter was 
$31.1 million, up 35.7% from $22.9 mil-
lion a year earlier, up from $38.1 mil-

lion in fourth quarter 1995. Earnings 
per share of common stock were 34 
cents, compared with 25 cents for first 
quarter 1995. (All earnings per share 
amounts have been adjusted to reflect 
the effect of the two-for-one stock split 
that occurred on May 19, 1995.) 

Third quarter results 
issued by C-COR 
C-COR reported a net income of 

$1,362,000 on sales of $36,904,000 for 
the third quarter ended March 29, 
1996. This compares to a net income of 
$686,000 on sales of $29,985,000 for 
third quarter 1995. Earnings per share 
for the quarter ended March 29, 1996, 
were 14 cents. The company's fiscal 
year ends on the last Friday in June. 

Net income for the first nine 
months totaled $4,689,000 on sales of 
$112,201,000. This compares to net in-
come of $4,826,000 on sales of 
$87,268,000 for the first nine months 
of fiscal year 1995. Earnings per share 
for the first nine months were 47 cents 
compared to 49 cents per share for the 
first nine months of fiscal year 1995. 

The company's performance in 
third quarter 1995 was impacted by 
the costs of bringing its Reedsville 
manufacturing plant on-line. Several 
severe storms in the northeast in third 
quarter 1996 impacted business, clos-
ing down the company's three Penn-
sylvania facilities for a full day when 
the governor prohibited all road travel 
because of the significant snow accu-

CLIck CLI with a Lernco torque wrench 

Our click-type torque wrench 
jumps hex corners for fast installa-
tion. Pre-set to standard 30 lb. in., or 
available in custom settings 

,44 
TQ-50 TQ-445 TQ-1/2 TQ-9/16 TQ-5/8 

LEMCO 

Standard speed wrench head 

See Us At SCTE Booths #512-514 

Call for a free catalog 
800-233-8713 To order, call your 
preferred Lemco dealer 
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Low PROFILE 

With the DIR-747 integrated receiver/descrambler, you get a 13/4" 
IRD that brings low profile to the next generation of performance. 
And, it's from the industry leader DX Antenna. 

For us, it wasn't just producing a thin receiver, we needed to produce 
the best receiver, period! And, we have done just that. 

The DIR-747 is a combination of the space saver you need when 
adding channels and the best technology available today. Also, it 
includes a long list of features from an integrated VCRS descrambling 
module, to front panel controls and a video test port. 

Easy is a key word when working with the DIR-747. It's menu driven 
with an LCD display that makes selecting the many options simple. 
When combined with the all new DSM-180 modulator, your subscribers 
will receive the sharpest video and soundest audio signals possible. 

For more information, write to DX Communications Inc., 
10 Skyline Drive, Hawthorne, NY, 10532 or call (914) 347-4040. 

DX 
ANTENNA 

See Us At SCTE Booth #1300 

The DIR-747 Satellite Receiver 
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Cox, Continental 
to trade systems 

Cox Communications Inc. and Con-
tinental Cablevision Inc. signed a let-
ter of intent to trade cable TV systems 
representing approximately 97,000 
customers. Closing of the transaction 
is expected in the fourth quarter of 
1996, pending legal and regulatory ap-
provals. Financial details of the trans-
action were not disclosed. 

According to the terms of the 
agreement, each company will receive 
approximately 48,000 new customers 
in areas that are contiguous to loca-
tions where the companies already 
have a significant presence. The trade 
typifies long-term strategies for both 
companies to form major clusters for 
the purpose of providing advanced 
telecommunications services, includ-
ing voice, video and high-speed data 
via cable TV infrastructure. The trans-
fer of ownership of the systems should 
appear transparent to customers, the 

companies said, with no interruptions 
in delivery of service or products. 

Continental will receive Cox's sys-
tems in western Massachusetts and 
Weymouth, MA, which are contiguous 
to Continental's systems in Quincy 
and Springfield. Continental is the 
largest cable operator is the state. The 
addition of these systems, and the 
completion of an acquisition of several 
systems acquired in another trade an-
nounced earlier this year, will increase 
Continental's customer count in Mass-
achusetts to more than 800,000. 

Cox will receive Continental's sys-
tems in James City and York County, 
VA, and Pawtucket, RI. Cox currently 
serves 260,000 customers in the Vir-
ginia towns of Norfolk, Portsmouth, 
Virginia Beach and Newport News, 
and separately has announced letters 
of intent to acquire systems in Hamp-
ton, Williamsburg and Chesapeake. In 
total, Cox's Hampton Roads, VA, opera-
tion will serve approximately 380,000 
customers when these transactions are 
closed. Cox's New England operation 

DENVER, CO ATLANTA, GA ST.LOUIS, MO 
)00-525-8386 800-962-5966 800-821-6800 
303-779-1717 770-594-8566 FAX 314-429-2401 FAX 
303-779-1749 FAX See Us At SCTE Booth #485 
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Arizona Games 

In Arizona, cable people take 
their Cable Games seriously. 
Here at the recent Arizona Cable 
Telecommunications Conven-
tion, contestants donned match-
ing T-shirts and battled for 
medals in four categories: Cable 
Splicing, Go Fetch, Multi meter 
Reading and Cable Jeopardy. 

currently serves 235,000 customers in 
Connecticut and Rhode Island. Cox 
separately announced a trade with 
Tele-Communications Inc. to acquire a 
system in Rhode Island. When the an-
nounced transactions are closed, Cox's 
New England operation will serve 
385,000 customers, principally in Con-
necticut and Rhode Island. 

Antec announces 
first quarter results 

Antec Corp. announced that sales 
for first quarter 1996 were up 2.2% 
over first quarter 1995. Sales in-
creased to $162.4 million for the 
first quarter ended March 31, 1996, 
compared to $158.8 million for first 
quarter 1995. Net income for first 
quarter 1996 was $2.6 million (11 
cents per share). This compares with 
net income of $4.4 million (19 cents 
per share) for first quarter 1995. 

Augat reports 
first quarter results 

Augat Inc. reported a 14% increase 
in net income to $6.6 million (33 cents 
per share) for the first quarter of 
1996, compared with 1995 first quar-
ter net income of $5.8 million (30 
cents per share). Sales for the first 
quarter increased 8% to $145 million 
compared with $135 million for the 
first quarter of 1995. 

In March 1996, Augat announced 
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Extend Your 
Horizons. 
The MAXLink 1550 nm Transmission System 

from Harmonic Lightwaves gives you the power 

to extend your network's reach. This modular 

transmitter/amplifier pair gives you the 

industry's highest SBS-free output power, 

coupled with the reliability to satisfy 

your most challenging network needs. 

Long reach. Fiber-dense construction. 

With bandwith to burn! 

Advanced Harmonic Lightwaves 

technology increases your 

capacity while reducing your 

cost per subscriber. So when 

performance is paramount, 

count on the MAXLink. 

• Launch 17dBm 
(the industry's highest) into a single fiber. 

• Achieve 55 CNR over 100 km with full 
750 MHz loading without the headache 
of splitband designs. 

• Free yourself from SBS limitations with the 
patented SBS suppression system. 

• Maintain the flexibility to transmit long 
distances and serve fiber-dense distribution areas. 

• Support both DFB and 1550 transmitter modules 
in a single compact platform. 

See why the world's most advanced broadband networks 
rely on Harmonic Lightwaves. 

Connect with the Source 

Harmonic Lightwaves 

Reader Service Number 62 
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IRD-1M & IRD SC-M TVM-450L & SCM470 

"Call us for all your 
channel addition requirements" 

DENVER, CO ATLANTA, GA ST.LOUIS, MO 
800-525-8386 800-962-5966 800-821-6800 
303-779-1717 770-594-8566 FAX 314-429-2401 FAX 
303-779-1749 FAX 

See Us At SCTE Booth #485 

"Unique" Products For the 21st 

OCALA, FL 
800-922-9200 
904-351-4403 FAX 

Century! 

EXPA.INDAIBLE 
ENVIRONMENTAL 

CABINET 

* Modules Can be bolted together in the field 

* Aluminum Construction L"--

* Front & Rear Access 

* 19" or 23" Rack Bays 

* Expands either direction 

* Modules fit in elevator 

(Ideal for rooftops) 

* Wide selection of modules 
available 

Each module is 60"H x 30"W x 36"D 

Bellcore 487 Design - Pre-Wired - Climate Controlled 

Superccrmm 96 
Booth 11058 

Call Today for Details SCTE 
Booth 479 
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Standard and the FCC offer the perfect plan to improve your cash flow. 
the maximum six, generate the cash 
flow you need to upgrade your head-
end to the highest level of performance 
— Standard's Agile IRD II receiver 
and TVM550 series modulator. 
Add a channel... the easy way. Call 

Standard today and go forward while 
it's still to your advantage. 

The right technology.., for right now. 

Standard 
Communications 

PRODUCTS DIVISION 

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

310/532-5300 ext. 280 • ra Free 8001745-2445 

Fax: 800.122-2329 Tüi: Free • 310532-0397 CA & Intl Only 

Canadian Address: 41 Industrial Pkwy S., Units 5 & 6 

Aurora. Ontario Canada L4G-3Y5 

905.841-7557 Main • Fax: 905, 841-3693 

Sales: 800,638-4741 

• 

•ti,  •••••.14 Mr, 

By now, the FCCs "Going Forward" 
rules are old news. But this unique 
opportunity to improve your cash 
flow, by adding up to 6 new channels, 
is as fresh as ever. 

Here's the easiest way to take full 
advantage. 

Plug in a channel today, 
cash in tomorTow. 
Since the inception of our receivers 
and modulators, Standard has con-
sistently advanced frequency-agile 
headend technology. With our any-
channel-in, any-channel-out conve-
nience. plus a whole host of options, 
you can be up and running in no 
time, to cash in on "Going Forward." 

The easy way. 
Start with our Agile IRD II, an RS 
250 broadcast certified integrated 
receiver descrambler that offers all 
the features you'll need: an industry 

standard dual conversion 70 MHz IF 
with TI loop, factory pre-calibrated 
video and audio controls and a fully 
synthesized PLL tuning circuit accu-
rate to 100 KHz. And because the 
internal 950-1450 MHz active loop 
thru eliminates splitters and signal 
loss, adding multiple receivers is no 
problem. The IRD II is the receiver 
of choice when adding a channel. 

Next. add our TVM550 series fre-
quency agile modulator to achieve 
noise and spurious free performance, 
coupled with ultra-stable, artifact-
free PLL synthesized tuning 
throughout the spectrum from 54 to 
550 MHz. You want stereo? The 
TVM550S has stereo, eliminating 
the need for separate components, 
hassling with calibration, and addi-
tional rack space. 

It makes sense. 
Whether you add a single channel or 
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If you have MDU's, 
you've got a high probability of 
theft. 

Install the Hinged 
BeastTM high security apart-
ment box with our exclusive 
Self-Locking SuperLock, and 
turn thieves and vandals into 
revenue generating sub-
scribers. The Hinged Beast will 
also save on maintenance and 
truck rolls. 

No wonder you'll find 
The Hinged BeastTm working 
for almost every major MSO 
and in almost every major city. 

To find out how to put 
the Hinged BeastTM to work for 
your system, call Cable 
SecurityTM today. We're the 
industry's number one source 
for high security installations. 

lk 
711 JP, \ 

M/I / 

à  -Cable Security 
Imr ,ain‘ 

>.b • 
• 
506 Walker Street 

Opelika, Alabama 36801 
800-288-1507 • 334-742-0055 • Fax: 334-705-3620 

web # http://www.antec.com 

EDITOR'S LETTER 

TV Rex makes an offer 
you shouldn't refuse 

've been working with the 
1995 Society of Cable 
Telecommunications Engi-
neers Membership Survey 

and it struck me that there were an 
awful lot of responses about training 
and the cost of videotapes sold by the 
Society Almost every respondent made 
statements concerning the availability 
and cost of training materials. It was es-
pecially interesting to read that the 
Broadband Communications Techni-
cian/Engineer (BCT/E) Certification 
training tapes "are too expensive for an 
individual" or "we need a group training 
program to help get us through the 
maze of information leading to certifica-
tion." And many members said, "I'd be 
willing to pay $25 to $50 for a good 
quality training tape." 

So, have I got a deal for every system 
and MSO out there! How about a com-
plete 24-program series of tapes for the 
low, low price of $33.15 per tape? Yep, 
for the average cost of $80 per student 
(less, if the training group is larger), 
your system can train your technical 
staff so thoroughly that, upon comple-
tion, each person will be prepared to 
take and pass the BCT/E Technician 
level Category IV examination for na-
tional certification in "Distribution Sys-
tems." Many of you have said this is the 
most difficult category in the program 
and yet its importance is paramount to 
the maintenance and operation of any 
telecommunications system. 
How does the program work? Well, 

first you order it from SCTE headquar-
ters, 140 Philips Road, Exton, PA., 
19341-1318, phone: (610) 363-6888. (Or, 
when you're in Nashville, TN, for Cable-
Tee Expo '96, why not stop by the SCTE 
Bookstore?) 
Now that you have the program, ap-

point a trainer or facilitator (usually a 
technical manager or engineer). Sched-
ule regular meetings, which typically 
would last two to three hours each. Pro-
vide every student with the textbook, 
Cable Television, by William Grant 
(which you probably already have in 
your library). During the meetings, dis-
cuss each videotape program. The train-

er or facilitator can answer any ques-
tions and encourage discussion of that 
subject matter. Between sessions, 
trainees prepare by reading the next 
chapter or so in the textbook. The first 
tape and chapter of the program ("How 
a Cable System Works") is geared for 
technicians and nontechnical personnel 
alike. You will probably want to make it 
required viewing for all new-hires, in-
cluding customer service representa-
tives (CSRs) and technicians. 

Try out this program and you're well 
on your way down the pathway to suc-
cess in the land of telecommunications. 

Convention buzz 
As I write this, I have just returned 

from Los Angeles and the best National 
Cable Television Association show ever. 
And I have been attending them since 
the '60s! A great mixture of cable, tele-
phony and computer technology held 
one's interest, but the show was so huge 
that I don't see how attendees could be 
sure they saw it all and didn't miss 
something in another hall or room. In 
fact, the only bad side of the show had 
to be that it was just so spread out that 
one's knees buckled and ankles ached 
long before one's interest came close to 
being satisfied. 

Probably most gratifying was that I 
saw a new cooperative spirit between 
the "cable" people and the "telephony" 
people. Perhaps now we understand the 
communications path is neither cable 
nor telephony but a joint effort by all. 
Now get ready for this month's Expo 

in Nashville, folks. You ain't seen noth-
ing yet! 

Rex Porter 
Editor 
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Speed ood. Direction is essential. 

As the revolution in the communications industry gains momentum, the need for a 

reliable travel partner is more compelling than ever. At ANTEC, we specialize in 

upgrading and developing broadband networks for video, voice and data ser-

vices. In fact, we are the only company capable of delivering fully integrated start-

to-finish system design, with product development, network engineering and training 

of your personnel. Our level of knowledge stems from more than 25 years of tech-

nological innovation and experience — a track record that can guide you quickly 

past potential false starts and wrong turns. And steer you smoothly toward the future. 

1.800.TO.ANTEC www.antec.com 

ANTEC 
network know-how 

NOW. 
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integrated power 

Advanced system control 

interactive monitoring 

Flexible configuration 

Introducing Genosys, the core component of the industry's first fully integrated power systems. More reliability 

and increased flexibility with less complexity. Complete system status with fewer interfaces, all guaranteed by 

Alpha. Fully integrated centralized node power systems from 1350 to 8000 watts. 

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

co-located power optic node 

Alpha Technologies 3767 Alpha Way, Bellingham, WA 98226 Tel: 360-647-2360 Fax: 360-671-4936 Web: www.alpha-us.con 
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Your Cable Instrument 
Connection. 

' 

For over 40 years, 
Sencore has been 
providing test 
instruments with the 
technician's needs in 
mind. From the headend 
to the customer's tap, 
we provide the 
instruments that will 
make your job easier. 

Call us at 1-800-SENCORE 
ext. #520. 
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UCF 90 Volt Powering Solution 
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MPOWER GUARD 

Power Supplies Engineered for 
Today's and Tomorrow's Broadband Networks 

Power Guard- introduces its newest member to 

the 90 volt product family. The UCF - Uninterruptible 

common ferro is a 1350 watt field selectable 60,72,87 VAC 

power supply. 

Upgrading or rebuilding your network to 90 volts is 

the most cost effective way to migrate your network to 

allow you to offer new data and voice services, which 

require increased power loads. 

You can deploy the UCF into your network as a 60 

volt power supply. When your electronics have been 

upgraded you can simply field select a higher voltage. 

Ferroresonant technology is thoroughly tested and 

proven to be extremely reliable. Power GuardTM is the 

leader in 90 volt technology. When you need reliable 

power solutions - rely on Power Guard-. 

• Zero transfer Time 

• Field Selectable 60,72,87 VAC 

• Fully Modular Design 

• High Efficiency 

• Easy Circuit Card Replacement without 

Power Interruption 

• Temp. - Compensated Battery Charging 

la POWER GUARD 
ANTEC COrtIpany 

506 Walker Street • Opelika, Alabama 36801 • 800-288-1507 • 334-742-0055 • Fax: 334-705-3620 
To review our products on the internet visit our w eb sight at http:// www.antec.com 
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Wavetek CAT!' Test Instruments 
Quality Pertomance Each meter provides powerful 

performance designed around you. Whether you're a 

newcomer or an industry veteran, Wavetek equipment 

provides key advantages when it comes to size, weight, 

rugged design, and ease-of-use. 

Wavetek technology fits right in your hand. Yet, there's 

no compromising on performance with precision 

measurements for maintenance, troubleshooting, and 

remote testing and logging. 

User Friendly. View a comprehensive collection of 
measurements on LCD spectrum displays that are easy to 
see even in bright sun and under temperature extremes. 

Plus, easy user interface and automated testing sequences 

makes operating W t, one-man 

operation. 

Contidetiëe...dver the years, avetek 

traditional boundaries to deliver better, more cost-effective 

testing solutions. As applications become increasingly 
complex, Wavetek equipment ensures that your system is 
operating properly We build our line to keep your line working. 

as extended 

lebiatee, See Us At SCTE Booth #1232 
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Hewlett-Packard 

wishes to congratulate 

Continental Cablevision 

for innovative enterprise 

in moving toward 

the future today. 

This year's recipient of 

the Service in 

Technology Award. 

[ha HEWLETT r.J PACKARD 



To Continental 

Cablevision 

for your 

leadership, 

accomplishments 

and dedication 

to the cable 

industry 



"Communications Technology" and the 

Society of Cable Telecommunications 

Engineers are proud to announce the 

winner of the 1996 Service in Technol-

ogy Award: Continental Cablevision. 

The following is a short overview of 

the company's commitment to imple-

menting and advancing telecommuni-

cations technology. Continental will be 

honored at this year's SCTE Cable-Tee 

Expo Annual Awards Luncheon in 

Nashville, TN 

Corlsv(attniations +o 

Continental Cablevisioil 

fop. wivu(liv‘g 
i-ke 1996 

h'se kAvice iv' iechnolosy ll 

AwaPtcl 

v Making Light 11forA For You 

ORTE /A CORPORATION 

2015 Wes Chestnut Street 
Alhambra, Calgrorma 91803 
8:081281.5636 Telex: 752 434 Fax (8181281 ,8231 

o ne year ago at Cable-Tec Expo '95 in Las Vegas, many in our industry's technical 
arena were talking of returning to the of-
fice to begin experiments in telephony, dig-

ital transmission, data transmission and beyond. 
Everywhere you turned, there were discussions and 
plans for an exciting future. 

One company that really took all that talk and 
parlayed it into action in 1996 was Continental Ca-
blevision. Not satisfied with just wait-and-see, it's 
leading the broadband telecommunications industry 
into new frontiers and establishing a leadership role 
in digital transmission, data delivery, Web interface 
and education across the nation. 

Educational commitment 
When Continental Cablevision activated an inter-

active broadband communications network at Boston 

"Continental shares the 
results of its discoveries 

with others in our 
industry." 

College in Autumn 1995, it marked the beginning of a 
series of notable engineering projects that would ulti-
mately lead to its selection as winner of the CT/SCTE 
1996 Service in Technology Award. 
The Boston College network allows students to 

connect to a wide variety of video and data services 
(including high-speed access to the Internet) from 
their dormitory rooms and multiple points around 
campus. The project also includes a telecommuting 
trial for stu-
dents, faculty 
and administra-
tors, allowing 
full access to the 
on-campus net-
work from par-
ticipants' homes. 
The network con-
nects 2,500 
classrooms, 400 
administrative 
offices and more 
than 6,000 dor-
mitory rooms. 

In keeping 
with its strong 
commitment to 
local education, 
Continental has 
donated a fiber-
optic transmission 
system that links Amos Hostetter, Jr. 
two schools in the Chairman and CEO 
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THE SOCIETY OF CABLE 

TELECOMMUNICATIONS 

ENGINEERS 

PROUDLY SALUTES 

CONTINENTAL 
CABLEVISION 
FOR BEING NAMED 

THE 1996 

"SERVICE IN 
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CONGRATULATIONS TO 
CONTINENTAL CABLEVISION 

Recipient of the 

1996 Service in 

Technology Award, 

for their technical 

leadership in 

broadband 

telecommunications 

and the continuing 

pursuit of engineering 

excellence. 

Scientific 
Atlanta 

*,‘ 
Allanta19% 

TM. 1992 ACOG 

Official Sponsor of the 
1996 Atlanta Olympic Games 



Congratulations 
r 

roadband 

data 
Communications, Inc. 
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Rob Strickland 
Senior Vice President, 
Information Systems 

Lincoln Unified 
School District in 
Stockton, CA, and 
the district's ad-
ministrative of-
fices. Students, 
teachers and ad-
ministrators can 
communicate via 
voice, video and 
data in science 
classrooms, li-
braries, perform-
ing arts facilities 
and administra-
tive offices. Local 
and wide area 
networks (LANs 
and WANs) have 
been created in 
each classroom 
providing Internet 
access. 

Other trials 
Continental has completed a trial involving the 

transfer of data at high speeds over a cable network 
between Exeter Hospital in New Hampshire and doc-
tors' offices in the Exeter area. Without leaving their 

offices, doctors can send and receive patient records 
and X-rays over Continental's hybrid fiber/coaxial 
(HFC) network at speeds up to 700 times faster than 
conventional dial-up telephone lines. 

"With http:// 
www.continental.com, 
Continental operates 

a thriving 
home page 

on the Web." 

In partnership with BBN Planet Corp., Continen-
tal also is conducting a market trial of high-speed 
access to Internet and data services via Continen-
tal's cable network to some 200 subscribers in sever-
al suburban Boston communities. Utilizing cable 
modems, the six-month trial offers access at speeds 
hundreds of times faster than currently available 
through the existing telephone network. In addition, 
trial participants have received computer software to 

Tellabs and IrteillabS are registered U.S. trademarks of Tellabs Operations, Inc. ©1996 Tellabs Operations, Inc. All rights reserved. 

The liffErEncE 
etvveen 
rdindru Pri 
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browse the World Wide Web and utilize e-mail. 
The trial also involves customer support services 

and product marketing. With http://www.continen-
tal.com, Continental operates a thriving home page 
on the Web. The highly interactive site is among the 
first of its kind for a major cable operator and pro-
vides access to a variety of customer-oriented infor-
mation services. It allows customers in their 20-state 
service area to communicate with company represen-
tatives by electronically sending inquiries and other 
e-mail requests. One of the site's more innovative do-
mains is an interactive TV listings service, allowing 
customers to search through the complete spectrum 
of cable programming and customize channel lineup 
displays containing their favorite channels. 

Company background 
Historically a technological leader in the broad-

band communications industry, Continental is the 
nation's third largest cable system operator, serving 
more than 4.2 million subscribers in 20 states. The 
company employs nearly 10,000 people and is orga-
nized geographically into five U.S. regions and sever-
al overseas divisions. 
A pioneer in the use of digital in cable in the 

United States, Continental is helping to take the 
technology's promise overseas as well. It has joint 
digital ventures in Fintelco S.A., in Argentina 
(550,000 subscribers), Optus Vision in Australia 
(over 3,000,000 homes), and Singapore CableVision 

in Singapore 
(750,000 house-
holds, businesses 
and public insti-
tutions). 

In February, 
1996, Continen-
tal announced an 
agreement to 
merge with US 
West Media 
Group. That 
merger is expect-
ed to be complet-
ed by early 1997. 

With inspired 
leadership from 
Chairman and 
CEO Amos B. 
Hostetter, Jr., 
creative manage-
ment from Presi-
dent Bill Schleyer 
and advanced en-
gineering direc-
tion from Vice President of Engineering David Fel-
lows, Continental continues to set examples for other 
telecommunications companies to follow. As it moves 
forward into new frontiers of telephony, data deliv-
ery, teleconferencing and education, Continental 

Dave Fellows 
Senior Vice President, 
Engineering and Technology 

1E,ctraordindru 
Congratulations to Continental Cablevision for receiving the 
1996 Service In Technology Award. Thank you for your engineering 
foresight and contributions to the CATV marketplace. 

Ttellabs 
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1996 Winners of the Service in Technology Award 

General Instrument 
is proud to salute 

Continental Cablevision — 
especially its 
Engineering Staff led by 

Amos "Bud" Hostetter, Jr. 



Congratulations 

to the 

Continental Cablevision Team 

On receiving 

the 1996 

Service in Technology Award 

for your engineering 

foresight and 

accomplishments. 

irFc Times Fiber Communications, Inc. A ph I  



Bill Schleyer 
President 

shares the results of its discoveries with others in 
our industry. Its willingness to provide regular infor-
mation on their projects throughout the year has 
helped other smaller operators to begin testing data 
transmission, telephony and various new business 
possibilities. 
When Chairman Hostetter was interviewed last 

year, he spoke of two obstacles to cable's future. One 
was a lack of a level playing field and the other was 
insufficient access to capital. Since that interview, 
President Clinton has signed the new Telecommuni-

"A pioneer in the use of 
digital in cable in the 

United States, Continental 
is helping to take the 
technology's promise 
overseas as well." 

cations Act of 1996 into law, creating a new and com-
petitive climate and eliminating Hostetter's first ob-
stacle. Hopefully, the second obstacle will be cleared 
for Continental in its pending merger with US West 
Media. 

Hostetter remarked that assuming the two condi-
tions he mentioned were met, success in cable 
telecommunications would be strictly a matter of de-
pending on one's own wits and ability. Continental 
has proved itself to be a company with lots of "wits 
and ability." 

In the past, 
the Service in 
Technology 
Award has gone 
to an individual 
or an engineering 
team within a 
company. In 
1996, the award 
goes to "the com-
pany," and all of 
its employees for 
engineering suc-
cess and the spir-
it of cooperation. 

Even David 
Fellows and his 
exceptional engi-
neering staff 
could not have 
sustained such 
stellar perfor-
mance through-
out the past year 
without the dedi-

Continental 

Cablevision 
fads at a glance 

National rank: Third largest U.S. cable TV operator 

Total revenues (1995): $1.4 billion 

Subscribers: 4.2 million 

Homes passed: 7.2 million 

States served: 20 
• Northeast region: 

Connecticut, Maine, Massachusetts, 
New Hampshire, New York, Rhode Island 

• Southeast region: Florida, Georgia, Virginia 

• Midwest region: Michigan, Ohio 

• Central region: Illinois, Iowa, Minnesota, 
Missouri, Wisconsin 

• Western region: California, Idaho, Nevada, 
Washington 

International operations: Argentina (50% owner in 
Fintelco S.A.); Australia (46.5% owner in Optus 
Vision); and Singapore (25% owner, Singapore 
Cablevision) 

Other current lines of business: Alternate access, direct 
broadcast satellite, programming, and 12.5% owner of 
National Cable Communications L.P. 

Advanced technology projects: Broadband network for 
the campus community; interactive education network 
for local schools; high-speed, interactive telemedicine 
network; high-speed access trial; and customer-friendly 
World Wide Web site. 

cation and support of the rest of the Continental 
team. 

Congratulations, Continental! CT 
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We're proud to honor Continental Cablevision for 
winning the Service in Technology Award this year. 
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Special Report: Newsmakers in cable and telephony, Part II 

Envisioning the future 
Tomorrow's revolution for the Information Age 

n last month's install-
ment of this special two-
part report, Communica-
tions Technology spoke to 

some of the top technically oriented 
executives in both cable and tele-
phony. Surveying the nature of 
today's communications networks 
and predicting where the technology 
is ultimately headed, they took on 
some of the industries' hottest top-
ics: the realities of convergence; the 
passage of the Telecom Act of 1996; 
the promises of high-speed cable 
modems; and training issues. For a 
summary of last month's report, see 
the sidebars on pages 57, 59 and 66. 

This month, our experts tackle 
the big issue that anyone envision-
ing the communications infra-
structure of tomorrow will invari-
ably come back to: network relia-
bility/availability. They also con-
sider the realities of cable/telco 
convergence. 

Participants included: 
• Wendell Bailey (vice presi-

dent of science and technology) and 
Rich D'Amato (senior director of 
public affairs) at the National 
Cable Television Association 
• Harry Bosco (chief technical 

officer, Lucent Technologies) 
• Ian Craig (president, broad-

band networks, Nortel) 

Eric Butterfield is associate editor, 
Laura Hamilton is managing editor 
and Alex Zavistovich is senior editor 
for "Communications Technology." 

"Our networks 
are roughly 

twice as reliable 
as the phone 
network now. 
This assumes 

proper 
maintenance." 
—Tom Elliot, TCI 

• Walt Ciciora (consultant) 
• Jim Chiddix (vice president 

of engineering and technology, 
Time Warner) 

• Jim Ducay (managing direc-
tor of data networking services, 
NYNEX) 
• Tom Elliot (president, TCI 

Cable Management Corp.) 
• Joel Engel (vice president, 

technology, Ameritech) 
• David Fellows (senior vice 

president of engineering and tech-
nology, Continental Cablevision) 
• Richard Green (president, 

CableLabs) 
• Gary Handler (group presi-

dent, Bellcore) 
• Ron Hranac (senior vice 

president of engineering, Coaxial 
International) 
• Ross Ireland (vice president 

of network engineering, Pacific 
Bell) 
• Bob Luff (president, 

TV/COM) 
• Jim Phillips (corporate vice 

president, Motorola) 
• Bill Riker (president, Soci-

ety of Cable Telecommunica-
tions Engineers) 
• John Seazholtz (chief tech-

nology officer, Bell Atlantic) 
• John Sie (chairman and 

CEO, Encore Media Corp.) 
• John Vartanian (vice presi-

dent of technology operations, 
Viewer's Choice) 
• Joseph Wetzel (vice presi-

dent for the Multimedia Group, US 
West Multimedia Communica-
tions) and Bud Wonsiewicz (vice 
president of US West Advanced 
Technologies) 
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of teleco unications 
By Eric Butterfield, Laura Hamilton and Alex Zavistovich 

• Wendell Woody (executive di-
rector of sales) and Janet Burton 
(national marketing manager) of 
Sprint/North Supply 

The telcos' promise of "hitting 
nines" (having the network up and 
running 99.999% of the time) has 
been tossed around for years while 
cable's network reliability/avail-
ability has usually not been viewed 
as a strong suit. Cable's trump 
card in the days of cable vs. tele-
phony was always its wide band-
width, not its reliability. However, 
cable vs. telephony is at best a 
fuzzy debate in this age of conver-
gence and cooperation. 

Despite the fact that almost 
everyone agrees that in the not too 
distant future you won't be able to 
tell the difference between the two 
businesses, the traditional reliabil-
ity/availability debate is one that 
dies hard. 

Bell Atlantic's John Seazholtz 
says, "I believe our reliability (tel-
cos') is higher and I think the Fed-
eral Communications Commission 
statistics more than bear that out." 

But TCI's Tom Elliot and the 
NCTA's Wendell Bailey beg to differ 
when it comes to cable's reliability. 

Elliot says, "Our networks are 
roughly twice as reliable as the 
phone network now. This assumes 
proper maintenance." 

Bailey also agrees that percep-
tion is perhaps not the reality 
here. "From an engineering point 

of view there's absolutely nothing 
wrong with our reliability," main-
tains Bailey. "When we measure 
our reliability the same way the 
telephone companies measure 
theirs, we come out very well. Bet-
ter than they do, in fact.' 

Robert Luff of TV/COM says, "I 
don't buy into the description of 
cable networks as inherently unre-
liable. There have been great im-

the telcos are more reliable is erro-
neous. As Consultant Walt Ciciora 
puts it, "If you don't get a phone 
call, it could be that the network is 
down or just that no one is calling 
you. It's different in video. Even if 
cable's reliability were exactly the 
same as telcos', the public would 
perceive a difference." 

Cable's answer to reliability/ 
availability problems, or the per-

"When we measure 
our reliability 

the same way the 
telephone companies 

measure theirs, 
we come out very 
well. Better than 
they do, in fact." 

—Wendell Bailey, NCIA 

provements over the cable system 
of 10 years ago, when everyone 
used 30-35 amp cascades with no 
standby batteries." 

The public's old perceptions 
about cable are beginning to 
change, but perhaps the idea that 

ception of problems at least, seems 
to lie in its adoption of hybrid 
fiber/coax (HFC) architectures, 
which have proven to be much 
more reliable than traditional 
cable systems. 

Motorola's Jim Phillips says 
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that if HFC lives up to all its "big 
pipe" possibilities, the architecture 
could very well wipe away cable's 
traditional disadvantages in tele-
phony and data delivery. But cable 

isn't the only one that can imple-
ment HFC. Many telcos are so im-
pressed by both its 
reliability/availability and band-
width promises that they're taking 

up the charge toward 
HFC as well. 
"The telco guys are 

beginning to put HFC 
trials in and they're 
going international 
with HFC. They cer-
tainly are trying to get 
expertise on HFC, and 
I think they'll do that 
by hiring people from 
traditional cable back-
grounds," says Phillips. 
And cable people 

are getting a lot of 
HFC practice. Take 
Continental Cablevi-
sion for one. The 
company is complete-
ly revamping its 
ideas about plain old 
coax cable systems. 

"We're not your fa-
ther's cable system 
anymore," says David 
Fellows of Continen-
tal. "A typical tree-
and-branch cable sys-
tem isn't particularly 
reliable; I wouldn't put 
my cable service on it." 

In Fellows' opinion, 
a straightforward 
HFC upgrade gives 

"There have been 
great improvements over 

the cable system of 
10 years ago, when 

everyone used 
30-35 amp cascades 
with no standby 

batteries." 
!tin, À1/COM 

99.97% up time. He adds that in-
stalling ingress filters to protect 
data customers from interference by 
nonsubscribing cable customers and 
creating smaller nodes will bring 
that number very close to all nines. 

Fiber deployment: 
How far should it go? 

Fellows brings up an issue that 
any company upgrading its nets 
right now should be seriously con-
sidering. That is, node size. How 
far do you need to push fiber to 
provide essentially perfect service 
to demanding customers and what 
are the economic realities of the 
decision you finally make? 

"When I'm starting from a clean 
slate I'm going to build for the future, 
not deal with an incremental invest-
ment on top of what I have," says Bell 
Atlantic's Seazholtz. For him that 
means fiber-to-the-curb (FTTC). 

Pacific Bell is not looking at 
going that far but rather serving 
400-500 homes using fiber-to-the-
neighborhood architectures, says 
the company's Ross Ireland. How-
ever, he says it makes sense to 
take fiber homeruns to businesses 
where there's a lot of aggregated 
voice and high-speed data traffic. 

Seazholtz agrees: "Ultimately I 
would envision fiber into a busi-
ness location at your terminal. But 
the thing with fiber that we'll al-
ways have is that you need lasers 
and photodiodes to detect the laser 
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beams and those things consume 
power." 

In business applications where 
backup power is available, you could 
depend on reliable power to the 

Pac Bell's Ross Ireland adds, "If 
you get into more rural or residen-
tial environments where the band-
width requirement from the end 
user isn't as great as you would 

"Even if cable's 
reliability 

were exactly the 
same as 

telcos', the public 
would perceive 
a difference." 

—Walt Ciciora, consultant 

lasers, Seazholtz says, "But if you're 
talking about a home, if you lose 
power to your house, that means 
you're going to lose the lasers." 

find at a high-rise building, taking 
fiber to each individual home or 
end user does not look economic." 
What about Ameritech's fiber 

deployment plans? The company's 
Joel Engel says, "Something on the 
order of 92% to 94% of our cus-
tomers are within two miles of a 
fiber node and 84% of them are 
within one mile of a fiber node. 
And we're going to continue to 
drive the fiber deeper and deeper." 

Ameritech is taking an interest-
ing approach to providing video ser-
vices in addition to its traditional 
telephony offerings. "If I'm a tele-
phone company and I already have 
a pretty good fiber and twisted-pair 
network where the fiber goes pretty 
deep, and the twisted-pair is fairly 
short, then I might elect to put the 
video over (hybrid/fiber) coax and 
leave the voice on the twisted-pair. 
That's exactly what Ameritech has 
decided to do." 

So in Engel's opinion, where is 
the optimal point to push fiber into 
an HFC network? "It's at a point 
where you need to put an amplifier 
into the coaxial cable" he says, "It 
turns out to be about 2,000 feet 
away from the home and in a typi-
cal suburban neighborhood that 
serves about 64 customers." 

Cabkkoderns. High Speed Internet Access. Digital Set-Top Boxes. HFC Telephony 

Let's face it. Cable perdors hove. more important things to 

worry abcut than connector and traps. But consider this: 

industry-wide, over 60% of service calls are caused by 

defective D r corroded connectairs, and any loose connector 

can potelially destroy a digi-al s,gnal and ruin future plans 

for your broadband plant That's why it makes sense for 

you to make PPC your comector and trap supplier. 

For over 55 years, PPC has manufactured top-quality 

connectors designed to deliver your cable signal clearly and 

reliably. Our team of expert design engineers has earned 14 

patents for new, innovative products — while our strict 

production standards ensure each one provides maximum 

performance. We even offer a worldwide service and support 

network to train your technicians with the most efficient 
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Sizing up MMDS and DBS 
While the telcos are looking at the promise of video services, cable TV's biggest competitors in video entertain-

:-..ment are still multichannel multipoint distribution service (MMDS) and direct broadcast satellite (DBS). 
Richard Green, president of CableLabs, says MMDS will not be too much of a threat except in specific markets, 

i'citing that it works better where there are fewer trees like out west. 
TV/COM President Bob Luff likewise notes MMDS's flat terrain requirement as a problem as well as propagation. 

"Both technologies have serious limitations that are difficult for their proponents to address," says Luff. "DBS is not 
local and not two-way. While they have telephony upstream to make their program choices, they have downstream 
bandwidth limitation because that one satellite spectrum has to serve a whole nation of 100 million homes. That 
means sparingly limited bandwidth per household." 

Luff adds that while digital compression may have addressed MMDS's minimal channel capacity, the technology 
is still limited to fairly narrow two-way return bandwidth. 

"With DBS you're talking about 16 slots, 16 to 24 transponders," says John Sie, chairman and CEO of Encore 
Media Corp. "Cable's got ultimately about 108 slots." 

Sie urges cable not to limit itself to 550 MHz on 750 MHz plant: "You don't need, I don't believe, 200 MHz just for 
interactive where you don't even know what the application is." 
What worries cable ops about MMDS and DBS isn't technology, but brand name recognition. 
"When you have a brand like AT&T or MCI associated with DBS, and regional Bell operating companies investing 

in wireless," says Dave Fellows, senior vice president of engineering and technology at Continental Cablevision, 
"their promotion and distribution capabilities are cause for concern, even if the product is weak. To combat DBS, 
cable operators have to stress localism: local channels, local origination." —EB 

US West Multimedia Communi-
cations' Joe Wetzel shared some of 
the modeling studies his company 

has done in considering the fiber 
deployment issue. "For the next 
several years while the business 

develops, we think 500-home nodes 
is a good spot to be. As demand in-
creases, the first thing we'll do is 

JI riding on the One thing we do bate twee on the planet. 

way to install our connectors. 

Put simply, PPC is the best company to turn to for 

high performance connectors and traps that reduce 

unneeded service calls — and increase the profitability of 
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worrying for you: PPC. 
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reduce the split on the lasers be-
cause right now you come off a 
fiber from a headend and then you 
typically split the laser a few ways 
to feed a 500-home node." 

Reducing the split on the lasers 
doubles and triples capacity down-
stream, says Wetzel, and the next 
step after that would be to subdi-
vide the nodes. 
He adds, "We're pretty confident 

there are lots of things you can do 
without necessarily taking fiber 
down to the curb or down to 64 
homes." 

Motorola's Phillips seems to sum 
up our panel's opinion about how 
far to take fiber today when he 
says, "Right now I'm not sure what 
fiber-to-the-home is going to get 
you other than a huge bill." 

The convergence question 
With the Telecom Act as its cat-

alyst, convergence has become a 
reality. Facing a future of acceler-
ated activity, both telcos and cable 
operators are assessing the oppor-
tunities in a race for the consumer. 
So how fast will the convergence of 

technologies take place? 
"I don't see this convergence oc-

"We're not your 
father's cable 

system anymore." 
•—David Fellows, 

Continental' 

curring in a meaningful way in the 
marketplace until the end of the 
decade," says John Seazholtz, chief 

High Speed Digital Transport 

DV6000TM' the world's most widely 
installed universal uncompressed velg 
digital transport system Olgeer 

Offiee 

Single Channel Digital Transport 

DV6300TM: insert single channels of 
e video, voice and data into your network 
\  without reconversion to baseband 

1310nm AM Transport 

HWXTM: Scale le, modular 
design helps tie revenues 
with network costs by allow ng 
you to grow your -ietwork 
based on custome - demand 

1996 ADC Video Systems, Inc. DV6000. DV6300. HWX. ISX and SM6000 are trademarks of ADC Teleconmunicatons. Inc 

technology officer at Bell Atlantic. 
Jim Phillips, corporate vice 

president of Motorola, believes 
that compression technologies cur-
rently under development will 
allow for some good possibilities 
over twisted-pair, but thinks con-
vergence will happen faster over 
hybrid fiber/coax (HFC) networks, 
particularly over the next couple 
of years: "If you look at the band-
width that's resident in HFC sys-
tems, they have some big advan-
tages, especially when it comes to 
video and data. HFC as a platform 
will race out ahead in terms of de-
livering multimedia." 

Over the next five years, 
Phillips sees the demarcation be-
tween telcos, RBOCs and cable 
providers disappearing. "To that 
extent, we're just calling them op-
erators these days." 

As for the telcos, "They're obvi-
ously going to be taking a hard 
look at ADSL technologies," says 
Phillips. "That's the key." 

Technologically speaking, the sky 
is the limit. While high-speed inter-
activity to the home seems likely in 

1550nm AM Transport 

HWXTM : Longer distances, higher 
linearity than competitive high power 
1550 nm AM transport systems 

Minneapolis. MN 

The Company That Offers More Fiber Transmission Solid' 
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Training for the basics and beyond 
Technological changes are taking place in the cable industry so quickly it's becoming a case of "sink or swim." 
For NCTNs Wendell Bailey, good installers and engineers take classes on their own to allow them to handle this 

change. Those who don't make the effort may not make the cut as the industry evolves, he says. 
Training in digital communications is essential for John Vartanian of Viewer's Choice. "The recent technical develop-

ments in cable—compression, high-speed data, telephony, interactivity—all take advantage of digital conununications. 
Those who don't understand how digital signals are changing their businesses will be left behind." 

Technical personnel must assume responsibility for their own success, according to Tom Elliot at TCI Cable Manage-
ment Corp. Agrees Walt Ciciora, "Technologists need to self-educate." Proactive training efforts from cable technical staff 
is important for customer service, he says. 

What are key areas for training? US West's Joe Wetzel places emphasis on greater experience with computers: "I 
think they should learn about Internet technology If they're not computer literate, they'd better be soon." 

Computer training is also on the list for Pacific Bell's Ross Ireland, especially Internet protocols such as TCP and IP. 
He also recommended training in fast-packet technologies such as ATM. "Fast packet technologies are going to be the 
wave of the future," says Ireland. 

"Battle lines are shifting to the front line of customer contact: installers and technicians," said Robert Luff of 
TV/COM. Technology has moved too fast for personnel to learn the basics of subjects such as two-way communications, 
he says. In that rush, engineering basics in general have been overlooked, commented Coaxial International's Ron 
Hranac. "It's not unusual to have our front-line technicians lack basic electrical concepts," he says. 

The fundamentals of telephone and coaxial cable repair are critical training areas for SCTE's Riker. He emphasizes 
such basics as knowing how to install and maintain feeder system plant and house drops—"something that many do not 
do well today," he says. —AZ 

the near future, what remains to be 
seen is how many people will be 
willing to pay for these services. 

"New business opportunities 

for both the cable TV companies 
and the telcos," says Harry Bosco, 
chief technical officer of Lucent 
Technologies, "will only be limited 

by creativity in meeting market 
demand." 

Bosco sees converging applica-
tions becoming more integrated 
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Than Any Other Single Supplier.. 

Prepare for the Future... Today 
Preparing for increased competition brought on by the Telecom-
munications Act of 1996 means one thing: you need to become 
a more efficient service provider. 

At ADC, we can help you with that. Our complete line of trans-
mission products can give you the competitive edge no matter 
what combination of fiber network solutions you need. ADC is 
your single source for: 

• High Speed Digital Transport with Single Channel Tributaries 
• High Power 1550 nm 750 MHz transport 
• Scalable, 1310 nm 750/860 MHz transport 
• Integrated Operations Systems Support 
• Enhanced Telephony, Data transport and more 

These are a sample of ADC products that comprise a complete, 
scalable, modular approach to network design. An approach 
that protects your equipment and capital investment for the 
future, and gives you unparalleled on-time delivery. (We meet 
over 95% of customer request dates.) 

Call us toll-free at the number below to find out how ADC can 
help you prepare for the future today. 

800.504.4443 

DI Video Systems 
A Subsidiary of ADC Telecommunications. Inc 
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through a combination of sub-
scriber interfaces and client-serv-
er software. "As we evolve the 
network hardware," he says, "we 
must ensure we pay as much at-
tention—maybe more—to evolv-
ing the client-server software 
suite." 

Ian Craig, president of broad-
band networks, Nortel, says, "In 
the past I would characterize the 
convergence of these technologies 
as driven by network cost effi-
ciencies. Today, however, the abil-
ity to deliver multiple services is 
fundamental to many companies' 
outright survival. 

"The challenge facing each in-
dustry is how to leverage their 
current infrastructure to acceler-
ate time-to-market, yet not sell 
themselves short in being able to 
deliver the types of interactive 
multimedia services envisioned 
for the near future." 

As for the delivery of those ser-
vices, Joel Engel, vice president, 
technology, Ameritech, says, "It is 
true that many of these services— 
perhaps all of these services— 

could be provided on the same 
technology. But there are several 
technologies of which you can say 

this: "One company may provide 
voice, video and data over coax. 
Another might provide voice, video 

"When I'm starting 
from a clean slate 
I'm going to build 
for the future, not 

deal with an 
incremental 

investment on top of 
what I have." 
—John Seazholtz, 

Bell Atlantic 

that all of these services could be 
provided." 

One scenario Engel foresees is 

and data over twisted-pair. A third 
company might provide all of those 
over microwave radio. But for some 

NEW EXPANDED COVERAGE 

AVCOM's PSA-65B 
Portable Spectrum Analyzer 

1-1250 In One Sweep MHz!! 
AVCOM's newest Portable Microwave Spectrum Analyzer, model 

PSA-65B, has an expanded frequency range from less than 1 MHz to 
1250 MHz, for the amazing price of $ 2930. 
AVCOM's new PSA-65B is a low cost general purpose spectrum 

analyzer that's loaded with features and options. ThePSA-65B covers 
frequencies thru 1250 MHz in one sweep with a sensitivity greaterthan 
-95 dBm at narrow spans. The PSA-65B 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 
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Fiber Optic Cable Puller 
You've Spoken. 
We Listened. 

Condux now offers our 
Fiber Optic Cable Puller 
with significant new design 
features: 

6® P.O. Box 247, Mankato, MN 56001 800-533-2077 • FAX 507-387-1442 
intemet: http://www.condux.com 

33% Lighter. 
For easier setup. 
even in remote 
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Pulling. 
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Your Subscribers are Monitoring 
Your Network Performance. 

• Complete Headend Monitoring 

and Control 
• Increase Subscriber Satisfaction 
• Reduce Out of Service Time 
• Self-healing Capabilities 
• Automatic Service Restoral 
• Reduce Maintenance/ 
Troubleshooting Costs 

I3ARC 
For more information, 
call (770) 590-7900 or write: 

BARCO 
1000 Cobb Place Boulevard 
Kennesaw, Ga 3014-
Tel: (770) 590-7900 
ax: (770) 590-8836 

ROSA software keeps an eye on your 
network. It can see problems before 
they are noticeable to your subscribers, 
reducing service outages and maintaining 
high levels of customer satisfaction. 

ROSA also simplifies maintenance and 
troubIeshooting, pinpointing problems, 
switching in backup equipment, and 
reducing service dispatch calls. 

ROSA is short for Remote Control and 
Diagnostic System Open System Archi-
tecture. But it's long on promoting 
the highest quality of service and 
keeping subscribers happy. 
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CABLECOMM TECHNOLOGY 

TO FIT THE BILL. 

"An Act to promote competition and reduce 
regulation in order to secure lower prices and 
higher quality services for American telecommu-
nications consumers and encourage the rapid 

4 deployment of new telecommunications 
technologies... This Act may be cited as the 
Telecommunications Act of 1996." 

Get in On The Act. The passage of the Telecom Act gives 

system operators the green light to offer an expanded menu of ser-

vices to their subscribers. And while it may be all systems go, there's 

only one system that can effectively take you where you need to be. 

Motorola's CableComm technology, the total system solution. 

CableComm technology was designed to take full advantage of 

the immeasurable attributes of the hybrid fiber/coax infrastructure. 

This is accomplished through Motorola's encyclopedic knowledge of 

radio frequency technology. And it's this RF expertise that allows 

CableComm technology to overcome the upstream ingress noise 

inherent in HFC systems. 

The CableComm system also possesses a vast array of additional 

features that make it a true total system solution. These include interac-

tive high-speed data services, low power dissipation, robust bandwidth 

management, integrated wireless service, video telephony and POTS. 

So expect the coming months to feature dynamic changes in the 

telecommunications industry. The headlines will be filled with merg-

ers, acquisitions and alliances. But when the dust settles it will be 

time for system operators to deliver. And Motorola's CableComm 

technology will be there, ready to move your subscribers into the age 

of interactivity. Establishing an era of unprecedented opportunity for 

system operators. 

http://vvvvvv.mot.com/multimedia 
3436 N. Kennicott, Arlington Heights, IL 60004 • 800-2WAY-HFC • 847-632-3409 
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companies it 
might make 
sense to use 
a family of 
technologies 
rather than 
a single tech-
nology." 

For in-
stance, Engel 
says, a cable 
company op-
erating over 
coaxial cable 
may strive to 
provide all 
services over 
coax rather 
than build a 
twisted-pair 
network. On 
the other 
hand, a tele-
phone compa-
ny with fiber 
going pretty deep into the network 
and twisted-pair fairly short, 
might elect to put the video over 
coax and leave voice on twisted-
pair. "That's exactly what 

"Something on the order 
of 92% to 94% of our 

customers are within two 
miles of a fiber node and 
84% of them are within 
one mile of a fiber node. 

And we're going to 
continue to drive the fiber 

deeper and deeper." 
—Joel Engel, Ameritech 

Ameritech has decided to do. We're 
using HFC for the video and we're 
leaving the telephone on twisted-
pair." 
What many see on the horizon 
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is asyn-
chronous 
transfer 
mode 
( ATM). "A 
highly in-
teractive 
multimedia 
environ-
ment re-
quires a 
different 
type of net-
work archi-
tecture 
than one 
required 
for data ac-
cess only," 
says Craig. 
"This im-
plies 
broadband 
access, 
ATM 

switching, synchronous optical 
network (SONET) transport and 
interactive multimedia network 
software." 

"By the end of this decade," 
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says Seazholtz, "both systems will 
be delivering ATM-based streams. 
We will have, frankly, all of our 
video and data (advanced data) 
delivered over the ATM stream. 
Voice—POTS switched voice—will 
be carried separately on the cop-
per wire. Clearly the ATM stream 
can carry voice traffic." 

Ross Ireland, vice president of 
network engineering, Pacific Bell, 
agrees: "I think in the long pull 
(ATM) looks like the best long-
term technical answer for being 
able to integrate these different 
technologies." 

Ultimately, says Ireland, voice, 
data and video will be carried 
over ATM and, in the not too dis-
tant future, telecom networks 
will move to ATM even for voice, 
"although it will take a while be-
fore that plays a major role in 
our networks." 

While ATM is quite good for 
data, it's also quite capable of 
video, says Ireland. "I believe it 
ultimately will be quite good for 
voice. I think that's the direction 
we ought to all be pushing." 

"The new piece of the puzzle for 
us is the video component," says 
Seazholtz, "and while we've car-
ried video and special services for 
the broadcast industry for at least 

a decade, offering it to consumers 
and video information providers 
clearly is a new business for us 
and one that we'll be aggressively 
pursuing." —› 

"Right now I'm 
not sure what 

fiber-to-the-home 
is going to get 

you other than a 
huge bill." 
—fin' Phillips, 

Motorola 
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Bosco stresses that applications 
must be access infrastructure in-
dependent: "A single application is 
transparent to the particular ac-
cess technology and presents itself 
to the subscriber in the same 
fashion, regardless of the access 
technology, assuming that the sub-
scriber interface device is common 
across access technologies, within 
the physical bounds of the access 
technology." 

While multiple access technolo-
gies (HFC, SDV, ADSL, HDSL, 
SDSL, twisted-pair, wireless, pas-
sive optical network, etc.) are 
vying to be the long-term favorite 
for all passive fiber-to-the-home 
delivery, Bosco says the access 
technology selected will be based 
on a number of factors, including 
cost, bandwidth requirements, 
subscriber and service provider 
demographics, deployment time 
frames, and so on. 

"What is critical in both the 
near term and long term," he 
says, "is the ability for the ser-
vice platform (headend or cen-
tral office equipment) to support 
all of the different types of ac-
cess technologies. This will allow 
the lowest cost solution to be 
used based on the customer's 
needs." 

Bosco says subscriber devices 
used to interface with applica-
tions will vary widely, ranging 
from low-cost, low-intelligence de-
vices to mid-ranged intelligent de-
vices (offering slightly more pro-
cessing and graphics and memo-
ry) to very intelligent higher end 
devices. 

As an example, Bosco says an 
application running on a low-end 
device could provide a text inter-
face, while the same application 
running on a mid-range device 
could provide a combined text/ 
graphics interface. This single 
implementation of the application 
would alleviate the cost of multi-
ple application developments and 
additional ongoing maintenance 
costs. 

These low-cost and mid-ranged 
devices, coupled with client-server 
software, along with advances in 
access and network technology, 
will help stimulate and drive new 
business opportunities for telcos 
and cable companies. CT 

Cable modems usher in data 
delivery for cable 

When it comes to new revenue streams for telecommunications, most ex-
perts agree that the development of cable modems has unlocked data deliv-
ery for cable. Telcos, however, stand by time-tested technology such as 
ISDN to serve the same purpose. 

Cable companies' HFC networks may have the advantage of speed over 
the telcos in delivering data. According to Sprint/North Supply's Wendell 
Woody, a 2 megabit still video 
image takes 0.5 seconds 
using cable TV That makes 
Internet access an attractive 
opportunity for increased 
cable revenue. 

Woody points, however, 
that the market for on-line 
services over cable is un-
known. "There's some ques-
tion whether people will pay 
$25 to $35 a month just for 
this high-speed access," he 
says. For Walt Ciciora, howev-
er, commercially available 
cable modems may solidify 
the market. "The (high-speed Internet access) opportunity is even greater 
when coupled with standardization of modems so consumers can own 
them." 

Motorola's Jim Phillips believes that "a major market in 1997 will be 
high-speed data access over HFC networks," which he adds will have 
"lower provisioning costs" than ISDN or asymmetrical digital subscriber 
line (ADSL). Pacific Bell's Ross Ireland disagrees, however, noting "there 
are a number of challenges associated with bringing that technology to 
market in a large scale." For Ireland, telcos' moderate-speed ISDN offering 
is the answer. 

Cable modem technology has focused attention on two-way data deliv-
ery, says TV/COM's Robert Luff, "Cable modems have been the catalyst for 
robust deployment of telephony," he adds, noting "the things you have to do 
to the network to use modems are exactly the same things you have to do 
to activate the network for telephony." 

Is the distinction between telephony service and data delivery becom-
ing academic? Sprint/North Supply's Janet Burton says cable operators 
should consider "telephony on tomorrow's terms—a mixture of wired and 
wireless applications, high-speed data transmission, LAN and WAN net-
working opportunities." 

In fact, telephone company experts have looked at telephony for some 
time now as more than just completing a phone call. In terms of delivery of 
information, Gary Handler of Bellcore says, "it will be hard to tell after a 
while between a CATV and a telephone company." 

Mobility (PCS), long-distance, high-speed data, broadcast and interac-
tive multimedia comprise the major service opportunities for telcos over 
the next five years, according to Ian Craig at Nortel. For NYNEX's Jim 
Ducey, opportunities for telcos come from bringing value and creating 
value from their networks. With compression technology, voice, data and 
video can be carried at smaller and smaller bandwidth. Ducey advocates 
telcos' ISDN networks over cable's HFC architecture as a preferred estab-
lished data delivery mechanism. 

Ultimately, when cable operators reflect on telecommunications services, 
the key is not if, but when. As Elliot puts it, "(Cable companies) will cer-
tainly be a driver in any new business."—AZ 

"It will be hard to tell 

after a while between 

a CATV and a telephone 

company." 

—Gary Handler, Bellcore 
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No Matter Whose Name 
is On The Outside ...Chances Are 

TV/COM Is On The Inside. 

We've been pioneering innovations in the communications industry for more than 25 years. The proof 

of which is the key technology patents TV/COM holds for control and security system technology for both 

digital and analog systems. Ar Today, as the leader in open systems architecture delivery solutions for 
cable, satellite and terrestrial network systems, TV/COM-originated technology has been widely adopted by 

the industry. So no matter whose products you buy, it's quite likely you're buying our 

technology. Ar If your purchase decision is important to you, and you're looking for a 
flexible, secure delivery solution that gives a high return on your investment, then call 

1-800-745-3811, Ext. 3029. Or fax us at 619-451-1505 
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We're the only one 
that counts. 
Installed, revenue-generating 

telephony over HFC is now a 

reality. Today, Tellabs and the 

CABLESPAN- 2300 System are 

leading the way toward successful 

commercialization of cable tele-

phony services. From New York 

to New Delhi, see what service 

providers around the world are 

relying upon for experience 

and innovative solutions. 

Count on Tellabs to 

make it work for you. 

Come partner with 

the leader who has 

made telephony over cable a 

reality. Call 800/445-6501 today. 
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HFC VS.SDU 
By Steve Shmania 

HFC vs. SDV: What you 
need to know for data 

he debate of the last few 
years between hybrid 
fiber/coax (HFC) and 
switched digital video 

(SDV) architectures is over. The 
two approaches exist in relative 
parity as architectures to be con-
sidered for network deployment. 
Both architectures have been se-
lected for deployment by different 
network operators, indicating the 
viability of both options. In fact, 
SDV has become the technology of 
choice for some telcos because of 
its ability to cost-effectively deliv-
er multiple unrelated services in-
cluding telephony, video and data 
over a single broadband delivery 
platform to the home, small busi-
ness and community. 

The current debate is focused 
on how to satisfy the growing de-
mand for high-speed data services 
by residential and small business 
customers, particularly for Inter-
net and work-at-home network ap-
plications. The key differentiator 
of data services from other broad-
band applications is that high-
speed data services require a 
healthy upstream bandwidth ca-
pability. In addition, high-speed 
data services require dedicated, 
low-latency, reliable and secure 
network connectivity. Solving the 
bandwidth problem with a capable 
broadband delivery platform is 
critical to the success of network 
operators in their effort to satisfy 
this growing market demand and 
generate new revenue. 

Choosing the right network ar-
chitecture to deploy requires care-
ful consideration of bandwidth 
needs, platform compatibility, 
standards and cost to support 
high-speed data services along 

Steve Shmania is product line man-
ager for BroadBand Technologies 
Inc. 

with other services to be offered 
over the network. The first step is 
understanding how these architec-
tures compare and how they satis-
fy the requirements for high-speed 

to the home via a coaxial cable. 
The downstream digital and tele-
phony signals are typically deliv-
ered between 550 and 750 MHz, 
and the upstream signals in the 

"The current debate is focused on how 
to satisfy the growing demand for 

high-speed data services by 
residential and small business 

customers, particularly for Internet and 
work-at-home network applications." 

data. The benefits of a broadband 
delivery platform for all services 
also should be considered. 

HFC and SDV comparison 
HFC uses a passband ap-

proach in which parallel RF carri-
ers conforming to the traditional 
cable TV spectrum plan are modu-
lated to carry broadcast or inter-
active signals to attached sub-
scribers. HFC uses optical fiber to 
deliver analog video, digital video, 
high-speed data and telephony to 
a node that serves approximately 
500 homes. 

In contrast, SDV uses a base-
band approach in which time divi-
sion multiplexed signals are 
transported in their native 
"on/off" digital format to carry sig-
nals to their subscribers. SDV 
uses optical fiber to deliver tele-
phony and digital signals to a 
node at the curb that serves 8 to 
50 homes. 

From the optical node, HFC 
uses a point-to-multipoint distrib-
ution system of coaxial cable that 
is run past the homes to be 
served. All services are delivered 

spectrum between 5 and 40 MHz. 
Analog broadcast is carried be-
tween these spectrums in the 50 
to 550 MHz range. 

From the optical node, SDV 
uses a point-to-point distribution 
system to deliver signals to each 
home to be served. Telephony sig-
nals are delivered to the home via 
standard twisted-pair copper 
wires. Digital video and data sig-
nals are delivered to the home via 
either twisted-pair wires or coaxi-
al cables. Analog broadcast signals 
may be delivered via a hybrid 

Figure 1: Installed first cost 
comparison of SDV and HFC technologies 
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In a future 
where everything converges, 

The future of communications is one word — convergence. 
Integrated frame relay or ATM networks replacing separate voice 
and data networks. Hybrid fibre/coax systems carrying not just 
cable television, but voice and data as well. In this new world 
of boundless opportunity, secure, reliable access is key. 

West End's Janua access products are the gates 
opening into this new world of communications. 

The Jame' family includes: the WestBound 9600 
HF( Communications System; Arcadian & Burgundy Frame 
Relay Access Devices; Shureino ISDN Terminal Adapters. 

ACCESS 
IS KEY. 

See Us At 
SCTE Cable•Tec Expo '96 Booth 910 
CCTA Cablexpo 1996 Booth 131 

Reader Service Number 75 

WEST END 
A Nevvbridge Company 

Tel. (613) 623-9600 
+44-1 633 479600 
(703 ) 707-9600 

E-mail: westend«2.)newbridge.com 
-http://www.westendsys.com 



fiber/coax (HFC) underlay that 
also provides powering to the 
node. Analog broadcast signals 
may be passively combined at the 
curb or at the home with broad-

implemented (roughly 20 homes 
vs. 500 homes in an HFC system) 
and the post-node distribution fa-
cilities are not shared over multi-
ple homes. The result is consider-

"(HFC and SDV) exist in relative parity 
as architectures to be considered for 

network deployment." 

band digital signals and share the 
same coaxial cable to the home. 
The downstream and upstream 
broadband digital signals are de-
livered in the spectrum between 5 
and 30 MHz, above the telephony 
spectrum and below the analog 
broadcast spectrum. 

In the SDV architecture, fiber 
terminates at a node that resides 
close enough to residences that 
each home can be served using a 
point-to-point link. Therefore, less 
sharing of the fiber's bandwidth is 

ably more bandwidth available on 
a per-home basis than is the case 
in the HFC approach. 

Published studies indicate that 
the costs can be similar for both 
approaches, as can be seen in the 
example shown in Figure 1 on 
page 70. Although the specific 
crossover points can be debated, 
the direction of the conclusion is 
clear. At low data rates and low 
penetration rates, HFC technology 
is less costly. As data rates and 
penetration rates rise, SDV fiber-

PYRAMID 
Is Quality Construction 

Pyramid Industries is concerned with the 
integrity and life-span of your Cable Run. 

If you are too, and want Quality 
Smoothwall, Ribbed or Corrugated 
Innerduct at competitive prices and 
immediate delivery, contact your local 
distributor or call us at: 814-455-7587. 

PYRAMID INDUSTRIES, INC. 

1422 Irwin Dr. Ene, PA 16505 • 814/ 455-7587 Fax 814/ 454-8756 

Reader Service Number 173 

to-the-curb (FTTC) technology is 
less costly, thus it becomes the 
most cost-effective alternative. 
(Editor's note: These assumptions 
may not be valid with other cost 
assumptions for HFC. Depending 
on density, specific architecture, 
node size and other factors, HFC 
network costs per home passed 
may range as low as $200-$600.) 

HFC costs increase with in-
creasing penetration because of 
the addition of equipment needed 
for providing the larger capacity 
required to meet demand for dedi-
cated bandwidth. The increase in 
slope of the cost curve beyond 20% 
penetration is the result of mov-
ing the optical node to serve fewer 
homes to provide the additional 
bandwidth per home passed that 
is required to meet the demand. 
The SDV curve is flat reflecting 
the fact that sufficient bandwidth 
is available to meet the demand 
because the optical node is placed 
close to the subscriber from the 
outset. Data intensive services 
such as Internet and work-at-
home may actually drive this 

SHARP 
FROM SHARP MINDS 

COME SHARP PRODUCTS' 

Manufacturer of tuners for: analog and 
digital cable set-top boxes, satellite 
receivers and digital cable 
modems. Optoelectronics 
for remote control and 
power control. Primary 
and secondary regula-
tors. Memory ICs 
including 1 Meg Fast Statics, Liquid Crystal 
displays, ARM Core processors, CCD 
cameras and modules. 

Interactive TV: If you've got the 
vision, we've got the guts 

5700 N.W. Pacific Rim Blvd. 
M.S. 20 

Camas, WA 98607 
800-642-0261 360-834-8903 

See us at Cable-Tec Booth #345 
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Lindsay Electronics 

Creating the New Standard 
for System Symmetry 

Series 7000 

j 

I GHz Apartment Amplifier 
• Dynofin housing for 
cool operation 

Available in 110 or 
220 volt AC 

5-42 MHz Reverse 

• Station gains to 42 dB 

• Power doubling and 
ALC options 

'Tamper proof radiation 
secure housing 

A quarter century of proven reliability 
and performance. Revolutionary 

technologies from... 

CIC5AY 
ELECTRONICS 

Going the extra mile ... for the last mile 

Since 1953 
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Figure 2: Upstream and downstream bandwidth 
requirement 

2.3 

I Mbps 
o 

64 kbps 

Video telephony 

Symmetric services 

Work-at-home 

High-speed internet-

1 Mbps 6 Mbps lo Mbps 
Downstream bandwidth 

crossover point lower as a result 
of the upstream bandwidth de-
manded by data services. 

High-speed requirements 
Internet and work at home ac-

cess today use the existing tele-
phone network, usually over stan-
dard telephone lines. Work-at-
home telecommuters often need 
extra phone lines for fax and 
voice, and many will need access 

to their business or 
local area network 
(LAN). 

Bandwidth re-
quirements, as shown 
in Figure 2, are critical 
in the selection of an 
architecture. Data ac-
cess over standard 
phone lines is slow, 
with good lines capable 
of supporting up to 28.8 
kbps (kilobit per sec-
onds). High speed data 
requirements are at 
least 1 Mbps (megabit 
per seconds) down-
stream and 128 kbps to 

1 Mbps upstream, with up to 10 
Mbps or greater for downstream 
full-motion video, voice and large 
data files. 

Low latency is critical to the 
performance of applications such 
as video conferencing, multi-party 
video games, "chat" lines and 
groupware. These applications re-
quire "real-time" interactivity, and 
variations or delays in the net-
work limit the ability of the net-

work to serve these applications. 
Bandwidth and latency of a 

network are relative to the de-
mands placed on it by the services 
to be transported and the level of 
simultaneous users. Because the 
design of HFC systems is rooted 
in a broadcast-oriented approach, 
delivery of point-to-point services 
is problematic, especially as the 
demand for those services increas-
es leading to many simultaneous 
users contending especially for up-
stream bandwidth on the shared 
coax facility. In contrast, the de-
sign of SDV systems is rooted in a 
point-to-point approach providing 
dedicated 52 Mbps downstream 
and 1.62 Mbps upstream band-
width to the end user. Additional-
ly, SDV uses hardware-based, 
ATM cell routing to provide a low-
latency downstream and upstream 
path, unaffected by load. 

Security is of paramount con-
cern to all data services applica-
tions as well. In HFC all signals 
are broadcast across the shared 
coaxial network where set-tops and 
cable modems tune or "eavesdrop" 

PÀNICKED 
SCRAMEtlit4Ci ROLE'S? 

RELAX!!! Monroe has the solutions. 

ENCODER SENSOR 628 provides automatic 
program switching upon scrambler failure. 

PROGRAM TIMERS that will provide automatic 
scheduling of adult programs. 

REMOTE CONTROLS/CUE TONE RECEIVERS 
that allow you to call any location and switch 
programs with a phone call. 

SIMPLIFY your Telecommunications Act 
compliance. Call today. 

See Us At SCTE Booth #560 

hoE\ MONROE ELECTRONICS 
LYNDONVILLE, NY 14098 

MADE 

USA 

800 821 6001 
716 765 2254 

FAX 716 765 9330 
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YOUR BEST INVESTMENT 
DOWN THE LINE 

• Lays wire or pipe to 16" 
depth 

• Simple, efficient all 
mechanical drive 

• Rugged yet compact & 
highly maneuverable 

• 850 lbs. on rubber tracks 
provide for minimal lawn 
damage 

• Reliable, consistent 
performance in a low 
maintenance machine 

• Operator training provided 

• 16 hp. Kohler magnum 
engine 

• Boring attachment 
available 

See Us At SCIE Booth #31B' 

THE L2 UNDERGROUND PIPE & 
CABLE LAYER 

LINE —WARD 
CORPORATION 

157 SE NECA CREEK ROAD 

BUFFALO, NY 14224 • 716 675-7373 

FAX 716 674-5334 • 800 816-9621 
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Is 
ingress 

making 
your return 

path a road 
to nowhere? 

Ingress is the major roadblock to getting your 

return path up and running. Fortunately, 

there's the new HP CaLan Sweep/Ingress 

Analyzer. It's the only test gear that allows you 

to quickly and accurately troubleshoot your 

system, regardless of the presence of ingress. 

When ingress corrupts reverse-path com-

munication, the headend unit (HP CaLan 3010H) 

senses the problem instantly, and transfers the 

display of the ingress problem to the field unit 

(HP CaLan 3010R). That means your technicians 

can begin troubleshooting immediately. 

And of course, the HP CaLan Sweep/Ingress Analyzer 

offers 

I(( Il.,, TN1111Dre27 T 
596r.-14:19E 

DigiSweep, the industry's fastest, non-

interfering, digital-services compatible 

forward and reverse 

sweep. In fact, 

reverse sweep 

measurements can 

be performed in real-

t ime — even with 

multiple users. 

So don't let ingress slow you 

down. To find out how HP CaLan's 

Sweep/Ingress Analyzer can help 

you identify, troubleshoot, and 

eliminate your ingress problems, call 

1-800-452-4844, Ext. 1749. Or visit us at: 

http://www.hp.corn/go/catv 

Now you can 

troubleshoot your 

system at all times. 

No matter how 

much ingress 

is present. 

HEWLETT 
PACKARD 

Reader Service Number 10 



to their signal on the network. All 
users on that shared coax have ac-
cess to all signals, leaving room for 
theft and malicious interference. 
Network encryption is believed to 
overcome signal theft, but adds 
greater cost to the network. Since 
the SDV architecture is a star and 
not a bus, one home never has ac-
cess to signals being received by 
another home. In other words, 
unauthorized signals are never 
there to steal with SDV. The con-
trol of the network is maintained 
in the network. This SDV feature 
avoids costly encryption electronics 
and software. 

Reliability can be looked at in 
terms of network performance. 
Shared coax distribution service 
drop and house wiring condition 
play a significant role in the perfor-
mance issues of HFC networks. 
Both adversely affect the band-
width and reflection environment 
and both are the primary contribu-
tors to noise ingress problems. Most 
of the problems occur because of 
poor-quality wiring, splitters and 
connectors. The noise is of sufficient 

magnitude to interfere with the 
subcarriers transporting digital sig-
nals. The net effect of this noise en-
vironment is that reverse channel 

"Published 
studies indicate 

that the costs can 
be similar for 

both 
approaches." 

signals may be routinely interrupt-
ed, leading to low service quality for 
data services applications, requiring 
the additional cost of frequency 
agile schemes to overcome this 
noise. 

Downlink High Quality and Low Prices 
with DH Satellite's Complete Line 

of Antenna's and Mounts. 

The DH 3.7m Spun Aluminum one piece antenna gives you 
high performance gain, easy assembly with outstanding 

stability and delivery to your installation site 

Since SDV architecture takes a 
fundamentally different approach to 
signal distribution than HFC archi-
tecture, many of the previously 
mentioned problems are eliminated 
or minimized. While noise is pre-
sent in the drop and house wiring 
in the SDV architecture, the use of 
point-to-point drops eliminates the 
noise funneling problem faced by 
shared-bus HFC systems. Frequen-
cy agile schemes are not required to 
overcome impulse noise. The result 
is a much simpler approach and re-
duced cost in the optical node and 
data modem electronics in the SDV 
approach. 

HFC systems will offer cable 
modems for the high-speed data 
services interface. The cable modem 
interfaces to the HFC system coax 
cable and provides a standard Eth-
ernet 10BaseT interface for a point-
to-point computer connection. The 
subscriber computer also requires 
an Ethernet 10BaseT interface. The 
actual data transfer rates are high-
ly dependent on bandwidth con-
tention with other users on the 
same shared coax bus. «e 

gi Force, Incorporated 
Fiber Optics arid Electronics 

CATVLinx 
1300 nm or 1550 um Capability 

CATV HFC Networks 

Campus Distribution Systems 

Broadband Local Area Networks 

Structured In-Building Premise 
Wiring Video Distribution 

* Low-Cost Broadband fiber Optic Receiver 

* Compact, Rugged Package (6"x3"x5") 

* 40-1000 MHz Bandwidth (>100 Channels) 

* Wide Operating Temp. Range (-20 to +70°C) 

Call for Technical Bulletin number 18147. 
A lower-cost companion 5-350 MHz link, the 
Model 2811 (call for TB146), is also available. 

VISIT FORCE, INC. AT SCTE BOOTH # 462/464 

825 Park Street (RO. Box 2045), Christiansburg, VA 24073 
(800) 732-5252 • (540) 382-0462 • FAX: (540) 381-0392 

E-MAIL: Force.Inc@bev.net 
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Why chance it? Fujitsu is synonymous 
with SONET solutions. 
Need a savvy resource for broadband 

help? Fujitsu has it all. Equipment. 

Management systems. And most impor-

tant — answers, guidance and support 

from the undisputed leader in SONET 

technology In fact, at this writing 

there are over 5,000 Fujitsu SONET 

monitoring and status 

messaging. Finally you'll 

be able to take advantage 

of features like software-

downloadable product 

enhancements and remote 

memory back-up for net-

work restoration. Plus, there's easy 

migration to future applications. 

k just has to work!" 
rings deployed in the U.S. alone. 

All of them flexible. Reliable. Easily 

upgradeable. And designed to handle 

whatever opportunities come along. 

OSI...0h So Important. 
From the operations center to the 

customer premises, Fujitsu's SONET 

equipment will be the first to offer 

fully compliant OSI 7-layer network 

management visibility, connectivity, 

future-proof with our 
FA(TIr platform. 
The allure of broadband is the breadth 

of upcoming service offerings — LAN 

interconnection, cell relay, video-on-

demand. But now, with our FACTR 

access/transport platform, you can 

future-proof your network and 

wring additional sales out of existing 

narrowband pipes. For instance, with 

the FACTR platform you can plug 

co 
FUeSU 

The FA(TR platform supports 
broadband and narrowband services 
from a single mechanical package. 

everything into 

your broadband 

backbone and 

offer SONET 

survivability all 

the way down to 

DSO-based 

services. With one fell swoop, you 

can position your network for future 

demands using a platform that starts 

paying-off sooner, rather than later. 

(all on Fujitsu Network 
(ommunications — ASAP. 
We can help you build a cost-

effective fiber network. One that 

works like it should. One that 

offers a graceful migration. One 

that will help keep you (and the 

boss) happy. The hardware and 

software are available. The expertise 

is available. All you have to do is call 

Fujitsu Network Communications 

at 1-800-777-FAST or e-mail us: 

fast@fujitsu-fnc.com 
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Figure 3: SDV fiber-to-the-curb broadband delivery platform 

Enterprise 
networks 

Internet 

Digital 
broadcast 

Telephony 

Analog 
video 

Central office 

ATM 
fabric 

(Optional) 

Host 
digital 

terminal 

lo teractive 
digital video 

Fiber-optic 
transmitter 

RF 
modulators 

Fiber 

SDV systems (see Figure 3) will 
offer a simplified network connec-
tion with the network interface card 
(NIC). The NIC is a simple digital 
interface between the SDV drop and 
the peripheral component interface 

Curbside node 
(Serves 8-50 homes) 

Fiber Optical 
network 

unit 

Fiber-optic 
receiver 

Coaxial cable 
transceiver 

Power 

Power and optical node 

Twisted-pair 

Twisted-
pair 

Power 

Coax 

Combiner 

RF 

service provider can easily adapt 
their specialized home terminals to 
accept an ATM input using current-
ly available chip sets. The availabili-
ty of the chip sets and the standard 
compliant interface will speed the 

"SDI/ FTTC has many advantages over 
HFC for network deployments where 
multiple services and moderate or 

better service take rates are expected." 

(PCI) bus, which is the industry 
standard computer backplane inter-
face. It supports an end-to-end asyn-
chronous transfer mode (ATM) net-
work and full SDV payload of 52 
Mbps downstream and 1.62 Mbps 
upstream drop. The interface is rel-
atively simple and does not require 
the additional network interface 
costs of HFC. SDV systems also will 
offer SDV modems with the Ether-
net 10BaseT interface, similar to 
the HFC cable modems but with the 
simpler SDV interface. 

Service independence is achieved 
in SDV systems by delivering a 
standardized—not proprietary— 
ATM packetized signal to the home. 
ATM is an open standard for trans-
porting any type of digital data. Any 

availability of services. The result 
will be that consumers will be able 
to purchase different types of ser-
vices more quickly. 

Benefits 
SDV FTTC has many advan-

tages over HFC for network deploy-
ments where multiple services and 
moderate or better service take 
rates are expected. SDV technology 
provides a single broadband deliv-
ery platform for bundling services 
and creating network revenue gen-
erating opportunities. The platform 
is cost effective for near-term and 
long-term deployment capability 
and provides service independence 
with an all-digital transport based 
upon industry standards such as 

Telephone 
service 

mum 

Set-top 

To 

Digital and 
analog 
services 

Coax sol tter 

NI( 

Ethernet SDV modem 

TV analog 
services 

(No set top) 

ATM and synchronous optical net-
work (SONET). 

Telcos have installed SDV exten-
sively in labs and field trials domes-
tically and internationally for sever-
al years. SDV networks are in com-
mercial deployment in Dover Town-
ship, NJ, and Richardson, TX, with 
revenue generating broadband video 
services operating on them. The next 
logical service extension is to offer 
data service. SDV offers the choice of 
industry-standard, high-speed net-
work interfaces: either the NIC for 
maximum bandwidth capability 
through the network or the Ethernet 
SDV modem for legacy computers 
without PCI bus capability. 

Upgrading networks to either 
the HFC or SDV broadband deliv-
ery platform typically requires ex-
tensive rehab of outside plant, 
providing the opportunity for tele-
phone and cable companies to 
evaluate and deploy either archi-
tecture. Telephone companies are 
choosing SDV because of its ro-
bustness for the long-term as a 
cost-effective broadband delivery 
platform for multiple services. 
Cable companies looking to differ-
entiate their service offerings 
should explore the benefits of de-
ploying SDV as a broadband deliv-
ery platform and the competitive 
advantages it offers for many de-
ployment opportunities. CT 
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IT'S QUALITY TIME. 

MORE THAN A TRAP, 
AN EAGLE IS A SATISFIED CUSTOMER WATCHING A CLEAR SIGNAL WITH NO DEGRADATION, 

AND NO INTERFERENCE FROM ADJACENT CHANNELS. 

EAGLE QUALITY ALSO SATISFIES ENGINEERS, INSTALLERS AND GENERAL MANAGERS. 

EAGLE TESTS EVERY PRODUCT DURING IN-PROCESS TUNING AND AGAIN AT FINAL 
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HYBRID FIBER/COAX 
By Raja Natarajan and Paul Vilmur 

Providing high-reliability 
telephony and data over HFC 
The following is adapted from a 
presentation given at the Society of 
Cable Television Engineers' 1996 
Conference on Emerging Technologies. 

ATV networks are de-
signed to provide broad-
cast video services in an 

  efficient manner. These 
networks are now being upgraded to 
provide two-way telecommunications 
services. Surrounding this upgrade 
are several questions about the capa-
bilities and limitations of the upgrad-
ed network. In this article we attempt 
to identify the strengths and weak-

Raja Natarajan and Paul Vilmur 
are staff engineers with Motorola 
Multimedia Group. 

nesses of an upgraded CATV network, 
how it could evolve to meet future 
needs, and how it compares to other 
access technologies (e.g., fiber-to-the-
curb—FTTC) that are currently being 
considered for deployment. 

The main source of confusion is 
the reliability of CATV networks. The 
CATV network has historically been 
designed and built for cost-effective 
distribution of broadcast video ser-
vices. The networks had as many as 
20 or 30 amplifiers in cascade and no 
sophisticated network management 
system. The decision to upgrade the 
CATV network, in the past, was based 
mostly on economic savings. Today, 
technology to provide telephony ser-
vices over the CATV network is avail-
able and is planned to be deployed by 

both CATV companies and telcos. To 
compete in the telephony market, 
CATV networks have to be upgraded 
to meet the quality and reliability 
customers have come to expect from 
telephony services. 

The complex nature of today's 
communications networks with ever-
increasing dependence on protocols 
and network management software 
requires vendors not only to produce 
near zero-defect hardware but also ex-
ceptional software quality. 

The telco-provided "lifeline" tele-
phone service has well defined re-
quirements and reliability criteria. As 
more telecommunications companies 
are starting to deploy a CATV-like 
hybrid fiber/coax (HFC) architecture 
for providing both video and telepho-

Figure 1: HFC reference model 

To and from PSTN 
or LDS TR-303 

or TB-08 interface 

4m> 

Switch 
demur( 
point 

Headend/ RT/C0 

To electric 
utility 

To electric 
utility 

Fiber coax node 
Launch amp 

Optical 
transmitter 

UPS 

Battery 

Branch #1 of four 
(similar to branch #2) 

" e. 
Branch #3 of four 

(similar to branch #2) Branch #4 of four 
(similar to branch #2) 

Proposal for telephony over HFC reference model. 
Node size = 500 homes 

Network interface device (NID) I 
at the home 

Line extender 
with splitter 

Express amplifier 

Branch #2 of four 

Network 
demarc 
point 

Coaxial 
drop cable 

• The maximum number of active amplifiers is no more than four on any leg 
of coax. This includes the launch amplfier in the node. 

• Powering of the subcriber interface units is done centrally from the node. 

• The HFC telephony interface is similar to an ROT/HOT in the PSTN. 

—0-0-D— = Taps 
• UPS = Uninteruptable power supply with battery backup. 
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Elements of the HFC reference model 

Element 

HDT 
Headend UPS 

Headend laser 
Headend optical receiver 
Optical fiber 
Optical node 

Optical node UPS 
Coax cable 
Express amplifier 
Line extender 
Directional coupler 
Taps 
Drop cable 
NID 

Quantity 
1 
1 

Median 
AFR (%) MUR (hours) 

2.1 2 
0.2 2 

2.32 2 
1 0.71 2 

6 miles 2.64 6 

1 2.1 4 

1 0.2 4 
1 mile 0.44 6 
1 0.63 4 

2 0.48 4 
1 0.13 4 

8 2.1 4 
100 feet 1 4 

1 3.3 4 

ny services, there is a need to under-
stand the underlying reliability and 
service capability of the HFC 
networks. 

Reference architectures 
Figure 1 (page 82) consists of an 

active and an optional protect path 

(not shown) to the optical node. From 
the optical node, the coaxial distribu-
tion cable is launched in four direc-
tions with each coax serving approxi-
mately 125 subscribers. This architec-
ture allows the network to be upgrad-
ed gracefully to meet increasing need 
for bandwidth by the addition of elec-

Catalog 
Number SI-11 

(actual size) 

FASTEN ALL 59 & 6 SERIES 
SINGLE COAX CABLE TO WOOD OR IN 
MASONRY WITH PRE-DRILLED HOLE 

ScrewIn'CLip 
• One clip holds either 59 or 6 series cable firmly without 

limiting transmission signal bandwidth 

• Patent pending "No Torque" design holds, adjusts and 
releases the screw which allows fastening without 
pinching or kinking the cable 

• Clip body is UV stabilized Lexan° and has a temperature 
range of -45° to 310°F which means no clip breakage 

• Smooth, rounded edges of clip body will not cut or 
abrade cable shielding as metal clips can, eliminating a 
cause of signal leakage 

• Specially hardened, plated and treated screw with-
stands 500 hours of corrosive salt spray testing per 
ASTM B 117 

irffUnx. 
Communications Products 

201 SCOTT STREET / ELK GROVE VILLAGE, IL 60007 
800-336-5469 / 847-952-8844 / FAX: 847-952-1633 
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tronics at the headend and at the fiber 
coax node. There are no more than 
four bidirectional amplifiers in cascade 
on the coaxial cable distribution to 
maintain high reliability for telephony 
services. This is possible by limiting 
the area served by the fiber coax node 
to approximately 500 homes. 

Reliability 
Common concerns about HFC 

networks include reliability, powering, 
noise ingress, upgradability and 
services. 

The CATV network is designed to 
provide broadcast video services in a 
cost-effective manner. The reliability of 
the CATV network is therefore engi-
neered to meet the requirements of 
the broadcast video service. To provide 
telephony services, the CATV network 
has to be upgraded with fewer and 
better amplifiers, more fiber, backup to 
commercial power, network monitor-
ing/operational support systems, and 
follow consistent methods and proce-
dures on installation and maintenance. 

The availability of an HFC archi-
tecture (using Figure 1 on page 82) is 
a function of the failure rate of the ele-
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Tools Mal 
Haug Tough 
The company you've 
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safety tools for four 
decades now offers a 
full line of aerial cable 
placement tools for 
fiber optic and coaxial 
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Stringing blocks, cor-
ner blocks, and set-up 
and crossover brack-
ets are all designed to 
maximize set-up and 
installation time. 
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Figure 2: MUR distribution of fiber cable repairs 
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ments of the reference model as well 
as the mean time to repair (MTTR) for 
each element. This relationship is indi-
cated in the following equation: 

Outage (minutes/year) = 
0.6 AFR (%) M'ITR (hours) 

In this equation, the element fail-
ure rate is given as an annual failure 
rate (AFR) in percent. 

Referring again to the HFC ref-
erence model, the elements of the 
model along with their annual fail-
ure rates and median mean time to 

repair are given in the accompany-
ing table. 

The annual failure rate for each 
element is based on the latest data 
available.1 The only assumption of net-
work redundancy made is that the 
power supplies in the headend and at 
the fiber node are backed up. 

Since all the elements of the HFC 
model are in series, the total outage 
time will be the sum of the individual 
element outage times given in the pre-
vious equation. The median MTTR is 
two hours for elements in the head-
end, four hours for elements out in the 
network and six hours for fiber/cable 
repairs. The MTTR will have some dis-
tribution around the median. For this 
example a lognormal distribution is 
assumed with a spread factor of 2; 
that is the 1% and 99% points of the 
cumulative density function are as-
sumed to be at the median value di-
vided by 2 and the median value times 
2, respectively. An example of the 
MTrR density function used for cable 
cuts is shown in Figure 2. 

Using similar distribution func-
tions for headend and field MTrIts 
and the AFRs from the table, 10,000 
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Figure 3: Outage distribution for the HFC reference model 
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Mean outage = 48.7 minutes/year 
Standard deviation = 4.9 minutes 

10,000 trials 
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Outage time (minutes/year) 

trials were run using the above equa-
tion to get an outage distribution for 
the reference HFC model. The results 
are shown in Figure 3. 

The mean outage is 48.7 min-
utes/year with a standard deviation of 
4.9 minutes. A cumulative density plot 
of this outage distribution shows that 
for the particular M'rTR distributions 
used in the example, 90% of the time 
the outage will be less than 53 min-
utes per year and that 99% of the time 
the outage will be less than 60 min-
utes per year. (See Figure 4.) 

As more HFC networks are de-
ployed with comprehensive network 
management systems and with the 
ability to test the network from the 

PSTN switch interface to the NID at 
the home, the median MTTRs will be 
reduced with a resultant reduction in 
overall outage time. For example, if 
the median MTTRs can be reduced by 
as little as 20% by network monitoring 
and testing, the resulting outage dis-
tribution shown below indicates that 
outage time will be less than 44 min-
utes 99% of the time. 

Powering issues 
Powering is an issue for the fol-

lowing reasons: 
• Commercial power without 

backup batteries is not reliable 
enough to support telephony ser-
vices. 

Figure 4: Cumulative density of HFC model outage time 
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• Capacity of batteries vary wide-
ly with temperature and age of the 
battery 
• Monitoring, maintaining and 

disposal of batteries is a problem 
with distributed power supplies 
with backup batteries. 
• The existing CATV drop cable in 

some places may not be suitable for 
carrying power. 

Some of the powering issues are 
common to both FTTC and HFC. 
Since the FTTC architecture does not 
have a metallic media from a central 
location, an overlay powering network 
is required to network power the curb-
side optical network units (ONU) serv-
ing between four and 24 homes. In an 
HFC network with centralized power-
ing, it is sufficient to provide 
battery/generator backup at the 
fiber/coax node location serving ap-
proximately 500 homes. Centralized 
powering capability on the same coaxi-
al cable that carries the telecommuni-
cations services is a feature of the 
HFC architecture that solves most of 
the powering issues and increases the 
reliability of all the services. In addi-
tion, centralized powering along with 
a backup generator allows a lower ca-
pacity backup battery. 

Noise ingress 
The HFC architecture, as it exists 

today and will exist at least in the 
near future, uses the 5 MHz to 30/40 
MHz band as the return communica-
tion band from the subscriber to the 
headend. This band is subject to 
ingress interference into the cable dis-
tribution plant from sources like short 
wave broadcasts, amateur radio, CB 
radio, paging transmitters and mar-
itime radio as well as impulse noise 
interference from sources like home 
appliances, motors, lightning and au-
tomobile ignitions. 

Most FTTC systems that use the 
same coaxial cable drop for analog 
and digital video/data services, make 
use of the sub-split spectrum (5 to 35 
MHz) for the digital video and data to 
and from the subscriber. Therefore, 
these systems suffer from similar 
noise ingress issues as HFC. In addi-
tion, such FTC systems require a 
noise-free sub-splitband in the inside 
house wiring. 

There are a number of steps that 
can be taken either to reduce the lev-
els of ingress in the return plant by 
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the service provider, or mitigate the 
effects of ingress on the service of-
fered by the equipment provider. 
These include: 

1) Incorporate a comprehensive 
return plant maintenance program. 
This could include: tightening all 
loose connectors; replacing corroded 
connectors; sealing the distribution 
plant from water migration; examin-
ing the distribution plant for cracked 
cable sheath and RF leakage; and 

checking for proper bonding and 
grounding. 

2) Segregate the return plant 
bandwidth and block the portion allo-
cated to telephony services from 
ingress from the home. 

3) Provide frequency agility so 
that the return signal can avoid in-
terfering carriers. 

4) Use a robust modulation 
scheme or include forward error cor-
rection as part of a conventional mod-
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ulation method for high-speed data 
applications. 

Upgradability 
Upgradability is a major strength 

of HFC networks. The fiber node size 
can initially serve a large number of 
homes passed and based on market 
needs, the node can be split to a 
smaller size, thereby increasing the 
bandwidth available to each sub-
scriber. This reduces the up-front in-
vestment, especially when the de-
mand for new services is not clear. 
With FTTC, the ONU size has to be 
decided up front and is difficult and 
expensive to change at a later time. 

In an FTTC system, there is typi-
cally a modem at either end of the 
drop cable. Though a high-bandwidth 
signal is brought to the ONUs, the 
modem limits the amount of band-
width that can be delivered to the 
subscriber (e.g., 50 Mbps downstream 
and 1 Mbps upstream). The electronics 
in every ONU have to be changed to 
upgrade to a higher bandwidth. Be-
cause the entire spectrum is broad-
cast in an HFC network, it is possible 
to provide bandwidth-on-demand. 

Services 
The HFC network can support all 

of the switched as well as ATM/pack-
et-based services envisioned for now 
and in the future, including high-
speed Internet access, video-on-de-
mand, work-at-home, interactive ser-
vices, games, transactional services, 
video telephony, tele-education, and 
analog CATV services. 

The HFC network can provide 
all of these services over a single 
integrated infrastructure. The 
FTTC network requires multiple 
networks to support the same. This 
results in increased cost not only to 
build the network but also in ongo-
ing maintenance. 

The HFC network meets the 
needs of the market today and grows 
gracefully to handle the needs of the 
future. A properly designed HFC net-
work can exceed the reliability objec-
tives of today's telephony services. CT 

Reference 
Merk, Chuck, and Srode, Walt, "Re-
liability of CATV Broadband Distri-
bution Networks for Telephony Ap-
plications, 'Is It Good Enough?,' 
1995 NCTA Technical Papers, pages 
93-107. 
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INTER VIEW 

By AFlexZakt" (h C)8tA with the C i s John Wong 
John Wong is chief of the engineering and technical services division of 

the Federal Communications Commission's Cable Services Bureau, and 

the primary cable technical consultant to the rest of the Commission. The 

FCC has been his sole employer; he started at the Commission in 1977, 

after graduating with a BSEE from the State University of New York at 

Stonybrook. Wong also has completed graduate course work in telecommu-

nications policy at George Washington University in the nation's capital. 

"Communications Technology" Senior Editor Alex Zavistovich 

,- recently sat down with John Wong to discuss the implications of 

Communications Technology: Let's 
talk about the implications of the 
Telecommunications Act of 1996. Has 
the FCC discussed the formation of 
any new departments to regulate tele-
phony or PC data flow, or any new 
services cable operators may get into? 
John Wong: That question is slightly 
ahead of time. There are some plans 
on how to handle some of the more 
immediate issues, but it's a bit pre-

emerging technology and increased competition in the cable industry. 

The views expressed are Wong's and do not necessarily represent or 

reflect those of the FCC. 

mature to provide details. Depending 
on how everything shakes out of the 
80 or so rulemakings that are part of 
the act, that will determine what the 
future organization may be. I don't 
know how far away that new organi-
zation may be. 

CT: It looks like some MSOs may be 
planning to "overbuild the Internet" 
to allow access to more than the 

Internet and whatever other on-line 
services currently exist. Is that busi-
ness currently regulated by the FCC? 

Wong: It's at best tangentially reg-
ulated by the Commission, but the 
Commission also is looking at how 
the different businesses are becoming 
intertwined with each other and 
what new ventures are going to be 
developed. We will encourage as 
much competition as we can for all 
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the industries, and for new players 
in some business' traditional areas of 
dominance. That will be increasing, 
especially in light of the new act. 

CT: So the FCC does feel a need to 
get involved in the regulation of 
these services? To what degree do 
you feel you might be involved? 
Wong: The FCC doesn't necessarily 
feel a need to be involved in the 
regulation; still, we're going to keep 
a close eye on it. 

CT: Are LANs and WANs now regu-
lated by the Commission? 
Wong: In terms of interference from 
the equipment, yes. In terms of the 
overall network structure, no. 

CT: Most of the older franchises 
don't mention fees on data transmit-
ted from customers' homes. Do you 
foresee any case in which cable oper-
ators may have to pay extra fran-
chise fees for the extra services? 
Wong: Franchise fees are strictly 
between the local municipalities 
and the cable operator. In terms of 
franchising issues, that's outside 
the scope of what we do here. 

CT: Some customers may want to 
subscribe only to high-speed data 
services, not necessarily to cable 
video services. Is PC interconnection 
with cable lines likely to be another 
area of regulation? 
Wong: In the best of all worlds, that 
issue should be kept between the 
subscribers and the operator. Less 
government intervention is best, in 
any case. 

CT: What are the current actions 
your division is working on? 
Wong: Most of the work that I do 
here is pretty much old news in 
terms of signal leakage and techni-
cal performance standards. We are 
trying to stay on top of what's being 
done in the industry in terms of 
equipment compatibility. We also 
keep on top of other issues, includ-
ing home wiring and overbuilding 
by telephone companies. Currently, 
there are more legal and political 
issues involved than technical 
issues, because the technology is 
already out there. 

CT: You mentioned equipment com-
patibility. Many cable vendors have 
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begun working together to establish 
interoperability standards, especially 
for data delivery over cable. How 
does what these groups are doing 
relate to what the FCC may require? 
Wong: I think the best way to go for 
the industry is for a de facto standard 
to be established by these groups, 
rather than having the FCC become 
directly involved. The industry knows 
best what its needs are and what 
equipment it needs to buy to meet 

TOLlit 
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those needs. It can be difficult for the 
FCC to tell the industry "this is best 
for you." Rules and regulations in 
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fast-changing technological times, are 
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adopt may be three years behind by 
the time we adopt it. So it's best to 
have the industry establish stan-
dards where it sees a need, then come 
to us for endorsement or, in the worst 
case, make it a requirement. 
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CT: Are there any specifications that 
the FCC considers necessary for 
data transmission? 
Wong: We have not issued a notice 
of proposed rulemaking on digital 
standards because the technology is 
changing so fast. Where would we 
begin? There are many different 
layers involved. Should we look at 
digital standards only at the output 
of whatever magical black box it's 
coming through? Should we deal 
with the transport layer? 
I think the main thing the 

Commission may want to do is look 
at the output, then treat the whole 
network and all the equipment as a 
black box, and not regulate the 
input. I think we should let the 

"The industry 

knows best what 

its needs are and 

what equipment it 

needs to buy to 

meet those 

needs." 

industries loose and let them devel-
op their competitive devices, so long 
as we all understand they must fit 
into a particular framework. 
Anything beyond that may slow 
down the industry in terms of com-
petition, development and design. 

CT: But in the meantime, will there 
be any involvement at all on the 
part of the FCC—any technical spec-
ifications to mitigate the effects of 
ingress on the system? 
Wong: Ingress is something the 
industry can correct for itself. 
The reason is, when you have 
ingress or noise going into the 
system, it can create havoc with 
whatever it is you're doing, or it 
may cost you more to filter out 
the noise; it's obvious you need to 
do something about it. At the 
Commission, we're concerned 
more with egress, or interference 
with other services that may be 
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caused by the users of the equip-
ment or the network. 

Cable operators run the gamut 
of spectrum from 5 through as high 
as 750 or 1,000 MHz; there's just so 
much over-the-air usage in that 
area. There is a problem in terms of 
signal leakage from the plant that 
affects these over-the-air services. 
Ingress, especially when dealing 
with data delivery, may be corrected 
by the industry 

On the other hand, I can say for 
sure that the Commission's cable 
signal leakage rules—which are for 
egress limits—have helped the 
industry tighten up their plants. By 
setting up those rules, we tightened 
up the system, and allowed cable 
operators to go digital more easily. 

CT: We're talking about the cumula-
t ue leakage index (CLI) rules? 
Wong: That's one set of rules, yes. 

CT: How are systems doing filing 
Form 320 for CLI? 
Wong: So far, they're still doing 
pretty well, but I can see we've 
reached a plateau in terms of the 
data we're receiving. Like anything 
else, the Form 320 requirement was 
implemented some time ago, in 
1990. It's been five years; the issue 
is no longer in the spotlight. The 
attitude of responsibility for signal 
leakage is coming down. As that 
goes down, the importance attached 
to those requirements also decreas-
es. My guess is that the level of 
responses is not going to improve in 
the next couple of years. 

CT: Is there any specific technology 
for the cable industry that's fascinat-
ing you these days? 
Wong: I'm an old cable hand, so my 
heart is really with cable. I see the 
cable industry with this huge con-
duit, which makes things a lot easi-
er in delivering whatever you may 
want. It all comes down to how you 
use it. When operators are laying 
fiber, they're putting in large bun-
dles, so there's a lot of dark fiber. 
It's just a matter of time before 
cable operators are able to switch 
back and forth, and create even 
larger conduits. 

Cable operators also have the 
luxury of bandwidth; that means 
the laws of physics are going to be 
on your side, and you may not have 

to worry about squeezing or com-
pressing signals to make applica-
tions work. With cable, I mean, 10 
megabits per second for data—what 
is that to a 750 MHz system? Yes, 
there are return path problems, 
ingress problems, equipment prob-
lems. You do have to ask what that's 
all going to cost. On the other hand, 
the black box that may answer that 
question may be just over the hori-
zon. I'm fascinated by how the cable 

industry can use this great infra-
structure to do whatever it pleases. 

CT: So, who do you think is going to 
come out on top in the long run, the 
telcos or the cable industry? 
Wong: (laughs) 

CT: Well, I had to ask. 
Wong: In the coming years, I don't 
think the two are going to be that dif-
ferent. Let's just leave it at that. CT 
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SYSTEM PERFORMANCE 
By Ernest Tsui and Michael Meschke 

Digital testing: 
Keeping signals robust 
S 

orne of the key differ-
ences in the testing and 
diagnosis of digital vs. 
analog signals were dis-

cussed in our previous article (Com-
munications Technology, May 1996, 
page 82). This time we're focusing 
on keeping digital signals sufficient-
ly robust to provide clear pictures 
without appreciable danger of 
rolling over the "falls" into the 
freeze-frame area. 

The analog/digital difference occurs 
fundamentally because unlike the rel-
atively simplistic analog processing 
circuits for NTSC, digital signal cir-
cuits are adaptive and performance-
dependent based on the particular de-
sign. Nevertheless, specifications for 
set-top performance need to be devel-
oped and used to determine what im-
pairments can be tolerated. Digital 
signals must be just as reliable (and 
probably more so) as analog mrsc 

//Two-way interactive 
transmissions ... will make bit error 

rate measurement an important 
performance parameter." 

Analog TV signals allow the techni-
cian to diagnose problems via the TV 
picture. The technician then goes 
about repairing the system such that 
the impairment(s)—e.g., composite 
triple beat (CTB), carrier-to-noise 
(C/N), etc.—meet Federal Communica-
tions Commission and cable operator 
standards, then checks to ensure the 
picture is satisfactory 
On the other hand, there are no 

FCC regulations or cable operator 
standards for digital signals at this 
time. Early digital installation and 
maintenance need to be as robust as 
possible since digital performance 
will be highly dependent on the type 
and design of the tuners, filters, de-
modulator, equalizer, error correction, 
deinterleaver, etc., in the set-top sub-
system. Secondly, further testing 
needs to be done to quantify perfor-
mance standards. 

Ernest Tsui is division manager and 
Mike Meschke is senior staff engi-
neer at the Commercial Telecommu-
nications Division of Applied Signal 
Technology. 

signals because they will carry pay-
per-view (PPV) revenue (upstream), 
cable modem data and telephony in 
the future. 

To ensure that digital signals oper-
ate satisfactorily, they must have a 
built-in margin to allow for impair-
ments that will drift (or vary) with 
time or with changing environment 
(temperature, humidity, hair dryer 

Figure 1: Generic bit error rote setup 

Transmitted bits 
101011 tCompare 

110101 
Received bits 

BER tester 

turning on/oft etc.). This margin is the 
performance parameter that will keep 
the signal from going "over the falls" 
into a severely degraded digital pic-
ture or freeze-frame mode. 

Margin measurements 
In order to understand margin, the 

bit error rate (BER) measurement 
needs to be introduced. The BER mea-
surement is commonly used in tele-
phony, microwave and satellite com-
munication systems that utilize digital 
modems (modulators/demodulators) to 
transmit data, voice and video. Today, 
one-way digital transmissions travel 
over cable for the transmission of 
DMX and/or Sega channels. Two-way 
interactive transmissions over cable 
modems, interactive TV and telephony 
signals will make BER measurement 
an important performance parameter. 
New digital set-top boxes and cable 
modems will most likely have a built-
in BER measurement system that also 
can be monitored. 

BER 
Let's explain the BER measure-

ment. Figure 1 shows a generic BER 
test setup. First, the test communica-
tions link must be chosen. One exam-
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pie would be a link starting at the 
headend and ending at the sub-
scriber's set-top box. At the headend, a 
known sequence of bits is generated in 
the BER tester and is then modulated 
to be inserted into a 6 MHz channel 
slot. At the subscriber premises the 
output of a demodulator and FEC de-
coding is taken (through appropriate 
test equipment or, if available, through 
test points in the set-top box) and 
input into the BER test receiver. This 

data is compared with the known se-
quence of bits transmitted through the 
BER test transmitter at the headend. 
(See Figure 1, page 100) Any bits in 
error are noted, as well as the ratio of 
the number of bits in error over the 
total number of bits transmitted over 
a sufficiently long measurement time 
to achieve the required BER accuracy. 

The BER averaging time is a very 
important parameter because the 
lower the actual BER, the longer it 
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will take to get an accurate reading. 
This is because at lower BERS, there 
are fewer bit errors and it takes a 
certain amount of time to get a good 
statistical sample of the errors. For 
example, it is well known that in a 
coin toss, the probability of getting 
heads or tails is 50%. If you flip the 
coin only four times there is a high 
likelihood that you may not get the 
desired two heads and two tails—in 
fact, the probability is only one in 
four! However, if you flip the coin 
1,000 times, there's a much better 
probability that you would get an ac-
curate 50% heads/tails count. 

The same concept holds for bit er-
rors. If the desired BER is 1 error in 
10 million bits on the average, then it 
would not make sense to make the 
measurement over 1 million bits, be-
cause the error may not even turn up, 
or there is a chance that, for example, 
a 6-7 error burst may occur as well. A 
good rule of thumb for random (non-
bursty) errors is that the error rate 
measurement confidence level is good 
to the inverse of the square root of the 
number of errors in percent. For ex-
ample, if nine errors are measured 
over an interval of time, then the BER 
measurement is accurate to approxi-
mately 1/NIU% = 33%. If 100 errors can 
be measured, the measurement is ac-
curate to 10%. This 10% variation in 
BER will generally translate into a 
C/N or margin error of less than 1 dB, 
which is sufficiently accurate for most 
purposes. 

To illustrate the time interval re-
quirement, let's say that you want to 
measure the error rate to 10% accu-
racy and the actual error rate is one 
error per 10 million bits transmit-
ted. To get the required 100 errors, 
an average of 100 errors x 10 mil-
lion, or 1 billion bits, need to be 
transmitted! Assuming that approxi-
mately 30 Mbps (Megabits per sec-
ond) are transmitted, it would take 
approximately 33 seconds to accu-
mulate the 100 errors. Table 1 (page 
104) provides the required averag-
ing times as a function of BER and 
data rate for a 30% BER accuracy. 

Other methods of estimating the 
BER from the forward error correction 
and decoding circuits also are avail-
able, which is extremely useful for in-
service testing. This procedure is com-
plex enough to warrant its own arti-
cle, but for now it suffices to say that 
BER testing for cable will have to be 
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Align 
Return Path 
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BAS-1 HEADEND UNIT 

Proper alignment 
is crucial to return 
band performance. 
Avantron's precise dual CW carriers 
overcome a major problem with 
sweeping return because they assure 

accurate amplitude 
adjustments even 
when severe 
impulse noise 
and ingress 
are present. 

RA S-1 FIELD UNIT 

Easy-to-use, 
no programming 

One-man operation 

100% Non-interfering 

Priced just right and in stock, 
call for more info... 

800-297-9726 

Alreit 
Avantron Technologies Inc. 
Visit our Internet Web Site 
http://www.avantron.com 

Come see us at SCTE Cable Tee Expo. 
Booth # 409 

Tel.: (514) 725-6652 Fax: (514) 725-5637 

Table 1: Required BER averaging times 

Data Rote BER 

1 x 10 -4 
1 x 106 
1 x 108 

300 kbps 
(upstream example) 

330 ms 
33 s 

33,000 s 

3 Mbps 
(digital music example) 

33 ms 
3.3 s 

3,300 s 

30 Mbps 
(cable modem example) 

0.3 ms 
0.3 s 
330 s 

(30% BER accuracy assumed; significant reduction in averaging lime required over 10% and still <1 dB accuracy) 

as ubiquitous as it is for telephony, 
microwave and satellite to maintain 
system performance for the MSO's 
digital modems. 

Figure 2: Margin calculation 

More 
errors 
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Negative margin —on: 
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C/N 

The margin 
The margin is defined as the re-

quired C/N—or signal-to-noise ratio 
(S/N)—required to get from the actual 
BER to the required BER. Figure 2 il-
lustrates the concept of margin using 

BER measurements. Positive margin 
is defined as the amount the C/N 
needs to degrade (usually in dB) be-
fore the minimum acceptable BER is 

reached. Negative margin 
is defined as the increased 
amount of C/N required to 
decrease the BER to an ac-
ceptable minimum rate. 
(See Figure 2.) 

C/N is used here be-
cause it is familiar to the 
cable technician and engi-
neer in relation to the ana-
log signal C/N. For digital 
signals, the equivalent to 
this is the average signal-
power-to-noise-power ratio 
(measured in the signal's 
symbol rate bandwidth). 
Since QAM (quadrature 
amplitude modulation) sig-

nals are normally Nyquist transmit-
filtered and matched-filtered at the re-
ceiver, the noise bandwidth equals the 
symbol or baud rate exactly (e.g., for a 
5 Mbaud signal, the Nyquist filtered 
noise bandwidth is exactly 5 Mbaud 
as well). —› 

Less i 
noise 

Figure 3: Example of margin dependent on type of impairment 

BER 

Minimum BER 

Measured BER 

Margin A 

Impairment A 

Impairment B 

Atic 
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Remember the appeal of your favorite 
building blocks? Anything you could 
imagine, you could create. Today 
MEGAFLEX allows you to create 
any architecture from fiber deep 
HFC (hybrid fiber-coax) to passive 
coaxial networks with one optical 
RF platform. Technically sophisticated, 
yet cost-effective, MEGAFLEX gives 
you the features you've been waiting 
for in one simple, flexible design. 

• Separate optical & RF platforms 
allow future upgrades 

• 4 high level outputs 

• 1.5 GHz housing platform— 
screwless seizure 

• Bridger switching 

• 15 amperes pass through current 

• 40-90Vac voltage power supply 

Architecture for the next generation.-

OUT BROADBAND 

• Easy access to all plug-ins through 
the module cover 

• Status monitoring 

• Attenuators on each return path and 
forward path 

Imagine creating the architecture 
for the next generation, then call 
us at 1-800-336-3526 for the 
building blocks. 

Augat Communication Products Inc., 23315 66th Avenue South, Kent, Washington 98032, Phone: 206-854-9802 or 800-336-3526, Fax: 206-813-1001 
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It is known that BER curves will 
differ depending on the impairments 
imposed on the signal as well as how 
the demodulator reacts to them. In 
fact, the BER measurement alone will 
only be marginally useful in cases 
where the impairments are not diag-
nosed, since there is not an accurate 
correlation between C/N required to 
get the BER from where it is to where 
it ought to be if the impairment is not 
known. Clearly, nor is there a general 
way to diagnose the impairment from 
just observing the error rate. To illus-
trate this, Figure 3 on page 104 shows 
BER vs. C/N curves for two different 
impairments (a mild impairment, A, 
and a severe impairment, B). As is il-
lustrated, the margin for impairment 
A is much smaller than the positive 
margin for impairment B, although 
they both measure the same BER. A 
more realistic case is when there is 
negative margin or when the mea-
sured BER exceeds the minimum re-
quired BER. In this case, the addition-
al C/N required to "mitigate" the ef-
fects of impairment B can be substan-
tially more than for impairment A. 

Thus, the nature of the impair-
ment(s) must be diagnosed before the 
available margin can be accurately es-
timated. In any case, the BER should 
always be measured. If it is higher or 
lower than required, this should be 
noted before further diagnosis. 

Negative margin 
I f there is a negative margin, the 

impairments should be diagnosed to 
correct the BER deficiency However, 
the diagnosis problem is compounded 
(as discussed in detail in our article in 
the May issue of CT) by the fact that 
the digital TV picture is nearly useless 
in giving information on the nature 
(or level) of the impairment. The diag-
noses for digital signals will have to 
be made on the signal itself. Based on 
these estimates, the margin can in 
turn be calculated. 

Positive margin 
One method of estimating the 

amount of positive margin is simply to 
add noise to the signal until the BER 
is degraded to the minimum accept-
able level. The amount of noise added 
in dB is then the margin. This method 
is not acceptable when there is nega-
tive margin, as clearly can be the case 
when a technician is servicing a trou-
ble call. The reason is that one cannot 

easily take noise away from the signal 
to achieve the required lower BER. If 
we could do this, we would all have 
perfect TV pictures all the time! 

Clearly, when there is negative 
margin, the technician will have to di-
agnose the problem first and then es-
timate the margin after the problem 
is corrected. 

Again, the BER/margin measure-
ment can be made at any point in the 
system although, in general, it will de-
crease from the headend outward into 
the system. In the following, we dis-
cuss system design and measure-
ments that are made at various points 
in the cable system to ensure reliable 
digital signal transmission. 

Digital power requirements 
How much power should be allocat-

ed to digital? If the system requires 
additional channels and there are few 
vacant channels available, digital sig-
nals can be added at the rate of 10 to 
15 or more digital TV channels for 
each analog 6 MHz channel allotted. 
The digital signals do not have to be - 
10 dB down in this case, since there 
are only a few signals and they will 
not significantly affect CTB, CSO, etc., 
through the system amplifiers. In fact, 
in our experience, the digital signals 
should be given as much power as 
possible (at least equal to the analog 
signals) to ensure that they are ro-
bust. This is because the vacant chan-
nels are usually vacant because they 
are either in a roll-off region or are in 
a band that has significant "over the 
air" interference. Thus, the digital sig-
nals need more power to overcome the 
resulting loss of carrier-to-interference 
ratio (CM. 

For a rebuilt system with 750 
MHz capability, with analog from 
50-450 MHz and digital from 
550-750 MHz, the digital signals 
should be transmitted with reduced 
power (6-10 dB below analog) to avoid 
significant intermodulation effects on 
the analog (and digital signals) carri-
ers through the system amplifiers as 
reported by Hamilton and 
Stonebeck.1 Waltrich also suggests 
the use of a noninterfering sweep.2 

Checking headend 
signal integrity 

If the headend digital signal has 
distortions, they will result in a reduc-
tion of margin to all subscribers. It is 
therefore extremely important to 
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B +K PRECISION RF PRODUCTS GROUP 
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Spectrum 
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With The Features 

And Prices 
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When choosing a new spectrum analyzer, it's easy to end up buying features you'll never 
use. That's why B+K Precision is proud to offer the 2600 Series Spectrum Analyzers. We 
give you the features and performance you really need at less than a third 
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2625 1,050 20 & 400 113* dB 
2630 1,050 20 & 400 113* dB 

+20 dBm <150 
+20 dBm <150 YES 
+20 dBm <150 YES 
+20 dBm <150 YES YES 

81,795 
82,195 
82,595 
83,395 

*with attenuation (-100 dBm to +13 dBm) 

Compare the 2600 Series to the competition and you'll see why they are the 
best value in Spectrum Analyzers available. 
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RF PRODUCTS GROUP 

Domestic and International Sales: 
6470 W. Cortland St., Chicago, IL 60635 
Tel: 312-889-1448 - Fax: 312-794-9740 
Canadian Sales: DCS Electronics, Ltd. 
Tel: 905-683-4500 • Fax: 905-683-8074 
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Table 2: Examples of interference sources 

Internal 
Electric blenders 
Hair dryers 
town mowers 
Electrical motors 
Microwave ovens, etc. 

External 
Citizens band radio 
Horn radio 
Shortwave rodio 
Paging 
Land mobile 
Auto ignition noise 

maintain signal integrity in the head-
end. Periodic measurements should be 
made to ensure proper transmitter 
frequency output, transmit (Nyquist) 
filter frequency response, "constella-
tion alignment" (i.e., I/Q quadrature 
distortions), baud/symbol rate accura-
cy, cluster variance (i.e., "tightness" of 
constellation points), etc. 

Observations of C/N and C/I also 
may be performed at the headend to 
estimate the C/(N+I). Aging headend 
installations may experience increased 
ingress and/or noise and digital sig-
nals because their noise-like appear-
ance tends to hide these degradations. 
However, by observing "beneath" the 
digital channels, and reducing the 

noise and ingress that may lie 
beneath them, the system 
margin can be further im-
proved. 

Finally, measurements 
should include BER at the 
headend as a calculation of 
the best possible system mar-
gin from which a reference for 
the reduced margins at other 
points in the system can be es-
tablished. 

Trunk/distribution testing 
For signal levels, check again for 

spurious signals or ingress affecting 
the digital signals from the amplifiera 
Check across all digital signals due to 
frequency variation of spurious and 
ingress. 

Digital CTB/CSO is noise-like, 
whereas analog CTB/CSO is a sum-
mation of video and audio carrier sig-
nals of different phases. Both types of 
distortions should be measured, since 
this information will aid in fault isola-
tion. For example, in a system with 
separate fiber links for the digital and 
analog signals, an excessive digital 
CTB/CSO with a good analog 

CTB/CSO may indicate a potential 
laser amp problem on the digital side, 
whereas if distortion on both types is 
excessive a trunk/distribution amp 
problem is probably at fault. 

Perform BER/margin testing to as-
sess available margin before the drop 
or premises. 

Drop/premises testing 
The two key measurements to en-

sure adequate digital signal quality 
are bit error rate/margin and signal 
level diagnostics. The BER should be 
measured accurately (refer to the sec-
tion on BER) and the impairments in-
ferred from the signal distortions mea-
surements (as opposed to the TV pic-
ture for analog). From these two mea-
surements—BER and impairments— 
the margin can be estimated. To en-
sure digital signal quality, an ade-
quate margin must be maintained to 
cope with the potential future time-
and environment-variation of the im-
pairments. 

Upstream testing 
The integrity of home and drop 

wiring must be maintained to avoid 

HFC Return Path Characterization 

SAT 330 Series System 
Block Diagram 

Dial-up 
Modem 

IrienaaM 
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HP Vectra PC 
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HP 
BERT 

HFC 
Link 

• Reduce your HFC Network roll-out time by 
using the SAT 330 Series systems to measure 
Ingress and Bit Error Rate 

• PC Windows-based application 

• Pre-formatted reports 

• Remote access from Head Office 

• Small footprint for easy installation at 
Headend and Multiple Subscriber Points 

• Off-the-shelf system delivery 

SAT Corporation 
274 Ferguson Drive, Mountain View, CA 94043 

Tel: (800) 390-0302, Ext 210, FAX (415) 390-9988 
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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-4065PI (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-4065PI are simply the very 
best surge suppressors available. If you're concerned about the 
reliability of your system, call us today. 

LOOKING TO THE FUTURE 

The Next Generation of SurgP Suppressor 
See Us At SCTE Booth #824 

Dable Innovations 288 King Arthur Drive Lawrenceville, GA 30245 800-952-5146 fax 770-962-6133 
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ingress insertion into the upstream. 
Insertion into the upstream is like a 
river system where streams collect 
into creeks and creeks into rivers 
(cable trunks links). The resultant ac-
cumulated ingress can be substantial 
and difficult to locate, so it is critical to 
ensure that the home wiring is secure 
against ingress. Connectors and their 
integrity will be the key. Drop wiring 
needs to be protected from damage 
due to subscriber activities. Down-
stream tests can help ensure wiring 
integrity, but upstream is over a differ-
ent frequency band entirely and is 
susceptible to impulsive or burst noise 
from CB, ham, shortwave and other 
sporadic interference sources (Table 2 
on page 108) that can leak into up-
stream signals and, not always appre-
ciably, affect the downstream signals. 

Although upstream modems have 
efficient measures (e.g., frequency 
agility, etc.) to overcome problems re-
stricted to portions of the spectrum, 
the capacity of the overall upstream 
channel (5-40 MHz) will increase if 
ingress can be minimized at the sub-
scriber premises. Technicians could 
check for upstream problems from 

the set-top, ground/bonding block 
and the tap to isolate problems to 
house wiring vs. drop wiring. 

The challenge will be to isolate 
the problem when the interference is 
actually present. For example, the 
subscriber may experience outage 
when a particular home appliance is 
on and at the time of the service call 
the appliance may not be operating. 
An alternative would be to replace 
all old connectors and wiring with 
insufficient shielding at the time of 
the service call. With this approach, 
the challenge would be to ensure 
that there is sufficient margin avail-
able after the repair. BER/margin 
measurements at the drop or tap 
can be taken with a transmitter at 
the set-top. 

Summary 
With the high revenue potential in 

each 6 MHz channel and the increas-
ing demands of subscribers, opera-
tors need to ensure that digital sig-
nals are available as close to 100% of 
the time as is practical. This can be 
done with a combination of measure-
ments, including BER and margin. 

BER can certainly aid technicians in 
assessing digital signal performance. 
However, the BER measurement can 
be time-consuming and depends to 
some extent on when it is made, the 
nature of the impairments, and how 
close to the "falls" the system is oper-
ating. It is the margin measurement 
that is paramount in maintaining ro-
bustness in a digital system. The sys-
tem margin should be checked at in-
stallation, after each trouble call, and 
throughout the system as sweeps are 
performed. Through the establish-
ment of acceptable margin mini-
mums, operators will know that 
their subscribers are indeed suffi-
ciently "upstream of the falls" and 
in little danger of digital video 
failure. CT 

References 
1"How Digital Carriers Affect the Ana-
log Plant," Hamilton, J. and 
Stonebeck, D., CED, June 1994, page 
80. 
2"Implementing digital compression at 
the system level," Waltrich, Joseph B., 
Communications Technology, March 
1995, page 84. 

Est 
CONNECTOR 

Gold Center Contact Pin 
Superior Cable Pull Strength 

Use with Solid or Stranded Coax 
Mates with any standard female F 

CATV • HOME • SATELLITE 

531 5th St Unit A • San Fernando, CA 91340 
(818) 365-2446 • FAX (818) 365-0479 

canareecanare.com 

C/KU • 2 spacing • 125Mph wind load • AZ/EL Fixed & Horizon to Horizon Mount 

Superior 
Satellite 
Engineers 

Established 1975 

Satellite Antenna Systems (31, 7 a _.. (shown) & 4.5 meter) 

"Call Us For All Your Satellite Antenna & 

Multiple-Satellite Feed System Requirements" 

DENVER, CO ATLANTA, GA ST LOUIS, MO OCALA, FL 
800-525-8386 800-962-5966 800-821-6800 800-922-9200 
303-779-1717 770-594-8566 FAX 314-429-2401 FAX 904-351-4403 FAX 
303-779-1749 FAX See Us At SCTE Booth #485 

"Unique" Products For the 21st Century! } 

Reader Service Number 214 

110 JUNE 1996 • COMMUNICATIONS TECHNOLOGY 



TAPPED OUT? 

WE'RE TAPPED IN TO YOUR NEEDS 
...with Scientific-Atlanta taps from Power &Tel. 

Now you have 24-hour response from Power ez Tel for Scientific-Atlanta's complete 

line of taps and passives. With nationwide coverage and a huge inventory, 

Power &Tel can fulfill your order fast. Scientific-Atlanta taps offer: 

• Industry-leading insertion loss, return loss and isolation 

• Future ready-750 MHz and 1 GHz taps and passives 

are upgradeable to multimedia/power passing capability 

• Surge-resistant circuitry for maximum reliability and minimum downtime 

• Power & Tel's exclusive two-year, full replacement warranty. 

1-800-238-7514 
CALL TODAY! Power & Tel has your Scientific-Atlanta taps and passives in stock. 

Scientific 
Atlanta 

Call us for specifications and free samples. We guarantee the best response time, 

on-time delivery, and continued service at attractive prices for the industry's 

leading line of taps and passives. Power G Telephone 
d•:imre 

I y1,3 Supply Company 
Reader Service Nu.-nber 78 

See Us At SCTE Booth #391 



HYBRID FIBER/COA 
By Richard S. Prodan, Majid Chelehmal, Tom Williams and Craig Chamberlain 

Considerations 
for HFC return path design 
This feature was originally presented 
as a 1995 NCTA Technical Paper ti-
tled "The Cable System Return Chan - 
riel Transmission Environment." It 
has been adapted for use in "Commu-
nications Technology." 

or many years, cable oper-
ators have been success-
fully carrying signals in 
the downstream or for-

ward direction on their cable plants. 
With additional competition for de-
livery of video and other information 
services, interest has increased in 
adding two-way capability to the 
cable plants to enable new applica-
tions. 

Cable operators have long recog-
nized that establishing and main-
taining integrity on the return path 
is more difficult than on the forward 
path. This discrepancy is attributed 
to the cumulative effects of noise, 
ingress and distortion at all points in 
the plant combining toward the 
headend. The advent of the two-way 
hybrid fiber/coax (HFC) architecture 
can alleviate this situation, since the 
plant can be segmented to contain a 
smaller number of homes per node, 
fewer miles of plant, and dramatical-
ly shorter cascades of amplifiers. 
However, changes beyond simple seg-
mentation appear to be necessary to 
provide the level of performance re-
quired by many new applications. 

The applications 
A number of applications are 

planned for two-way cable plant. The 
most popular applications now using 

Richard Prodan is vice president of 
engineering for Cable Television 
Laboratories Inc. in Louisville, CO. 
Majid Chelehmal and Tom Williams 
are senior members of the technical 
staff of the engineering department, 
and Craig Chamberlain is a mem-
ber of the technical staff 

Figure 1: Wiring diagram 

60 Hz 
transformer 

Vanac 

115 VAC 

115 5.3 

Signal generator 
25 MHz 
0 dBm 

Home splitter 

the RF return path are addressable 
set-top terminals with store and for-
ward pay-per-view (PPV) polling, 
and status monitoring devices for 
network components. Applications 
for the future seem to have one com-
mon element and that is that the 
traffic is digital. 

Cable operators have 
planned many applica-
tions for return traffic. 
These applications may be 
categorized by the perfor- linear 
mance demands they 
place on the link, as well 
as data capacity and sym-
metrical vs. asymmetrical 
data rates. Applications 
with symmetrical data 
rates, high two-way per-
formance, and low to 
medium data capacity ap-
pear to be highly challeng-
ing. These are applica-
tions such as lifeline plain 
old telephone service 

n n 

Top 

100 feet of RG-6 

Spectrum 
analyzer 

(POTS) at 64 kbps, and video phones 
with between 384 kbps and 1.544 
Mbps (T-1) data rates. These high-
performance applications need to pro-
vide continuous, bidirectional, error-
free transmission with low delay. 
Providing such services requires a 
well-planned and well-maintained 

Figure 2: Modulation envelope 
Ref 64.63 mV Atten 10 dB 

Center 25.000 MHz 

Res 8W 3 MHz VBW 1 MHz 

Span 0 Hz 

SWP 50 mssc 
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Cost-Effective Systems 
Transmit Baseband Video/Audio 
Over Fiber 
Several cost-efficient systems that transmit 
Baseband video/audio over fiber are now 
available from Radiant Communications. 
Whether your requirements call for one-way 
transmission with broadcast quality (RS250), or 
bi-directional (two-way) transmission using one 
fiber, Radiant has the solution. In addition, data 
or stereo audio are available options. These 
systems are now in use by all major MSO's 
nationwide in applications including college 
seminars, town meetings, direct feeds from 
broadcast studios or remote antenna sites, 
video conferences and CCTV. 
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Data Collisions 
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technologically advanced method of connecting 
remote ethernet hubs together. The series DL200 
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any size system — large or small. Typical 
applications include interconnecting large 
metropolitan school districts or remote college or 
industry locations. Budgetary cost is less than 
$3000 per location. 
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See the light. For more information or 
free applications engineering assistance, contact: 

Radiant Communications 
Corporation 

1-800-WOW-FIBR 
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two-way architecture, with provi-
sions for powering home devices, as 
well as very high network reliability. 

High-speed asymmetric data re-
quires medium upstream perfor-
mance and high downstream perfor-
mance. These data applications in-
clude video-on-demand (VOD), com-
puter data, games, information net-
work access and home shopping; 
they may run on the homeowner's 

"Changes 
beyond simple 
segmentation 
appear to be 
necessary to 

provide the level 
of performance 
required by 
many new 

applications." 

TV set or home computer. The up-
stream signaling rate will be typical-
ly several orders of magnitude slow-
er than the downstream rate. The 
medium upstream performance re-
quirement arises from the ability of 
the network to determine whether a 
transmission error has occurred and 
automatically request a retransmis-
sion of the errant data within a 
short time period. 

RF transmission 
Downstream data transmission is 

expected to be substantially less 
troublesome than the upstream data 
transmission. This is evidenced by 
the low to medium speed data carri-
ers now in use over downstream 
cable plant, to provide addressibility 
for set-top terminals, digital audio, 
market data and games. Reported 
trials of high-speed data modems by 
equipment vendors 1,2 and tests of 
high definition TV (HDTV) modems 
in field trials in Charlotte, NC,3 
show that these systems can be 
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made to work at acceptably low error 
rates. Carrier-to-noise and carrier-to-
impairment ratios for thermal noise 
and spurious intermodulation compo-
nents, as well as the level and delay 
range of transmission reflections 
found in most cable systems in a 
field study,4 indicate adequate mar-
gin for many laboratory tested 
modem prototypes.5 

The challenges presented by the 
upstream plant are not as well un-
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derstood. Following are several 
impairment sources and charac-
teristics affecting upstream data 
transmission performance. 
• Ingress: Ingress can be catego-

rized by the entry point into the re-
turn plant, and the origin and nature 
of the external signal entering the 
system. The plant may be partitioned 
into three entry points for signal 
ingress: the home wiring, the drop 
line and the hardline. The signals in-
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gressing may be constrained to a lo-
calized frequency band such as a 
broadcast, or they may be of an im-
pulsive nature such as noise gener-
ated by electrical motors, lightning 
or automobile ignitions, which affect 
the entire return band. 

The Digital Transmission Charac-
terization field study done by Cable 
Television Laboratories showed that 
5% of existing homes (more than 
10% in some upgraded, fiber-rich 
systems) may be classified as having 
poor isolation of 35 dB or less to 
broadcast signals in the 88-108 MHz 
band.' Further lab tests done at Ca-
bleLabs showed that devices such as 
TV sets or FM band tuners connect-
ed to well-shielded home wiring 
could act as antennas by injecting 
ingress into the home wiring. This is 
the dual of the direct pickup (DPU) 
problem experienced by these 
tuners. Insufficient tuner shielding 
allows a broadcast signal to ingress 
both into the tuner's circuitry and 
into the home's cable wiring." 

Knowledge of the percentage of 
the ingress entering the network 
through the home wiring, the drop 
cable and the hardline, respectively, 
provide insight into the characteris-
tics of ingress. In a study done by 
AT&T,5 high-pass return-band 
blocking filters were placed on the 
sides of the homes. The ingress was 
partially reduced, but substantial 
ingress was still coming in through 
some number of drop wires. A fur-
ther dramatic reduction was 
achieved when the high-pass filter 
was moved to the tap, thereby iso-
lating the drops. 
A study by the CableLabs Net-

work Integrity Working Group dis-
covered that all sources of ingress 
are not equal.9 That is, some ingress 
sources are much worse than others 
in affecting modem performance. (A 
QPSK—quadrature phase shift key-
ing—T-1 data modem without error 
mitigation was monitored). If the 
break in the coax is near a source of 
strong RF emissions, the impact of 
the break is compounded. Many of 
the sources of interference are iden-
tified with human activity. The study 
found that interference increases on 
weekends. 

Since the break in the coax shield 
may be due to an intermittent con-
nection, and since the source of the 
electrical noise may also be intermit-
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tent, the exact location of the break 
in the coax may be very difficult to 
pinpoint. 
• Common path distortion: This 

problem is caused by a rectifying ac-
tion at a junction between dissimilar 
materials (e.g., metal/oxide) on the 
portion of the cable plant that is 
common to both forward and return 
signals. Forward signals are mixed 
together by diode action. Some of the 
mixing products fall in the return 

band, then travel back upstream. 
With a standard forward frequency 
plan, the distortion product's spectral 
characteristics are manifested as 
three beats every 6 MHz, one at inte-
ger multiples of 6 MHz caused by 
second-order distortion, and the 
other two caused by third-order dis-
tortion 1.25 MHz on either side of 
the second-order beat. 

Clipping of the return laser diode: 
Analog laser diodes used to convert 
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electrical signals into optical signals 
are generally biased to provide the 
best possible signal-to-noise ratio 
(S/N) within the linear dynamic 
range for a nominal input signal. 
This nominal signal level is general-
ly defined to be four T-channel carri-
er wave (CW) carriers. If an electri-
cal signal with an appreciably 
stronger level appears at the input 
of the laser, the light output wave-
form will clip asymmetrically, due to 
the laser output extinguishing below 
the minimum drive level. 

Spurious intermodulation prod-
ucts will be spread throughout the 
entire return band. Thus clipping, if 
occurring frequently, has a deleteri-
ous effect on all of the transmitted 
carriers present. Clipping may be 
caused by ingress summing with the 
legitimate carriers, or by transmit-
ters operating with excessive RF 
power. 10,11,12,13 The use of the HFC 
architecture has brought improve-
ments to the return transmission 
system due to reduced noise result-
ing from node size reduction, but it 
has also introduced this possible 
clipping liability, which should not be 
ignored. 
• Distortion of the return ampli-

fiers: The return amplifier distortion 
effect is similar to laser clipping, ex-
cept that the waveform will more 
likely be clipped in a symmetrical 
fashion. The issue is that the linear 
output power of an amplifier is limit-
ed, and overdriving the input causes 
output distortion. The practice by 
some equipment manufacturers to 
use low-power, low-cost discrete 
transistor amplifiers for return, in-
stead of high-power hybrids, en-
hances this problem. 
• Power line current induced 

hum: If power line AC current flows 
through the tap or drop cable, some 
portion of the AC current will pass 
through the ferrite cores inside the 
tap. This current, if sufficiently 
large, will cause core saturation and 
hence hum modulation. 14 Figure 1 
on page 112 shows a wiring diagram 
that demonstrates the effect on a 
carrier passing through a 17 dB 
four-way tap that also has AC line 
current passing through one of the 
tap ports. The AC current is uneven-
ly distributed between the RG-6 coax 
center and outer conductors, since 
the home splitter provides a low re-
sistance path. —› 
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Twenty-six percent hum modula-
tion of the 25 MHz carrier occurred 
with only 5 amps of AC current. Dif-
ferent modulation percentages are 
measured if the generator is connect-
ed to points A or C. On the handful of 
samples tested, less hum modulation 
was measured through point A. Fig-
ure 2 on page 112 shows the modula-
tion envelope. Current flow through 
the drop cable is especially large 
when the home's power line neutral 

is bonded poorly. When the power 
company loses a phase, current 
through the tap can also increase. 
When a power line phase is dropped, 
the coaxial hardline cable, which is 
bonded to the power line's neutral, 
carries a portion of the imbalance 
current for the power company. Only 
signals traveling through the affect-
ed tap should be modulated. 
• Plant maintenance and align-

ment. A number of alignment and 

to protect your fiber optic outside plant from environmental damage 
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maintenance issues affect plant per-
formance.9 Amplifier gain misalign-
ment has been found as one source 
of upstream signal distortion. Loose 
seizure screws on amplifier housings 
carrying AC power has been identi-
fied as causing upstream interfer-
ence. The upstream interference cre-
ated by loose seizure screws has 
broadband energy modulated at the 
power line frequency. Several other 
maintenance and alignment prob-
lems have been observed, some of 
which are related to overdriving the 
downstream amplifiers. 
• Switching regulator noise: This 

interference is caused by the switch-
ing power supplies inside amplifiers, 
and hence comes from inside the 
cable plant. This noise source ap-
pears impulsive in nature, but 
should not be a serious problem with 
modern distribution equipment. This 
interference may get worse at cold 
temperatures and is generally ob-
served between 5 and 10 MHz. 
• Lack of fault isolation capabili-

ty: This is a serious weakness of cur-
rent HFC construction, especially for 
the return signal path. The return 
signals may be viewed as being on a 
bus structure. Hence a problem with 
a drop on one branch adversely af-
fects signals that are combined from 
all other branches toward a common 
receiving point. In fact, one poorly 
behaved transmitter or ingress point 
can render the return network inop-
erable. To complicate matters, the 
nature of the impairment may be 
time-variable with the impairment 
disappearing before a technician can 
locate the origin of the impairment. 
• Overpowered transmitters: Peri-

ods of high bit rate errors can be as-
sociated with converter polling times. 
In that case, investigation showed 
that the converter's return path 
transmitter RF power output is fixed, 
and the transmitter produced har-
monics that affected data carriers. 
• Frequency response distortion: 

Normal static return impairments 
can affect transmissions, such as 
group delay distortion from diplex 
filters, frequency response nonflat-
ness, signal reflections due to imped-
ance mismatches, and random noise. 
Because of the lower cable loss of the 
return band, reflections with long 
delays may be stronger. Overall, 
these static impairments should not 
represent an insurmountable design 
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s 

challenge and should not be a limit-
ing factor for successful transmission 
in an HFC network. 

Conclusions 
The transmission environment in 

the upstream direction poses several 
unique challenges. The sources and 
characteristics of the various transmis-
sion impairments discussed here need 
to be effectively mitigated to ensure reli-
able delivery of new digital services. A 

combination of robust transmission 
equipment design, efficient performance 
monitoring and meticulous system 
maintenance within a manageable ar-
chitecture must successfully address 
these issues. CT 
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SYSTEM PERFORMANCE  
By Ken Eckenroth 

Leakage priorities: 
Now more than ever 
D 

iscussion and documen-
tation. These two words 
define progress and are 
the key to keeping a 

topic fresh in the minds of the 
people who work with it. With 
that in mind, the ongoing battle 
with ingress and egress always 
should be discussed and docu-
mented by broadband technicians 
and engineers, no matter how 
much of a handle we have on it. 

Signal leakage has been debat-
ed for years in the cable TV indus-

Ken Eckenroth is vice president of 
technology at Cable Leakage Tech-
nologies in Richardson, 1% 

try. It's such an important concern 
that even small operators who are 
not required to document certain 

perform some POP tests, but this 
doesn't relieve it from the respon-
sibility of making sure the equip-

"It's amazing how well the 
broadband community is doing on 

signal leakage." 

proof-of-performance (POP) tests 
to the Federal Communications 
Commission must document cu-
mulative leakage index (CLI). 

Let me explain this further. A 
small operator is not required to 

ment is performing to these tech-
nical standards. The system just 
doesn't have to demonstrate it to 
the FCC in certain cases. 

In contrast, let's look at CLI re-
quirements. The small operator is 
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required to ride out his system 
every 90 days and log every leak 
over 20 pV/m. It must keep these 
records for five years. If it operates 
channels in the aeronautical fre-
quencies (108-137, 225-400 MHz), 
it must perform a yearly CLI with 
all leaks 50 pV/m or higher. Most 
operators will be in the aeronau-
ticals because there are only 20 
available channels below 400 
MHz outside of the aviation fre-
quencies. It's interesting to note 
that even something as important 
as an Emergency Alert System 
(EAS) is not required for the 
small cable operator but signal 
leakage monitoring is. 

Emphasis is placed on signal 
leakage no matter what size sys-
tem you are because of the poten-
tial source of huge RF electropol-
lution. Even if the small operator 
is not in the aeronautical frequen-
cies, it is still in the other occu-
pied bands such as ham and com-
mercial two-way radio. Shared 
spectrum is not something to be 
taken lightly. 

Also, a cable operator has a 
valuable asset in his return path 
and it must be protected from 
noise. You've surely heard all the 
talk lately about the 5-40 MHz 
spectrum being a huge trump card 
for cable operators because it has 
much more capacity than the tel-
cos' twisted-pair. But new services 
over cable like data delivery and 
telephony will not work well if 
there is too much ingress getting 
into the system. 

SMATV 
What about a satellite master 

antenna TV system (SMATV)? 
These systems have leakage re-
quirements too. They cannot ex-
ceed 150 pV/m as stated in the 
FCC rules (Part 15). There's al-
ways been a concern about "rat 
killer" leaks originating from 
SMATVs. The issue of whether 
this is such a small blip of inter-
ference arising from a SMATV 
compared to a franchised city 
CATV operation seems to be the 
defining question. I do know one 
thing: A rat killer is a rat killer, 
be it from one location or the cu-
mulative effects of several loca-
tions. Education about FCC Part 
15 is the key. Pass it on. —› 

WANTED 
HAND-HELD TEST EQUIPMENT 

Aliases.  Power Meter, Light Source, Tester 
Occupation:   Test Equipment 
Markings.  SIECOR 
Part Numbers.  OIS-110, OIS-111D, OIS-112X0 

Looking for Trouble? 
Ws a tough job tracking down trouble spots in your fiber 
optic system. To check all points and keep that system up 
and running, arm yourself with some of the most wanted 
hand-held test equipment in the industry. Siecor's complete 
line gives you all the back-up you need to stop trouble 
dead in its tracks and get your system back on line. 

Using our Optical Power Meters, Light Sources, 
smallTALKe Fiber Communicator, CheckPointTM Fiber 
Identifier, and Visual Fault Locator will reduce down time 
and keep your revenues flowing. Each is an outstanding 
performer, easy to work with, and designed for the field. 
All have the advantages of Siecor's unsurpassed fiber 
knowledge plus our reliability, service, and technical 
support. You won't find a better investment or a better 
company to count on. So call 
800-SIECOR-4, extension 5040 
if you want the best. SIECOR 
Shown: Siecor's New OTS-111D Optical Test Set (Power Meter with Dual Source) 

Reader Service Number 67 

JUNE 1996 • COMMUNICATIONS TECHNOLOGY 125 



Reader Service Number 118 

How are we doing? 
It's amazing how well the 

broadband community is doing on 
signal leakage. We are finding and 
fixing our leaks and this is some-
thing that cannot change. We can 
ill afford to slip back. The Federal 
Aviation Administration is gearing 
up to split its "comm" frequencies 
again. The aviation radio manu-
facturers are already putting 
these split frequencies into their 
new designs. Cable operators 
could not offset our frequencies 
again because for one, modulators 
only have a frequency tolerance 
spec of ±5 kHz. What will save us 
from abandoning Channels 98, 99, 
14, 15 and 16 is our post-1990 
track record. Let's keep it up. 

Antennas 
One of the most important as-

pects of signal leakage is equip-
ment calibration and antenna 

length of 21.2 inches. (Editor's 
note: Most practical antennas will 
be about 95% of the calculated free 
space dimensions. A useful formu-
la for half-wave dipoles is 4681f 
where f is the frequency in MHz. 
The result will be the total dipole 
length in feet.) 

TVI 
Let's move on to a related 

topic. A subject that has not been 
discussed in much detail in our 
broadband periodicals is TVI 
(power line or hydro noise). A 
headend technician can see the ef-
fects of TVI on VHF Channels 2-6 
as sparkles that increase with den-
sity (spikes per burst). You can 
hear TVI on a RF leakage meter as 
a frying or buzzing sound. It is 
caused by the magnetic field sur-
rounding the power lines. This be-
comes a broadband disruptive 
noise because of the fields interac-

"We are finding and fixing our 

leaks and this is something that 

cannot (hange." 
knowledge. Here are some things 
to remember. If you are generat-
ing a leak at your headend for 
your vehicle to drive 10 feet from 
and calibrate, remember to orient 
the antenna from the leak source 
the same way as the antenna on 
your vehicle. If you have a quar-
ter-wave whip antenna on top of 
your truck, then orient the refer-
ence half-wave dipole from the 
source vertically and match the 
top element at the same height as 
the vehicle's antenna. 

When you talk about anten-
nas, a common question asked is 
how long the element should be 
for the frequency used. Well, for 
some reason I find this number 
easy to memorize: 11,811. You can 
find any wavelength with this 
number. Divide any frequency into 
this number and you will have the 
free space wavelength in inches. 

For example: 11,811/139.25 = 
84.8 inches. Divide this by 2 for the 
half-wave length of 42.4. Divide it 
by 4 for the quarter-wave element 

tion with the following: 1) Cornona 
(sharp edges on the gradient or 
strand); 2) Dirty insulators (in the 
insulator cracks); and 3) microgaps 
(loose pole hardware, etc.). 

The majority of power leaks are 
from microgaps and dirty insula-
tors. When it rains, the water cleans 
the insulators and acts as a conduc-
tor in the microgaps. The TVI from 
these sources will therefore cease 
abruptly during rainstorms and for 
a short time thereafter. 

FCC rules Part 47, Section 
73.683 concerning VHF Channels 
2-6 for grade B contours (fringe 
areas) state that a minimum of 47 
DBU. (dB above 1 pV/m shall be 
maintained 50% of the time to 50% 
of the locations). 

What does this mean to CATV 
operators? If the VHF broadcaster 
maintains the 47 DBU (224 pV/m), 
it has done the job. This is be-
tween -14 and -18 dBmV depend-
ing on which VHF low-band chan-
nel is measured. The CATV opera-
tor's goal should be to keep a 40 
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When You 

Talk Fiber, 

You're Speaking 

Our Language. 

"Our fiber optic inventory 

means we're here to provide 

you with the products you 

need today with quality service 

and fast, accurate delivery." 

Wendell Woody 

Sprint North Supply 

Executive Director, 
Cable Television Sales 

When you need to talk fiber, you need a distributor who knows 
the language. You need Sprint North Supply. 

As the only national distributor whose first name is Sprint, our 
fiber experience has grown along with the nation's first and only 100% 
digital fiber optic network. So you can count on us for a full line of 
fiber-related products, including fiber optic cable, jumpers, pigtails, cabi-
nets, splicing closures, panels, trays, vaults, tools, testing equipment and 
transmission products. 

Our customer-focused sales consultants are as close as a toll-free 
phone call, to listen to your needs, provide a solution... and get it 
shipped out the door within 24 hours from one of our 11 strategically 
located distribution centers. 

At Sprint North Supply, the language of fiber means fast, accurate 
delivery... pre-paid freight... and hassle-free exchanges. 
So call today, and let's talk fiber. 

FREE FIBER OPTIC PROD (1Cm CATALOG. Call and order 
your FREE 144-page catalog, featuring thousands of top-
quality products. NO OBLIGATION.1-800-639-CATV 

Sprint North Supply 
On Line, On Call, On Time. 

'Sprint. 
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NTRODUCINI 

24-HOUR NEVI 
Lectro and Exide Electronics. Providing 'Round-The-Clock POWE 



THE BEST 
S FOR CABLE 

otection Solutions to the Cable Telecommunications Industry. 

•••• 

Oectro products have long been known 

for innovative power protection in the CATV 

industry. Now Lectro is part of Exide 

Electronics, the worldwide (eader in power 

management, with the products and support 

to offer you better coverage than ever before. 

Exide Electronics has years of experience 

providing the exacting, non-

stop protection required to 

ensure uptime for everything 

from PCs to global networks. 

This history includes a broad 

range of experience bringing LearoS Zero Tr, 
is designed to support emerging cable 

mission-critical solutions to such telecommunications services 

ans fer Time (ZTTI ¡me 

industries as banking, air traffic control— 

even the 1996 Olympic Games. Exide 

Electronics is the world's only supplier of 

Strategic Power Management: mobilizing 

LecTro 
A PRODUCT OF Ex/DE ELECTRONICS CORPORATION 

Reader Service Number 122 

technologies, products, services, 

and partnerships that far 

exceed the conventional. 

Which means that as you 
Official Supplier of Power 

Protection SDIIRIC1S th the 1996 
add the infrastructure Atlanta Olymeirfiames 

to provide more advanced broadband 

services in the future, we'll have the 

resources to support 

your systems. 

You'll sTili find the 

superior line of Lectro 

products the cable 

telecommunications industry 

turns to for innovation and 

reliability. Including the Zero Transfer Time 

(ZTT) family of power management solutions, 

the first true uninterruptible power systems 

introduced in the industry. And we'll 

continue to develop and support new ones. 

So stay tuned. 

For more information, call 1-800-!;51-3790, FAX 1-919,13-5350, Internet: http://wwwexidecom/exidey 

s;1996 Etude Electronics GI0147 Inc. 8609 Six Forks Road. Raleigh, NJ; 27675 All Rights Reseed Strategic Power Man igement. d a trademark of Exide Electronics Group, Inc 

,EXIDE 
ELECTRONICS 

Strategic Power Management 



Channel 
Combiners 

Transmitter 
Bandpass 

Low-Cost Anti-Radar 
Deletion Bandpass 

+ rom special needs 

Free Catalogs 

TVRO & PRIVATE CABLE 

Block-Band 
Pre-Select 

LPTV - -LOW POWER TV" 

Line 
Components 

BOSTICK FILTER DIVISION 
7395 Taft Park Drive 
East Syracuse, NY 13057 
Mailing address: 
PO Box 3307 

racuse, NY 13220 
là: (315) 452-0709 
ax: (315) 452-0732 

Canada & US: 800-882-1587 

E 
COMMUNICATIONS 
& ENERGY CORP 
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For Example 

FILTERS FOR ALL TV SYSTEMS 
*YEAR #27! 

CABLE TV SYSTEMS 

ae 
Channel Channel 
Deletion Bandpass 

+ DAI special needs 

Bandsplit 

MMDS - -WIRELESS TV" 

Relay 
Antennas 

Channel 
Combiners 

Line 
Components 

Emily Bostick 
President 

Emily & Glyn Bostick-
*Continuing a generation of persona( 

service Io TV INDUSTRIES WORLDWIDE! 

Established 1975 

631 Program Timer 

• -zflegooe • 
sou. Ary.'.1011/1101/1.7a.l:' o. • •ut 

• 

11121:1211=11 

629 Stereo AN DA 

630 4x1 RF Switch 

automatically switches in an 
alternate video source, whenever 

scrambling stops 

628 Encoder Sensor 

"Call us for all your Monroe requirements" 

DENVER, CO ATLANTA, GA ST LOUIS, MO 
800-525-8386 800-962-5966 800-821-6800 
303-779-1717 770-594-8566 FAX 314-429-2401 FAX 
303-779-1749 FAX See Us At SCTE Booth #485 

OCALA, FL 
800-922-9200 
904-351-4403 FAX 

"Unique" Products For the 21st Century! 
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dB carrier-to-noise (C/N) between 
the desired signal and the TVI. 40 
dBc (dB below carrier) should be 
enough to eliminate the sparkles, 
but you always should strive for as 
high a C/N as possible. 

Power company cooperation is 
key in eliminating the TVI. The 
area that falls under the looking 
glass is approximately one mile 
between the headend over-the-air 
receive antennas and in the gen-
eral direction of the VHF broad-
cast towers. Once The TVI in this 
area is found, quote the FCC 
rules and point out that this is a 
very small portion of its fran-
chised area to deal with. Also, 
point out that if an individual 
homeowner had complained to the 
FCC about VHF TV reception and 
the source of the problem was 
TVI, the power company would be 
required to correct the problem. 
One homeowner. That's amazing. 

It's important to archive 
power leaks because of their in-
termittent nature and because 
they are being fixed by another 
company. Utility company cooper-
ation is underlined by the fact 
that we're all on the same poles. 

Preventive measures also can 
be taken if the cause of the prob-
lem is understood. A southern Cal-
ifornia Edison study showed that 
a large portion of TVI was caused 
by slack dead ends (slack spans). 
Also, a strand crew putting in a 
down guy during construction 
might give the chain hoist one 
extra crank for good measure and 
inadvertently create a power leak. 

TVI is only a small part of the 
CATV operators task with signal 
leakage. Methods of tagging the sig-
nal can help eliminate the headache 
of TVI being confused with a real 
cable leak in the area of plant away 
from the headend. Tagging also is 
useful in overbuild situations. 

In conclusion, I recommend 
you contact the Society of Cable 
Telecommunications Engineers or 
the National Cable Television In-
stitute for more information on 
signal leakage. There is plenty of 
documentation on the fundamen-
tals. It's good to have reference 
material about CLI in-house. 
Once you have that, it is wise to 
take it a step further and discuss 
it at your local SCTE chapter. CT 
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From the People Who Invented Leakage Detection . . . 

ComSonics Introduces 

kMost Complete Leakage 
Control Package Available 
Anywhere! 

• Detects leaks more than 500 feet away! 
• Self contained: 

Near-Field Probe, Far-Field Probe, Dipole Antenna 
•Detects both: 

Standard Sniffer Transmitter and TV Carrier Signal 
• Sniffer I.D. Signal Discrimination 
• Frequency Agile (2 Ranges) 

C om An Empfoyee Chtm rp eiCooratior, 

ONICSo, INC. 
We set the standards. 

• Tunable in I kHz increments 
• Full function LCD 
• External Antenna connection 
• GeoSNIFFER compatible 
• Nickel-cadmium battery (user replaceable) 
• Custom-made Holster available 
• Docking Station accessory 

1350 Port Republic Road, P.O. Box 1106 
Harrisonburg, VA 22801 USA 

(540) 434-5965, In USA: (800) 336-9681 Fax: (540) 432-9794 
In Canada: INCOSPEC ELECTRONICS 

3150 Delaunay, Laval, Quebec H7L 5E1 • +514-686-0033 
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TESTS AND MEASUREMENTS 

Buildings 

By Joseph M. Bonk* 

Calculating noise and 
intermodulation distortions 

ystems utilizing hybrid architectures need to 
assess the performance of any and all ele-
ments of the network such as an AM fiber 
link, AM microwave network and trunk and 

feeder networks. 
The summation of noise or intermodulation distortion 

generated by separate parts of an overall transportation 
system can be calculated quite easily. The function of loga-
rithms and decibels is covered in the textbook Cable Televi-
sion—Third Edition (by William Grant) and various other 
texts and papers and need not be repeated here. However, 
the specification of carrier-to-noise (C/N) or intermodula-
tion in their respective logarithmic expression dB or dBc 
can help us calculate the overall carrier-to-interference 
ratio of multiple element transportation systems. 
A carrier-to-noise or distortion ratio is nothing more 

than the difference between the desired signal's strength to 
the undesired interference expressed logarithmically. We 
are familiar with the term C/N in dB or composite triple 
beat (CTB) in dBc. These are not absolute values of signal 
level, but rather the difference between the desired signal 
and the respective interference being evaluated. It doesn't 
matter if the carrier is 10 dBmV or 100 dBmV. A typical 

Joseph Baniak is supervisor of technical field services for 
the Telecommunications Division of the New York State 
Commission on Cable Television, based in Albany, NY 

C/N of 45 dB can be measured when the carrier is at either 
level, and the same is true when measuring for the signal 
carrier-to-interference (C/I). 

If we make an assumption that the carrier level for the 
distortion we wish to summarize is 0, then the interference 
of noise from a 45 dB C/N ratio will be some number of 
decibels below 0 or a negative number such as -45 dBmV. 
Assuming all elements of any transportation system also 
can be expressed in this fashion, we can use a calculator to 
find the overall system performance. 
A typical AM fiber-optic link, for example, may have a 

specification for C/N under certain conditions of 52 dB. Se-
rially added to that our system has eight trunk amplifiers 
that we have determined (through simple like-device calcu-
lations) produce a C/N of 51 dB. Our third distinctive ele-
ment with its own link performance specification, is the 
bridger and line extender plant, which has a combined C/N 
performance of 60 dB. 

If we make the assumption, as stated previously, 
that the noise of each of these elements is specified as 
below 0, we have the noise levels -52, -51 and -60 dB 
from reference 0. By reversing the mathematical 
process that produces logarithmic expressions, we cal-
culate the absolute value of noise produced by each ele-
ment when referenced to 0 and add them together. 
Once added we can return that expression to the loga-
rithmic form. -4 

ci Oldcastl6Precast, Inc. 
"Providing Quality Concrete Products for More Than 30 Years" 

Oldcastle is your national source for precast concrete products. 
We offer the most extensive line of telecommunications shelters and structures in the industry. 

So, before using less reliable or more costly products on your next project, 
call the Oldcastle sales group to hear how we can provide the quality products 

and services you want at competitive prices. 

Northeastern U.S. 
151 Old Farms Road 
Avon, CT 06001 
(860) 673-3291 

Fax - (860) 675-1294 

Southeastern U.S. 
4478 Greer Circle 

Stn Mtn., GA 30083 
(770) 493-5420 

Fax - (770) 493-5425 

Western U.S. 
P 0 Box 610 

Chandler, AZ 85224 
(602) 963-2678 

Fax - (602) 899-1937 

• Cabinets 
See Us At SCTE Booth #291 

• Pads • Manholes • CEVs 
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Don't be puzzled by 
digita transmission. ,1010 )011°,1 0110010 
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QAMalyze it! 
wp 

QAMalyzer- Digital Signal Meter 
The first portable 64 QAM digital 
transmission analyzer. 

• Qualify your system before digital 

introduction 

V Smooth the installation process 

✓ Maintain your digital network after roll-out 

The QAblalyzer.": 
• Identifies interference for 64 QAM and other 

digital signals 

✓ Indicates bit error-rate 

✓ Provides spectrum displays 

✓ Measures signal level 

.. all in a single portable package. 

Avoid repeated service calls. The QAMalyzer-
provides a System Margin measurement to tell how close (in dB) 

your system is to freeze frame video failure. Conventional test 

equipment cannot provide these measures. 

See the problem. A patent pending Online-ingress-Check-
reveals ingress hidden under the online digital channel. 

Graphics and numeric displays. All results can be 
stored and transferred to a PC or printer. 

.2yot 

tec 

o3/ÇI 96/ ,2124 

QAIVIalyzerns - taking the mystery out of digital delivery. 

Applied 
Signal 
Technology, Inc. Reader Service Number 35 

400 W. California Ave. 
Sunnyvale, CA 94086 

(800) 374-3560 
Email: customer@appsig.com 

http://www.appsig.com 
QAMalyzer and Online -Ingress-Check are trademarks of Applied Signal Technology, Inc. All other products mentioned are registered trademarks of their respective owners. 



-52 dB + 10 = -5.2 
Inverse log of -5.2 = .0000063 

-51 dB + 10 = -5.1 
Inverse log of-5.l = .0000079 

-60 dB + 10 = -6.0 
Inverse log of-6.O = .000001 

The straightforward addition of these inverse log values 
is .0000152. The log of .0000152 is -4.818, and multiplied by 
10 yields -48.18 or a C/N of 48.18 dB for the combined ele-
ments of the transportation system. 

Conversely, the process also can be applied to calculate 
the performance of any one part of the transportation net-
work. Let's assume the AM fiber link performance for C/N is 
specified and measured to be 52 dB and the C/N measured 
for the combined eight-amplifier trunk and AM fiber link is 
measured at 48.5 dB. We can determine the performance of 
the eight-amplifier cascade alone by subtracting the AM 
fiber link performance from the combined performance of 
the two elements. (See the accompanying figure.) 

Overall performance 
-48.5 dB + 10 = -4.85 
Inverse log of -4.85 = .0000142 

AM fiber link performance 
-52 dB + 10 = -5.2 
Inverse log of -5.2 = .0000063 

Our new attenuators let 
you conduct fiber opti 
tests in a flash. 
Measure optical loss 

margins, calibrate power 
meters and simulate system 
loss-all with remark-
able speed and 
accuracy-with our 
new DB2900 Series 
Variable Attenuators. 
This economical, 
easy-to-operate series 
includes models for 
CATV, telephony, LAN 
and more. 
Call toll-free or write 

for complete specs, 
from the company that 
makes nothing but fiber 
optic test equipment. 

a  laser precision division 
Were easy to work with. 

i 7Q7-4449 or 

1-800/443-6154, ext. 460 rax 15/7 
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Calculating network performance 

oed 

AM fiber link 

52 dB 

-10 = -5.2 

8 trunk amplifiers 

51 dB 

-5.1 

Inverse logs of = 0000063 + .0000079 

Log of 

Multiplied by -10 

Extrapolating the formula ... 

If we know the combined performance of the system and one of its 

segments, we can calculate the remainder os shown: 

pi 
Combined 

48.5 dB 

Combined C/N 

48.5 dB 

8 amplifiers 

- 51 dB 

AM fiber link C/N 

- 52 dB 

Combined C/N 

48 5 dB 

.0000142 

= -4.85 

= 48.5 dB 

AM fiber link 

= 52 dB 

8-amplifier C/N 

= 51 d8 

Subtraction of the inverse logs yields .0000079, the log of 
which is -5.1. Multiplied by 10, this yields -51 or a 51 dB 
C/N for the eight-amplifier cascade. Providing the manufac-
turer's specifications dictated such a performance we could 
be confident that the cascade was working at the specified 
level without injecting signals for test purposes on this 
equipment alone. The individual and combined elements 
measured allow us to calculate the other element's perfor-
mance mathematically. 

This process also is valid for the addition of intermodula-
tion distortions, keeping in mind the rule for voltage addi-
tion, which requires a power of 20 rather than 10 as de-
scribed in the text book. 

For example, say one wishes to calculate the CTB of an 
AM fiber-optic link, a terminating trunk/bridger station and 
a line extender amplifier. The link has a manufacturer's 
CTB specification of -67 dBc for the specified channel load-
ing and operating levels. The trunk/bridger has a specifica-
tion of -60 dBc for CTB with the respective operating para-
meters, and the line extender's CTB is specified at -65 dBc. 
The combined crB for these three network elements can be 
calculated as follows: 

-67 dBc + 20 = -3.35 
Inverse log of -3.35 = .00045 

-60 dBc + 20 = -3 
Inverse log of -3 = .001 

-65 dBc + 20 = -3.25 
Inverse log of -3.25 = .00056 

The sum of the inverse logs is .00201, the log of which is 
-2.697 and multiplied by 20 equals -53.9-or a combined 
CTB for the three elements of our network of -53.9 dBc. 
The same process of subtraction can be used to evaluate in-
dividual elements of the network for intermodulation con-
tributions as we did previously with noise, respective of the 
rule that we work with a power of 20 rather than 10. CT 
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Some Leakage Problems Are Pretty Easy To Identi 
and some are not always so obvious. 

To sonic people, accuracy and 
consistency arc worth it...an original. 

THE NEW WAVETRACKER 

Being a model is not as easy as it looks. At least that's what Ann Marie 
Liberty learned on her first big modeling job. And besides, no one told 

her about the stress other models put on a girl. Perfection is a demand 
that's not easy to achieve. 

Cable Leakage Technologies has been in the RF leakage detection 
business for over 3 years and Wavetrackers have patrolled over 
4.8 million miles of cable all over the world. Wavetracker boasts 
positive identification, 2-5 meter positioned accuracy and one step 
prioritization. And all of that because CLT invented the original 
Wavetracker...it's that simple. 

Now the New Wavetracker makes it even more simple...and it 

thrives on perfection. 

All New: 
• Trilithic Channel Tag Rend), • 2-5 Meter Positional Accuracy 
100% of the Time • Windows Based • One Step Processing 
• All New Hard/Software • Solid State Nonvolatile Data Storage 
• Upgraded Digital Mapping 

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

See Us At SCTE Booth 4381 

LT CABLE LEAKAGE TECHNOLOGIES 
1200 Executive Drive, Suite 136 
Richardson, Texas 75081 
800.783.887g 214.907.8100 
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SYSTEM PERFORMANCE 
By Paul Arvin 

Selecting cables for the future: 
Comcast of Maryland's story 
Editor's note: Are you planning on up-
grading the cable in your plant? If s4 
there are two important 
things to remember: Se-
lect cable that is appro-
priate for the job at 
hand, and make sure it 
has the capability to ac-
commodate your future 
telecommunications 
needs as well. This arti-
de describes one system's 
experience at selecting 
cable that will handle its 
requirements well into 
the future. Space does 
not allow for an exhaus-
tive listing of all the 
companies that manu-
facture or sell cable to 
the industry,  but there 
are many cable telecom-
munications manufac-
turer guides and directo-
ries available that are 
excellent resources when 
you are buying cable for 
your system.) 

Precision video 
he fourth cable (above) runs 
largest cable of up to 100 feet 
TV system op- connect a wide 
erator in the variety of rack-

United States, Comcast mounted broad-
Corp., is gearing up for cast equipment. 
the future by expanding 
its core business into Color-coded cables 
services that include cel- (right) provide for 
lular programming, al- neat installation 
ternate access telephony and facilitate test-
and international ing and servicing 
cable/telephony. The at the Corneas' 
firm's "future-think" phi- facility. 
losophy, which was put 
into action prior to the 
passage of the telecommunications Maryland. 
bill, includes the recent implementa- The Baltimore-based facility is 
  a multiple-county systems opera-
Paul Arvin is senior marketing ap- tion that downlinks from a satel-
plications engineer for Belden Wire lite and/or antenna (and utilizes 
and Cable, of Richmond, IN. local feeds) to supply program-

tion of a $100 million cable system ming to subscribers in Baltimore, 
upgrade at Comcast Cablevision of Harford and Howard counties. The 

"The upgrade is designed 
to improve current 

services ... and eventually 
pave the way for 

interactive services." 

upgrade is designed to im-
prove current services, 
allow for an expansion of 
channel capacity to 500 
channels and eventually 
pave the way for interac-
tive services such as 
video-on-demand (VOD) 
and on-line access. To ac-
commodate both present 
and future plans, Com-
cast's cable system up-
grade included the con-
struction of a new combi-
nation headend/control 
room. 

Cabling the 
master headend 

Comcast Cablevision 
had several concerns re-
garding cable selection for 
the new headend. First, 
the cable would have to 

meet recently enacted Federal 
Communications Commission 
video testing regulations in spite 
of the long runs that would be uti-
lized. In addition, the cable's 
shielding would need to offer 
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TOPLESS SPLITTERS 
•%Gei 

For more information, please call or fax: 

PROBLEM SOLUTION 

Our NEW XGFS series splitters solve today's 
space and cable management problems. 

Available in 2, 3, and 4 port models 
Bandwidth 5 MHz - 1 GHz 

LiL 
XGFS - 3B 

loner 
cable equipment, inc. 

969 Horsham Road Horsham, Pennsylvania 19044 USA 
Toll Free: 800-523-5947 Worldwide: 1-215-675-2053 

FAX: 1-215-675-7543 
© Toner Cable Equipment, Inc. - 1996 
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ample protection against external 
(RF) interference and be strong 
enough to resist breakage and 
prevent signal leakage. 

Joe Askew, Comcast headend 
technical manager, was responsible 
for overseeing the cable system de-
sign for the new Baltimore facility. 
According to Askew, "In this case, 
due to our concerns with long run 
lengths and shielding longevity, we 
decided we needed to upgrade our 

selection." After a few months 
spent researching cabling issues 
and visiting Comcast sites around 
the country, Askew decided that a 
cabling scheme using two different 
versions of precision video headend 
cables combined with fiber-optic 
trunk cable would fulfill his re-
quirements. 

According to Askew, Comcast's 
master headend installation in 
Maryland can be described as part 

Power & Telephone 
CATV Prod Sh 

Power Supplies are a critical corn 
making Performance and Reliabil 
PowerTronics products have b 

for many years. Failure rates of h 
strates this company's commitmei 
backed up by the best warranty i 
PowerTronics patented techno 

Charging and advanced PWM 
features and superior performanc 
other power supplies. 

PowerTronics strives to reduce 
of Ownership" by applying our t( 
battery cost, maintenance cost. 

PowerTronics and Power & 
your powering needs and to ke 
compromise. 

POWEETRONICS 
EQUIPMENT COMPANY, INC. 

See Us At SCTE Booth #396 

New 90 Volt Powering 

Smart Battery Charging 

Hot Swapable Modules 

Advanced PWM Inverter 
Technology 

Compatibility w/Capacitive Loads 

Best Industry Warranty 

Proven Reliability 

Cradle-to-Grave Product Support 

SOLUTIONS FOR TODAY 
TECHNOLOGY FOR 
TOMORROW 
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analog and part digital. The actu-
al satellite link is analog. The 
commercial insertion is digital. 
The basic floor plan is an open de-
sign with the equipment mounted 
in racks. All of the cabling is bun-
dled, runs under the floor and 
comes up through the inside of 
the racks where it is hardwired to 
the equipment. 

For the upgrade cabling 
scheme, Askew elected to install 
the fiber-optic trunk cable to the 
feeder, with fiber interconnects 
connecting the headend and hub 

"Both versions of 
precision video 
headend cable 
are robustly 
constructed to 
minimize the 
effects of 

electromagnetic 
interference." 

sites. Within the plant, the fiber 
handles 200 homes per node. 
Coaxial cable was installed from 
the node to the tap. 

For the RF portion of the opera-
tion—the output of modulators to 
the final mix—Askew specified a 
20 AWG (solid), silver-plated, cop-
per-covered steel headend cable to 
be used from equipment to equip-
ment, and from equipment to com-
biners. This cable is 100% sweep-
tested from 5 MHz to 1 GHz (SRL 
20 dB minimum), and features a 
gas injected foam polyethylene in-
sulation and shielding for maxi-
mum signal protection. The shield-
ing consists of an inner layer of 
foil/tape/foil tape bonded to the 
conductor's insulation with a layer 
of adhesive. This layer is then sur-
rounded by a braid plus an outer 
layer of an aluminum/ polyester 
laminated tape bonded to the jack-
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et. A built-in shorting fold creates 
the effect of a solid metal conduit, 
providing metal-to-metal contact 
and improving the high-frequency 
performance of the cable. 

Color-coded cabling 
For connecting the headend's 

wide variety of broadcast-related 
equipment, Askew specified a dif-
ferent grade of precision video ca-
bling-20 AWG (solid) bare copper 

cables; the brand he used is color-
coded by use within the cabling 
scheme. Yellow is for video; blue 
is for 4.5 MHz; green is for IF; 
and red is for data. According to 
Askew, the color coding adds a de-
gree of neatness to the cable in-
stallation and also facilitates any 
future testing and servicing. In-
cluded among the equipment uti-
lized in Comcast's headend are 
RD satellite receivers, modula-
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tors, BTSC units and scrambling 
units. 

The color-coded connecting ca-
bles are 100% sweep-tested from 5 
MHz to 216 MHz (SRL 27 dB min-
imum), and have polyethylene in-
sulation plus a tinned copper, dou-
ble-braid shield to provide 98% 
coverage. To date, over 37,000 feet 
of this cable has been installed in 
the new Comcast facility. 

Both versions of precision video 
headend cable are robustly con-
structed to minimize the effects of 
electromagnetic interference 
(EMI)—an important feature for 
broadcast applications, especially 
in view of the FCC's cumulative 
leakage index (CLI) standard. 

Drop cable also plays a role in 
signal integrity and reliability. 
Recognizing the importance of sig-
nal integrity all the way to the 
subscriber's premises, Comcast 
Cablevision's drop cable also is 
specified with long-term reliability 
in mind. Installation Supervisor 
John Wade reports that the cable 
used for prewiring and post-wiring 
inside the household is 100% 
sweep tested from 5 MHz to 1 
GHz and features a tri-shield de-
sign consisting of a bonded 
foil/braid shield reinforced by a 
surrounding layer of a laminated 
tape made of aluminum/ 
polypropylene/aluminum. The bur-
ial drop cables, running from the 
junction box to the home, are pro-
tected by a nondrip gel barrier to 
improve the cable's corrosion re-
sistance after installation. Mes-
sengered cables, traversing the 
poles to subscriber homes, also are 
protected by a triple-shield design. 

Comcast Cablevision's new 
headend cabling upgrade is ex-
pected to help the firm remain 
competitive, customer-driven 
and equipped to meet the ever-
increasing programming de-
mands of subscribers. Askew is 
satisfied that his prime cable re-
quirements—signal reliability 
and growth potential—have been 
met. "We believe the cables 
we've specified will deliver max-
imum protection against inter-
ference," he says. "What's more, 
we're confident they'll support 
the numerous enhancements 
everyone is anticipating in the 
broadcast industry." CT 
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RIGHTS -OF WAY 
By Jerry Moran 

Easements: Your right-of-way 
he CATV industry has en-
joyed the benefits of the 
1984 Cable Act in many 
ways. One of the benefits is 

the ability to use existing rights-of-
way. After numerous challenges the in-
dustry has prevailed in the courts. But 
things are changing. Will you still 
enjoy that protection once dial tone is 
available on your system? The current 
thinking is that it will not. Similar 
problems are on the horizon for the 
telcos. Their easements cite "for 
telecommunications purposes" or 
words comparable to that. If they are 
providing video services, questions 
arise about their easement rights. 

Your company is doing more than 
just stringing cable on existing poles 
and rights-of-way. Advancing technolo-
gy requires more sophisticated equip-
ment. You are required to find loca-
tions for this equipment that requires 
a permit from the local governing body 
or an easement from a private proper-
ty owner. Which location is best? This 
article serves as a primer for the cor-
rect right-of-way. 
We hear frequently from CATV en-

gineers that interpreting easement 
rights puts them at the mercy of the 
local telco engineer to get that inter-
pretation. After reading this article 
you will at least have an understand-
ing of just what easements are. 

What exactly is the correct right-of-
way? It consists of the following: 

1) It is the correct easement form, 
properly executed and notarized, by all 
of the legal owners of interest in the 
property. 

2) The description of the property 
on the easement form is exactly as 
that described in the deed. 

Jerry Moran is vice president of 
NMI Management & Training Ser-
vices in Oakland, CA, which special-
izes in right-of-way seminars and 
consulting. He welcomes questions 
from CATV I MS0 engineers regard-
ing rights-of-way. He may be 
reached by phone at (510) 530-9342 
or faxed at (510) 531-2121. There is 
no charge for telephone consulting 

Right-of-way Q&A 

Q: Why isn't verbal permission from a private property owner acceptable? We 
are only placing an amplifier on the property. KB., Kansas 
A: If your company is placing anything on the land of another it must receive 
permission in writing. The reason is that your company is claiming an inter-
est in the property through an easement. The definition of an easement is: A 
nonpossessory interest in the land of another. According to the "Statute of 
Frauds" any transaction involving the transfer of any interest in real proper-
ty must be in writing. 

Q: We took an easement from an owner and have not bothered to record it in 
the county recorder's office. Is there any necessity to have it recorded? GM, 
California 
A: By all means get the document recorded. Recording the document imparts 
"Notice" to all subsequent purchasers of that property that your company has 
certain rights on their land. I'll add a word of caution, however. If the grantor 
of the easement sells the property prior to you having the easement recorded, 
the recording does no good. The reason? The new owners took title to the 
property without any notice of the existence of your easement. They could 
successfully challenge your rights! 

3) The location of the easement on 
the property is adequately described 
and leaves no room for interpretation 
by others. 

4) The grantors of the easement 
were fully informed of what would be 
placed within its boundaries. 

5) The easement is not a blanket 
easement. A blanket easement allows 
the easement holder to place its facili-
ties anyplace on the property it wishes. 

6) The easement is properly record-
ed in the recorder's/registrar's office in 
the county/parish in which the proper-
ty is located. 

7) Your plant is installed within the 
boundaries of the easement. 

Let's address each one of the previ-
ous items and see what they really 
mean: 
• Legal owners: How do you know 

who has an interest in the property? 
Some might think that it is a simple 
matter of checking the deed or the tax 
assessor's records. This couldn't be fur-
ther from the truth. 

Here are some reasons why. Deeds 
do not have to be recorded until the 
current owner(s) sell the property. 
Other transactions could have occurred 
after the current deed was recorded. 

There could be a contract for deed in 
motion and not recorded. (Some juris-
dictions, not all, require that the con-
tract be recorded.) If the property is 
leased when you acquire your ease-
ment, the lessee can keep you from ex-
ercising your easement rights under 
some circumstances if the lessee does-
n't sign a release. If there is a life es-
tate on the property do you know who 
must sign the easement? 

The tax records are always a good 
place to start looking for ownership. 
However, that is all that they can really 
be used for. In most jurisdictions the 
party paying the taxes is the name that 
appears in the records. It is not neces-
sarily the owner(s) name that appears. 

Is there one or more mortgages/ 
trust deeds on the property? When do 
you take a subordination from the 
lender(s)? Do you realize that without 
a subordination your easement could 
be made invalid if the lender takes the 
property back due to a default by the 
property owner(s)? The lender has as 
much to say about the property as the 
current owner(s). Sometimes this in-
formation comes as a shock to some 
right-of-way practitioners. 
• Correct property description: The 

correct description of the piece of land 
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Figure 1: Example of metes and 
bounds description 

Lot 1, ABC subdivision 

N 79° 14' 22" 
405 feet 

Centerline of 
6-foot easement 

An easement 6 feet in width in Lot 1 of ABC subdivision, 
the centerline of which is described as follows: Beginning at 
the southwest corner of said property; thence North 790 
14' 22" E 405 feet more or less to the point of 
termination at the easterly line of said Lot 1. 

that you want an easement on is criti-
cal. A land description is unique to 
that particular parcel, to the exclusion 
of all other parcels of land in the 
world. An incorrect description may 
invalidate the easement taken. 

Following are the most common 
ways to describe real property: metes 
and bounds (measurements and 
boundaries); the rectangular method 

(section, township and range); subdivi-
sion (lot and sometimes block); using 
the state plane coordinate grid system. 
• Location of the easement: The 

easement may be described in many 
different ways. The most common is 
metes and bounds, which requires a 
survey. (See Figure 1 on page 150) Next 
is a single, two- or three-way call that 
sometimes may be accomplished with-
out a survey if the property boundaries 
are clearly evident. (See Figure 2.) 
Sometimes an exhibit "A" is used, which 
is just a pictorial of the area encum-
bered. (See Figure 3 on page 152) 
• Owner(s) fully informed: We have 

all experienced "buyer's remorse" at 
one time or another. Imagine how a 
property owner feels after he/she has 
granted an easement to your company 
for a buried line and one small above-
ground device. On the day of construc-
tion the owner is confronted with the 
largest tractor made instead of a light-
duty trencher, and a crane lowers a 
huge node into place instead of the 
small device. The easement document 
may allow for such equipment, but 
imagine how the property owner feels. 
This can happen, and if it does, some-

one's telephone is going to start ring-
ing at your company's headquarters. 
• Blanket easements: What's wrong 

with a blanket easement? Doesn't it 
allow the CATV company to place 
whatever it wants whenever it wants? 
Of course it does! But, if you owned 
the property, would you want some 
company to have the ability to place 
their plant wherever they want? Prob-
ably not. It can be a problem later 
when the company tries to enforce the 
rights granted under a blanket ease-
ment. If the property owner decides to 
fight, the blanket easement could be 
viewed as an "unreasonable burden" to 
the property. The court may restrain 
your company from enforcing any 
easement rights. The blanket ease-
ment also can cause problems for sub-
sequent purchasers who try to obtain 
financing on the land. 
• Proper recording: Recording the 

easement provides "notice" to subse-
quent purchasers of the property. 
When prospective purchasers are in-
terested in the land, and a title search 
is conducted, they discover that the 
CATV company has an easement on 
the property. It is because of this dis-
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covery that they are then notified of 
that fact. If they buy the property 
knowing that there is an easement, 
they take the property subject to the 
easement. In other words, they agree 
to honor the rights granted in the 
easement as disclosed in the search of 
the public records. 
• Easement boundaries: The fact 

that you have an easement may prove 
worthless if the contractor places your 
facility outside of the boundaries of 
your easement. Sometimes it may be 
just an inch or two, but if you have a 
really picky property owner it could 
cost a lot of money to correct the situa-
tion. I recall a manhole that en-
croached just 2.5 feet outside of the 
easement into the owner's property. 
That additional 2.5-foot strip cost the 
utility $10,000. The original easement 
cost only cost $750. That utility 
learned the hard way that it is critical 
to obtain an easement large enough 
for some margin of error during the 
placement and installation job. 

Public right-of-way 
So far I have only discussed private 

property easements. Let's discuss the 

public right-of-way. Public roads and 
streets are occupied by utilities all the 
time. The right that a CATV company 
acquires from the town, city, county, or 
state is called a franchise. A franchise 
is usually granted in exchange for a 
certain percentage of gross revenue. 
Along with the rights of a franchise 
there are certain obligations. 

The franchisee, your company, must 
accept the fact that it is a secondary 
user in the public way. If your compa-
ny is a secondary user, who or what is 
a primary user? The traveling public 
is the primary user. Along with the 
traveling public, any other support 
function is a primary user. For exam-
ple, traffic signals, street lighting and 
storm drains that clear the roadway 
during wet conditions are considered 
primary users. This means that if your 
company has a facility (line, pipe, pole, 
cabinet, etc.) in the public right-of-way 
and the road is going to be widened, 
your company must relocate the facili-
ty at its expense if its facilities inter-
fere with the project. Do you then 
avoid the public right-of-way in order 
to protect yourself from the unknown 
future? Not necessarily. 

irernmentur OF 
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with this ... 

Sometimes it makes more sense 
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From an engineering standpoint a 
look into the future always is helpful. 
You might ask the following questions 
before committing to public or private 
right-of-way: 
• How likely is it that the current 

roadway will be widened? 
• How wide is the current public 

right-of-way in relation to the width of 
the current paved roadway? 
• Is the current paved roadway in 

the center of the public right-of-way? 
• Does the public agency that has 

jurisdiction over the public right-of-
way have any short or long range 
plans for changes or improvements to 
the right-of-way? 

Let's take a hypothetical situation 
to help drive home a point. 
A CATV engineer needs to place a 

large piece of equipment in conjunction 
with a large engineering project. A nice 
location is chosen within the public 
right-of-way and a permit is taken. The 
equipment is placed and service is now 
working out of it. The local agency 
later decides to widen the road from a 
two-lane to a four-lane. It kindly in-
forms the CATV engineer that the 
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equipment is in the way and would 
you mind "sliding it over a few feet." 
We all know the chances of sliding it 
over. In most instances you will have to 
build a completely new facility, cut it 
over and then possibly scrap the old 
one. What if you had elected to acquire 
an easement in the first place, and 
placed your facility inside the property 
line? Presumably the local agency 
would have to buy or condemn a strip 
of land from the private property own-
ers on each side of the roadway that is 
to be widened. If your facility was on 
the part to be taken, and you had a 
recorded easement, your company 
would be entitled to all relocation costs. 
How much money would it have 

cost for the easement? It depends on 
the negotiating skills of the person ac-
quiring it. The costs can range from a 
few hundred dollars to several thou-
sand. I know one right-of-way agent 
who acquired an easement from an in-
dividual who wasn't particularly im-
pressed with the $500 offer the agent 
had made for the easement. The 
owner, however, had "fallen in like" 
with the agent's sport coat. The agent, 
sensing victors offered his coat in ex-

Figure 2: Single, two-way and three-way calls 

Noltherir 6 feet  

Lot 1, ABC subdivision 

— jeer — 

10 feet, 

-76 feet 

10 feet - 
—  21 

feet 

1 

Single call 
An easement located on the northerly six feet of Lot 1 of ABC sub-
division, as measured along the easterly and westerly boundaries 
of said lot. 

Two-way call 
An easement located on the southerly six feet of the westerly ten 
of Lot 1 of ABC subdivision, as measured along the southerly and 
westerly boundaries of said lot. 

Three-way call 
An easement located on the northerly 10 feet of the southerly 21 
feet of the easterly six feet of Lot 1 of ABC subdivision, as mea-
sured along the easterly and southerly boundaries of said lot. 

change for the easement. The owner 
accepted the offer and signed. The 
agent bought a new coat and submit-
ted an expense of $149.95, plus tax, 
which his company readily paid. 

Handling trespass complaints 
Frequently an attorney is consulted 

on right-of-way matters when it could 
easily have been taken care of by 
someone properly trained in right-of-
way matters. In fact, a frequent prob-
lem for many utilities is the scenario 
that follows. 

The property owners call to com-
plain about a pedestal on their proper-
ty that they never saw before. They are 
absentee owners and recently decided 
to build their retirement home on the 
property They can't find anything in 
their title report or deed that indicates 
that your company has any rights to 
be there. What are your options? 

Trying to find some sort of ease-
ment or permit in your files, none can 
be found. Then you must weigh the 
cost of moving the plant vs. hiring an 
attorney to defend your presence on 
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the property. Without some documen-
tation, the attorney is likely to say 
that it is very difficult to defend what 
appears to be trespass, in court. 

Perhaps the pedestal was placed 
with verbal permission years ago. It 
probably was because you know that 
your company has never trespassed. 
You do some investigating and discov-
er the pedestal was placed there 12 
years ago but the current owners 
bought the land 6 years ago. You won-

der why they never noticed the 
pedestal before. However, when they 
bought the property they really hadn't 
thought of where they would ultimate-
ly build their home until now. The 
pedestal is in the middle of the pro-
posed driveway and they want you to 
remove it at your expense. 

You might consider an optional 
approach. It doesn't always work 
but is worth a try. There is some-
thing in the law called "laches." It 

With 
Belden® 
Broadband 
Composite 
Cables. 

Belden M'ire b< Cable Company 

Why pull two ea ll-. when just one 
will do? Belden Conqiosite Cable 
combines state-of-the-art coax and 
twisted pair teclmology. These cables 
are ideal for all Broadband applica-
tions includher the simultaneous 
transmission of voice, video. 
data. and even voltage. 

Let Belden develop dw cable .11r 3,4, \\:1.10 ,o 

that is right for your application. 
Configurations include selections of: 
coaxial serics. pair counts, gauges, 
shieldings, flooding. messengers. and 
non-messengers. Belden Composite 
Cables are available in Siamese or 
Concentric constructions. For One 
cable that does the work of two. 
there is only one choice: Belden 
Composite *Cable. More information? 
Just request the Belden Broadband 
Cable Catalog. 

Call 1-800-8E1.1)EN-4. 

Reader Service Number 45 

Figure 3: Example of Exhibit A 

Lot I, ABC subdivision 

Exhibit "A" 

CATV easment to be located in oreo 
identified by hachure marks. 

7 
fe 

H II feet — 

The easement document would hove a statement indicating 
that the location of the easement "shall be located as shown 
on Exhibit A, attached hereto and made a part hereof." 

Amalgam. 
means "failure to act within a rea-
sonable period of time." This can be 
interpreted to mean that the owner, 
upon purchase of the property, did 
not inquire as to the rights of your 
company and therefore has given 
tacit permission to leave the pole 
there. Will it stand up in court? Not 
likely, but it has worked on innu-
merable occasions. Remember, we 
are discussing an optional ap-
proach. A bluff. 

Another tactic to use is "prescrip-
tive rights." Prescriptive rights can 
be invoked if your plant is clearly 
visible (open and notorious), in con-
tinuous use for the statutory time 
(five to 30 years depending on which 
state you are in), under a claim of 
right, and it must be adverse to the 
property owner. The use of prescrip-
tion is much stronger than laches be-
cause it is a realistic possibility if it 
is taken to court and all of the condi-
tions for obtaining a prescriptive 
easement have been met. The court 
can actually grant the easement. 

The exception to this is in New 
York state. Utilities are prohibited 
from exercising prescriptive rights. 
Sometimes the inclination is to just 
move your plant, at your company's 
expense, without any fight or negotia-
tion. It is more cost-effective in the 
long run to have a staff member or en-
gineer who is well-versed in right-of-
way matters than it is to refer it to an 
attorney every time a question arises 
about easements or rights-of-way. 

In conclusion, remember when 
asking property owners for ease-
ments, put yourself in their place. 
Would you grant the easement if 
this were your property? CT 
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CERTIFI CATION 
By Keith R. Hayes 

BCT/E Certification: Nothing 
good comes easy, Part 1 

hew! Done! Over! Fini! 
After more than 12 years 
of climbing the cable TV 
technical ladder from con-

tract installer to director of operations 
with many interim steps, I became in-
terested in the Society of Cable 
Telecommunications Engineers' 
Broadband Communications Techni-
cian/Engineer (BCT/E) Certification 
program as a way to expand and docu-
ment my broadband communications 
knowledge. After hearing much discus-
sion and many positive comments at 
the 1993 Cable-Tee Expo in Florida, I 
decided to embark on the road to certi-
fication by taking my first exam there. 
Fourteen tests, 300 questions, six es-
says and 30 months later, I fulfilled 
my quest by becoming the 124th certi-
fied Broadband Communications En-
gineer. I also stopped along the way 
and became one of the 395 or so folks 
who are certified at the Technician 
level, and even completed Installer 
certification. 
I cannot adequately describe my 

feelings of satisfaction, accomplish-
ment and relief when Marvin Nelson, 
who at the time was director of certifi-
cation for SCTE, notified me of my 
completion of the program. It was one 
of the most significant events in my 
life, exceeded only by my marriage 
and the birth of my son. It was good! I 
have been asked by many people, and 
indeed have asked myself many times, 
why? What is the BCT/E program? Is 
it difficult? Is it relevant? And most 
importantly, is it worth it? 

My answer to the last three ques-
tions: Absolutely! 

Keith Hayes is director of operations 
for Vanguard Cable Corp. in At-
lanta. He is certified by the Society 
of Cable Telecommunications Engi-
neers in both its Broadband Com-
munications Engineer and Broad-
band Communications Technician 
programs. 

About the BCT/E program 
I have heard comments from vari-

ous individuals regarding the percep-
tion of an aura of "mystery" around 
the BCT/E program. This perception 
exists despite more frequent testing 
and tutorials offered by the Society 
and its chapters, the detailed program 
guidelines in the July 1992 Interval 
and July 1995 Interval, as well as a 
number of columns from folks such as 
Bob Luff. Hopefully this article will be 
helpful to those who read it in erasing 
the mystery 
I will attempt to capture the 

meat of the program here. For more 
complete information, please refer 
to the "Complete Guide to Certifica-
tion" in the July 1995 SCTE Inter-
val or contact the SCTE at the ad-
dress and phone number at the end 
of this article. 

The BCT/E program was devel-
oped beginning in 1984 after the Fed-
eral Communications Commission 
asked organizations such as the SCTE 
to develop programs to replace the 
First Class Radiotelephone licensing 
procedure. The First Class license was 
widely used by the cable industry to 
document technical competence. The 

first BCT/E test was available in 1985, 
with the others completed and avail-
able by 1987. The first people became 
certified in 1988, beginning with Ron 
Hranac. Coincidentally, I was studying 
for my First Class ticket when the pro-
gram was abandoned by the FCC, 
leaving only the general radiotele-
phone license. I eventually switched 
modes and got my amateur radio li-
cense, which is lot more fun anyway. 
A couple of key differences of the 

BCT/E program from the FCC First 
Class Radiotelephone License are: 

1) It is specific to the technical 
knowledge necessary in the broad-
band communications industry 
(Radar anybody?) 

2) It requires continuous industry 
education to ensure that anyone who 
has current certification is making the 
effort to keep up with technological 
advances within the industry Just 
think, if you got your First Class li-
cense in 1980 and then moved out of 
the industry would a prospective em-
ployer be able to tell if you had any 
broadband fiber-optic knowledge from 
your license? I think not. The level of 
training that is required for re-certifi-
cation virtually ensures that you are 

BCT/E requirements at a glance 

Item Technician Engineer 

Education N/A Formal electronics training or equivalent. 
(See July 1995 SCTE Interval.) 

Experience Two years uni Five years broadband, two of which must 
include responsible contribution to a 
significant technical function. 

References Three Three 

Exams Must pass all seven 
Technician exams 

Must pass all seven 
Engineer exams 

Membership National SCIE member National SCTE member 
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geosynchronous orbit at 120° W longi-
tude. What is the distance from anten-
na to satellite? Answers: a) 13,000 
miles; b) 35,680 kilometers; c) 24,267 
miles; d) 25,623 miles; e) 52,500 yards. 
Well, you can throw out answers a, b, 
and e, but you would have to calculate 
slant-range distance to determine if c 
or d was the correct answer. (Neither 
is correct; I picked a couple of numbers 
out of the air.) 

Perhaps the previous example 
gives you a picture of the relative level 
of knowledge that differentiates the 
Technician exams from the Engineer 
exams. Another example might be 

Let's talk baseband. This area is 
for all headend techs, master control 
techs, LO/PEG folks, and anybody 
else who lives in the baseband envi-
ronment. This category tests knowl-
edge of the terminology, components, 
standards and formats of baseband 
video circuits, and looks at audio in 
the same vein with emphasis on 
monaural and BTSC/stereo transmis-
sion. Theory and operation of studio 
equipment such as TV cameras, 
videotape recorders and even studio 
lighting are covered. The category 
concludes with baseband tests and 
measurements, and the critical 

"There is an old adage that 
an engineer doesn't know everything, 

but knows where to find anything 
he needs to know." 

where a Technician would be expected 
to know free-space attenuation at 
CARS band microwave frequencies, 
and an Engineer would have to calcu-
late actual path loss. Clear as mud? 

Category I—Signal 
Processing Centers 

Q: 1f the signal acquisition center 
is the henr1Pncl, what is the tailencl? 

A: The couch potato. (Don't shoot 
me—I'm a BCE, not a comedian.) 

In short, this category covers all 
the intricacies of a headend: selecting 
a site, laying out a building, determin-
ing tower height and structure as well 
as the types and theory of the anten-
nas put on towers, types of equip-
ment, necessary maintenance, record 
keeping and FCC/other rules. If you 
are a headend tech or the supervisor 
of a headend tech(s), you should 
strongly consider testing in this cate-
gory even if you do not wish to pursue 
complete certification. A couple of the 
key references for this category in-
clude the National Cable Television 
Association Recommended Practices 
for Measurements on Cable Television 
Systems and the 47 CFR Part 76 FCC 
regulations. 

Category II—Video and 
Audio Signals and Systems 

Q: What parts of a house are con-
tained in a video signal? 

A: The front porch and back porch. 

emerging technology of digital video 
and audio systems, from closed cap-
tioning to compressed digital video. 
Probably the most critical references 
for this category are the NAB Engi-
neering Handbook and the NTC Re-
port #7 that is found in the NCTA 
Recommended Practices. 

Category III— 
Transportation Systems 

Q: If Rod Serling lived in the 7'wi-
light Zone, where does a microwave en-
gineer live? 

A: The Fresnel Zone. 
This category is perceived by 

many to be the most difficult examina-
tion at the Engineer level because it 
includes solving for complex items 
such as satellite-to-TVRO link and 
distance and bearing for microwave 
hops. In fact, many BCT/E certificants, 
myself included, have had the distinct 
pleasure of enjoying this examination 
more than once. This category looks 
at the general theory of noise, modula-
tion techniques, measurement systems 
and equipment, and the regulatory 
agencies and rules that apply. The 
focus is then narrowed to microwave 
systems; AML/FML as well as requi-
site site engineering; and fiber-optic 
systems, including fiber transmission 
basics, link analysis, modulation, and 
installation and maintenance. The last 
area covered in this category is the 
one that fascinates our customers the 

most: satellite systems. How in the 
heck do we receive signals from more 
than 22,000 miles in space? Specifics 
include site and path engineering, fre-
quency assignments, security systems 
and maintenance and testing. This 
category required more references 
than most of the others as it covers so 
many different technologies. In my 
view, some key references are Under-
standing Fiber Optics by Jeff Hecht, 
AML Seminar Manual from Hughes, 
Broadband Coding Modulation and 
Transmission by Bernhard Keiser, and 
the NAB handbook. 

Category intermission: I have and 
will discuss some of the references 
that I found key to obtaining sufficient 
knowledge to pass the examinations, 
but important reference sources not to 
be overlooked are the category-specific 
tutorial videotapes that are available 
from SCTE. Each one is taught by an 
expert(s) in the field, and you benefit 
from the questions and answers that 
accompany them. Another key refer-
ence that covers some topics in all cat-
egories, except Category VII, is SCTE's 
Reference Bibliography Reprint Manu-
al, which pulls together many resource 
articles published in various trade 
publications. From satellite/MO 
path analysis to converter operation, 
this book covers many key topics, and 
is an easy-to-use source for some hard-
to-find material. 

Category IV— 
Distribution Systems 

Q: How is the seat in front of your 
boss's desk and 1/4-inch strand simi-
lar? 

A: Lots of tension. 
OK, all you trunk/line techs. 

This category is for you. You've been 
activating, balancing, proofing, re-
pairing and maybe even designing 
coaxial distribution systems for 
years, but do you really know the 
science and engineering behind 
what you do? What is inside that 
equalizer box? What is unity gain? 
Why is frequency response align-
ment called sweeping? 

This category begins with calcula-
tions, including the origin of the deci-
bel, dBs with references, and formulas 
with dBs. The category then moves to 
system design engineering, covering 
basics such as mapping and graphic 
symbols, to more advance topics such 
as system architecture, powering and 
fiber optics. The heart of the category 
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is within the distribution components 
section, which covers the cable, ampli-
fiers, connectors, and passives that 
compose the core of coaxial broad-
band systems. Category IV concludes 
with sections on construction tech-
niques and system proof and testing. 
A couple of key references for Distrib-
ution Systems include Cable Televi-
sion by Bill Grant, NEC/NESC hand-
books, and Ken Simons' classic, Tech-
nical Handbook for CATV Systems, 
which has some of the best coverage 
of system distortion calculations 
available. 

Category V—Data 
Networking and Architecture 

Q: How are Buckingham Palace 
and a video dialtorze network alike? 

A: Lots of protocols. 
This category is becoming even 

more crucial as cable operators begin 
to explore business offerings over 
their broadband networks such as 
Internet access, home-to-business 
networks and CAP/residential tele-
phony. This category begins with the 
basics; bits and bytes, data stan-
dards, ISO/OSI model and modems. 
It then moves on to cover network 
architecture and media, including ar-
chitecture, media, hardware and In-
ternetworking. Transmission sys-
tems, the next area, covers the core 
topics of getting data from one point 
to another, including modulation 
techniques, protocols and error 
checking and correction. Category V 
concludes with sections on public 
networks (telephony) and testing 
and maintenance of data networks. 
Some crucial references include Un-
derstanding Data Communications 
by Gilbert Held and Broadband Cod-
ing, Modulation and Transmission 
Engineering by Bernhard Keiser. 

Category VI—Terminal Devices 
Q: What is the most likely failure 

point within the home? 
A: Loose nut attached to the 

remote. 
You receive it at the headend, you 

ship it over your network, but what do 
you do with it at the customer's home? 
Whether it's NTSC channels, BTSC 
stereo, signal security through encryp-
tion or addressable/pay-per-view 
(PPV) systems, if it is in the home, 
you'll find it here. Category VI begins 
with a look at the basics, customer-
owned TV sets, VCRs, FM receivers 
and various interfaces, including digi-
tal products, (a little Sega or DMX, 
anyone?). It moves on to cover set-top 
devices, from basic converters to ad-
dressable decoders, program security, 
and PPV systems. Next is applicable 
regulations (have you heard of Part 
15?), including the NEC/NESC, FCC 
rules and independent testing labora-
tory requirements. The category con-
cludes with the performance testing 
that is necessary to ensure adequate 
performance. 
A couple of necessary references 

are 47 CFR parts 17 and 76, and the 
SCTE's Reference Bibliography 
Reprint Manual. 

Category VII—Engineering 
Management and 
Professionalism 

Q: How are managers and freeway 
commuters alike? 

A: They both ignore laws: physics 
and traffic. 

This is the only category that does 
not assess knowledge with a 50-ques-
tion multiple choice test. This category 
really examines your thought process-
es, decision-making ability, and your 
awareness of the "big picture," not just 
the little details of the situation. One 

3 days of informative, cost-effective, up-to-date 
instruction for cable tv technicians. 

may ask, how is this done? It is done 
by presenting three case studies of sit-
uations that one might find himself or 
herself in, and by asking you to write 
a brief essay on what you would do if 
placed there. The key point is, the an-
swer may be obvious; what is crucial 
is your reasoning that allowed you to 
determine the answer. In addition to 
your reasoning, you must discuss the 
scope of the criteria that you consid-
ered in your decision-making process. 
This category fortunately has one of 
the best reference materials available 
for any category in the Category VII 
review course hosted by Wendell Bai-
ley of NCTA. I strongly urge you to 
get a copy and view it before taking 
this test. 

You've studied, you've prepared, 
and now it's show time! 

Whether it is your first examina-
tion or your fourteenth, chances are 
you will go in and face the proctor 
with butterflies in your stomach, no 
matter how well you are prepared. In 
Part 2 of this article in a future issue 
of CT, I will give some general test 
taking and preparation guidelines 
from my own experience as well as 
those of several other BCEs with 
whom I associate. 

Jim Kuhn of Ameritech taught a 
Category III tutorial at the 1995 
Cable-Tee Expo, and emphasized in 
big, bold, print on the bottom of each 
page of his handout, "Know your ref-
erences, know your formulas, know 
your calculator" This adage is ex-
tremely important in its simplicity. 
You must know how to use the three 
items above, particularly at the Engi-
neer level where many exams include 
complex multiexpression algebraic or 
trigonometric formulas. The place to 
learn where to work them and where 
the appropriate keys are on your cal-
culator is not in the exam room under 
a three-hour time limit. CT 

The author wishes to thank Mary Nel-
son, SCTE vice president, technical 
programs, for his review of this artick. 
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BACK TO BASICS 
By Wes Berkey 

Simple steps to 
headend troubleshooting 
E 

ven the most sophisticated 
headend system can have 
an occasional problem. 
When a problem does 

occur, it often is up to the cable opera-
tor to address the issue, which re-
quires basic troubleshooting 
knowledge. The best way to ac-
quire troubleshooting skills is 
through experience. Following 
are some valuable tips for ana-
lyzing possible problems with 
your headend: 
• Don't jump to conclusion& 

Even if you think you know 
what is wrong immediately, 
don't skip the important step of 
fully researching the problem. 
Who first noticed the problem 
and how did he or she describe 
it? What are the symptoms? 
Are there any status indicators 
that may offer additional infor-
mation? Has the same problem 
(or a similar problem) occurred 
before and how was that prob-
lem solved? Before you go on 
an expensive and time-consum-
ing search for the source of the 
problem, you need as much in-
formation as possible. 
• Review your documenta-

tion. It is important to review 
the system architecture so that 
you may more easily pinpoint 
the components of the system 
that may be contributing to the 
problem. Your system should 
have documentation that in-
cludes diagrams of the headend and 
distribution wiring. These diagrams 
will be a valuable tool as you attempt 
to locate the source of the problem. 
• Check your connections. When 

you have an idea of which section of 
the system or specific system compo-
nent(s) may be causing the problem, 
verify the cable connections of the sig-

Wes Berkey is a headend system de-
signer with Scientific-Atlanta. 

nal path in question, starting at the 
furthest downstream termination 
point. The most common cause of 
headend signal degradation is a poor 
audio or video termination. Check 
carefully for mismatched impedance 

or disconnected cables in the base-
band video and baseband audio 
wiring; they are often the culprit for 
impaired signals. 
• Compare levels to spec. Verify 

levels both at the combined output 
test point and at the unit level test 
point(s) such as the modulator, up-
converter, etc. The measured levels 
should be equal to the headend de-
sign levels indicated on system dia-
grams, and should be compatible with 

other corresponding signal levels. 
Oversaturated or undersaturated 
video signals, or "audio buzz" prob-
lems are often traced to improperly 
adjusted video or audio modulation in 
the video monitor. 

• Consider the source. Verify 
the source signal quality, paying 
special attention to distortions 
that may already be present in 
the source signal. You need to 
determine whether the system 
problem is due to the perfor-
mance of one of the system com-
ponents or due to the source it-
self. If the source signal is al-
ready impaired before it enters 
the headend system, there may 
be no need to look further to 
solve the problem. Source com-
ponents to check for signal qual-
ity include BTSC stereo en-
coders, matrix switches, and 
satellite receivers, as well as the 
antennas and local origination 
equipment. 
• Check the scrambling If 

you trace the problem to a 
video scrambling unit, you can 
determine whether the scram-
bler is functioning properly by 
turning the scrambling off; if 
the problem disappears, check 
the scrambler or the scrambler 
interface. If the problem per-
sists, you may need to look 
elsewhere for its origins. 
(Note: Some programming may 
not be suitable to be "in the 

clear" (unscrambled) during the trou-
bleshooting process. Bear this in 
mind before turning off any video 
scrambling.) 
• Verify power and temperature. If 

the problem is intermittent, then ex-
amine the power and temperature 
stability of the headend environ-
ment. Often a headend problem can 
be traced to fluctuations in power or 
temperature. Other intermittent 
problems are due to loose or broken 
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internal components that can fail 
with vibration. 
• Diagnose power loss symptoms. If 

the headend has experienced a power 
loss, there are several symptoms to in-
vestigate. The back-up power system 
may be noisy upon startup, causing 
performance problems. Some headend 
components may latch or "hang up" 
after a restoration of power and you 
may need to reset the individual units. 
Other headend components may fail 
due to a power surge and subsequent-
ly require servicing. 

Although some of the system tests 
listed here may seem time-consuming, 
it is often more time-consuming to 
skip a step that seems obvious. Lack 
of discipline while troubleshooting 
will only make the process more diffi-
cult; if you adhere to logical trou-
bleshooting practices you will success-
fully find and solve any headend 
problem. 

Common headend problems 
If the distributed signal is unac-

ceptably "snowy" at a subscriber loca-
tion, it is likely that the signal degra-
dation is due to the cumulative effect 
of broadband noise. A good metric of 
the broadband noise is the system's 
carrier-to-noise ratio (C/N). The video 
signal-to-noise ratio (S/N) is another 
noise measurement that is useful in 
identifying causes of signal distortion. 
I recommend that you use C/N to 
evaluate your headend system be-
cause the system S/N ratio is greatly 

affected by the source quality, where-
as the C/N is more a measure of the 
system performance. 

The first thing to determine in the 
case of signal impairment due to 
broadband noise is whether just one 
channel, a certain group of channels, 
or all channels are affected. If the 
whole system is affected by broadband 
noise, then it is likely that the cause of 
the distortion is in the distribution 
system. If only a certain group of 
channels is affected, then the C/N 
problem is likely to originate in the 
combining network. If a single channel 
is experiencing a problem, then the 
video modulator for that channel 
should be examined. 

Don't fool yourself while trou-
bleshooting the system C/N. The 
noise floor of the measurement de-
vice (usually a spectrum analyzer) 
greatly affects the outcome of the 
C/N measurement, and incorrect 
measurements can lead you to in-
correct conclusions about the cause 
of the problem. To measure a C/N as 
high as 70 dB, the carrier level 
should be greater than 50 dBmV; a 
detailed procedure is available from 
Scientific-Atlanta for the measure-
ment of unit-level and combined 
system C/N. 

To determine whether a noisy pic-
ture is due to the source video signal 
or the satellite receiver for that 
channel, you should measure the 
video S/N ratio. Measure the S/N 
ratio at the video output of the satel-
lite receiver for the channel in ques-

tion. Using a spare satellite receiver, 
if possible, measure the S/N ratio 
from the same satellite transponder. 
If you don't have a spare receiver, 
you may have to interrupt another 
channel on the system temporarily 
to use its receiver for this second 
measurement. Compare the original 
measurement result with your sub-
sequent result; if the second result 
was significantly better, the demodu-
lator circuit within the satellite re-
ceiver could be the cause of the dis-
tortion. 

Troubleshooting 
equipment shopping list 

Finally, while troubleshooting the 
headend system, it is advisable to 
have the following pieces of test equip-
ment available at the site: 

1) TV/monitor — Used both for 
baseband signal quality verification 
and RF signal quality verification. 

2) Spectrum analyzer or field 
strength meter — Used for RF signal 
level verification, balancing levels, and 
frequency response measurements. 

3) Video waveform monitor — Used 
for baseband video specification verifi-
cation. 

4) Agile demodulator (or set-top ter-
minal) — Used to demodulate RF sig-
nals to baseband to enable baseband 
signal verification. 

5) Oscilloscope — Used to measure 
audio signal response. 

6) Multimeter — Used to check im-
pedance, measure test point voltages, 
and verify power specifications. 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. 

E Please send me information and an application for the SCTE Installer Program 

Name 

Address 

Phone ( ) FAX ( ) 
  8 

I The Society of Cable Telecommunications Engineers Mail to: 
"Training, Certification, Standards" SCTE 

140 Philips Road, Exton, PA 19341 
OR FAX TO: (610) 363-5898 

SETE 
SCTE 6/96 
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SCTE CABLE-TEC EXPO 

Cable-Tec Expo program guide 

I 
f you're reading this at 
the Society of Cable 
Telecommunications En-
gineers Cable-Tec Expo 

'96, welcome to Nashville, TN, and 
the premiere technical trade show 
in the cable telecommunications 
arena. With the industry's mergers, 
acquisitions and new technologies 
that have been making headlines 
over the past year, now more than 
ever it's time to gain insight into the 
new equipment and ideas that have 
made all this possible. 
What follows is a preliminary 

program guide for the convention. 
Check out your show guide for more 
details and don't miss the CT /IC 
Daily, which brings you the show's 
breaking news and information on 
the conference sessions and show 
floor activity. 

June 9: 
Preconference tutorials 
• Achieving BCT I E Technical 

Certification with Marvin Nelson of 
the SCTE. 
• Audio Quality in the Multi-

channel Universe (Part 2) with Russ 
Murphy of The Family Channel. 
• Consumer Interface and the 

New Telecommunications Bill with 
Walt Ciciora (consultant for the 
NCTA). 
• Justifying Technical Training 

in Your Company's Annual Budget 
with Don Oden, NCTI. 

June 10: 
Engineering Conference 
• Session A: Fiber-Related Issues 

with Tony Werner, TCI (moderator); 
John Chamberlain, Norscan; Pawan 
Jaggi, Pirelli Cable Corp.; and Pete 
Wagener, Antec Corp. 
• Session B: Video Transport 

with Nick Hamilton-Piercy, Rogers 
Cablesystems (moderator); Mark 
Davis, Cox Communications; 
Charles Kennamer and Ohs Nesco, 
TCI; Keith Kreager, Antec Corp; 
Jack Terry, Nortel; and John 
Thomas, ADC Video Systems. 

• Session C: Data Over Cable 
with Ken Wright, Intermedia Part-
ners (moderator); Frank Cotter, 
Rogers Cablesystems; and Bob 
Cruickshank, CableLabs. 
• Session D: Return Spectrum 

Issues with Alex Best, Cox Cable 
(moderator); Brian Bauer, ADC 
Telecommunications; Jerry Green, 
H-P/CaLan; Dean Stonebeck, Gener-
al Instrument; and Bill Xenakis, 
Wireless and Cable Products. 

June 11-12: 
Expo workshops 
• Cost Analysis of System Re-

builds with Dale Lutz of ETG and 

Scott Shupe of Intermedia Partners. 
• Data Transmission Byte by Byte 

with Richard Covell of Texscan. 
• Digital Technology 102 with 

Megel Brown of Comcast and Don 
Gardina of Hewlett-Packard. 
• In-Premise Wiring Issues with 

Barry Smith of Texscan and Neal 
Tinggaard of TCI. 
• Making Two-Way Work with 

Ron Hranac of Coaxial International 
and Tom Staniec of Time Warner. 
• Network Architectures 102 

with Kenneth Metz of Integrated 
Technology and Jeffrey Sauter of 
C-COR. 
• Network Management (OSS, 

BSS) with Pamela Anderson of Ca-
bleLabs and Terry Poindexter of In-
tegration Technologies. 
• Powering Issues with Tom Os-

terman of Comm/Net Systems. 
• Regulatory Issues with Ralph 

Haimowitz of the SCTE; Steve John-

son of Time Warner Cable; Jonathon 
Kramer of Communications Support 
Group; and Frank Lucia and John 
Wong of the FCC. 
• Telephony 102 with Jay Junkus 

of KnowledgeLink and Tony Guitier-
rez of Nortel. CT 

166 JUNE 1996 • COMMUNICATIONS TECHNOLOGY 



TRILITHIC 

SST-9580 
TRILITHIC 

SSR-9580 

SWEEP 

INGRESS 

GAINITLT 

SWEEP 

on:GRESS 

Finally, Total Return Path Maintenance 
For 2-Way Distribution Systems 

When equipped with the Multiplexer Option, 
the 9580SST accepts signals from up to 8 
separate test points and analyzes sweep 
& ingress from each individually, returning 
data to as many as 6 SSR field units (A thru F) 

connected to it 

Announcing the Trilithic 9580 Sweep and 
Ingress Monitoring System 
More Than A Return Path Sweeper 
Displays sweep response, calculates gain and tilt, and 
measures return path ingress and noise. 

Fast and Convenient 
Updates all measurements approximately twice 
per second. 

Versatile, Cost Effective 
One heaciend unit supports six field units, and with 
no loss of speed. 

Detailed Troubleshooting Data 
One headend unit can monitor up to eight return 
test points individually. 

For more information about the Trilithic 9580 Return Path 
Maintenance System, or Trilithic's full line of 

Broadband Test Equipment, dial 

1-800-TRILITHIC 
http://www.trilithic.com 
Reader Service Number 146 



SCHOL ARSHIP  

Attention installers: Scholarship 
opportunities available from SCTE 

he technology of the 
cable TV and telecom-
munications industry 
continues to grow dra-

matically. As the face of our in-
dustry changes, we can't lose 
sight of one of the most essen-
tially vital elements of our busi-
ness: the installer. Before there 
can be a satisfied customer, there 
needs to be a competent installer 
who makes that connection to 
the customer's service. In many 
cases, the installer is the first 
and only real face-to-face contact 
the customer may have with our 
industry. It is the installer who 
must make a good impression 
with his or her appearance, the 
manner in which the installation 
procedure is described to the cus-
tomer, the knowledge the in-
staller displays about the job, the 
workmanship in which the in-
stallation is done, and the final 
results, all of which contribute to 
a quality installation. 
How might the industry assist 

new installers in getting the right 
instruction from the start? This is 
a question that the Society of 
Cable Telecommunications Engi-
neers continues to ask. The SCTE 
Installer Certification Program is 
already in existence. In addition 

to this, the Society's scholarship 
subcommittee will provide to qual-
ified installer candidates scholar-
ships in the form of training and 
the opportunity to become certi-
fied through SCTE. 

The purpose of this scholarship 
is to encourage the early educa-
tion of installers entering the 
cable industry, as well as existing 
installers. Eligibility for a scholar-
ship is open to all SCTE Installer 
Members. (Installer membership 
can be requested at the time of 
application.) The actual require-
ments for approval are the same 
as those existing for other scholar-
ships awarded through SCTE, ex-
cept the nominee does not need to 
be National member. (See the ac-
companying sidebar.) 

The scholarship awarded will 
be the Installer Course offered 
through the National Cable Tele-
vision Institute and enrollment 
into the SCTE Installer Certifica-
tion Program. An advisor from the 
SCTE scholarship subcommittee 
also will be assigned for coaching 
and encouragement. An additional 
benefit is industry recognition and 
a boost to the successful candi-
date's career. 

To apply, the candidate or the can-

Scholarship 
guidelines 

1 When deliberating over scholar-
ship applicants and award recom-
mendations, the student advisor 
working group and this subcommit-
tee shall consider the following: 
• Career goals are consistent 

with SCTE direction. 
• Financial need. 
• Lack of educational opportuni-

ties beyond SCTE scholarship. 
• Supporting recommendations 

from the applicant's supervisors 
and references. 
• No applicant shall be awarded 

more than two scholarships in any 
consecutive 12-month period. 

didate's supervisor can submit the 
scholarship application. For a copy 
of the application fill out the form 
below and send it to the SCTE. 
You also may contact Pat Zelenka 
at SCTE national headquarters, 
(610) 363-6888, or stop by the 
SCTE membership booth at Cable-
Tec Expo '96 in Nashville, TN, for 
further details. CT 

Yes' I'd like more information and an applica tion for the Society of Cable 
s Telecommunications Engineers Scholarship Subcommittee's Installer Award. 

Name 

Company 

Address   

City 

Phone  

FAX 

 State  ZIP   

Mail to: SCTE, 140 Philips Rd., Exton, PA 19341, Attn: Pat Zelenka, or Fax (610) 363-5898. 
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TRILOGY COMMUNICATIONS INC. 

THE ULTIMATE C LE SUPPLIER 

ation 
Unequalled Fiber to Feel 
Transmissions,4 

Proven Technology 

Low Loss Cable Leader 

xcellence 
Superior Control Process 

State of The Art Equipment 

d On Time Delivery 
SUPERIOR CORROSION PROTECTED 

DROP CABLE 

Trilogy Communica pends the same diligent pursuit of perfection in manufacturing dual-drop 
cables for TV/tele installations, 50Q. cables for downlink transmissions, and RMC2 radiating air-
dielectric coaxial c e for open-air communications in highly developed or underground locations. 

SENDING THE RIGHT SIGNAL 

ritilogyto 
COMMUNICATIONS INC. 

See Us At SCTE Booth #2232 

Call or write for free samples and brochure: 
TRILOGY COMMUNICATIONS INC., 2910 Highway 80 East, Pearl, Mississippi 39208 

(800) 874-5649 / (601) 932-4461 / FAX (601) 939-6637 Reader Service Number 3 



KEEPING TRACK 

CableLabs adds modem, telecom staff 
CableLabs added staff to its cable data modem expertise in the Operations 

Technologies Projects department, and to its wireless telecommunications capa-
bilities. David Harrison, formerly of BDM International, was named project 
manager, network systems development. He is responsible for the development 
of network architectures and financial models associated with providing 
telecommunication services over evolving cable systems. Prior to joining Cable-
Labs, Harrison was manager of information systems at BDM International. He 
also was an architect of the Defense Department's telecommunications net-
work upgrade. 

Also, Brian Reilly was named staff project engineer; he will focus on cable 
data modem projects. Prior to joining CableLabs from the University of Col-
orado, Reilly spent 10 years with GTE Government Systems Corp. where 
he was a member of technical staff. His work there included network design of 
ATM/SONET systems, circuit and system design of computing hardware, and 
ASIC design. 

Also new to the company is Thomas Moore, who was appointed project 
manager of advanced network development. Moore provides technical and pro-
ject management support for the design and implementation of laboratory-
based cable data modem performance testing and network performance model-
ing. Prior to joining CableLabs, Moore spent five years as president and general 
manager of a subsidiary of Public Service Company of Colorado. 

Pamela Anderson was appointed project manager, enterprise management 
technologies. She is responsible for the analysis of operations and business sup-
port systems required to support the new cable telecommunications environ-
ment. Anderson has 11 years of experience in information systems and archi-
tecture development, including stints with NASA, Shell Oil Co. and BDM In-
ternational where she designed local and wide area data communications ar-
chitectures and integrated network management system architectures, migra-
tion strategies and deployment plans. 

Michael Laflin is the new lead member of technical staff on wireless tech-
nologies in engineering. In this position, Laflin evaluates the technical aspects 
for leveraging cable plant for wireless telephony applications. From 1988 to 
1995, Laflin was with the Institute for Telecommunication Sciences, U.S. 
Department of Commerce, heading the ELF/VLF research between 1988 
and 1991. From 1993 to 1995 he headed the institute's PCS research program. 

General Instrument an-
nounced that Woo Paik rejoined 
the company as executive vice 
president, technology, for the Com-
munications Division's western 
operations. As senior vice presi-
dent of new business and ad-
vanced development until 1995, 
Paik led the Advanced Develop-
ment Team developing digital TV 
technology, pioneering both digital 
standard and digital high defini-
tion TV systems. Dr. Paik is a 
founder of the VideoCipher Divi-
sion of GI and was one of the key 
inventors of the VideoCipher II 
system that became the de facto 
standard for satellite video en-
cryption used by virtually all 

cable programmers including 
HBO, Showtime, CNN, ESPN 
and Disney. 
Dennis Schwab, vice presi-

dent of sales, cable and satellite 
products for California Amplifi-
er Inc., retired on March 29, 
1996. Citing family considera-
tions, Schwab stated, "I have thor-
oughly enjoyed my 11-year tenure 
with California Amplifier. The 
company has experienced phenom-
enal growth during this period 
and I am proud to have played an 
integral role in its success. At this 
juncture in my life, however, it's 
time to focus on my family and 
the community goals we have set 
for ourselves." 

Scientific-Atlanta announced 
that Thomas Steipp has joined 
the company as vice president 
and general manager of high-
speed data systems, including 
cable modems. Steipp is responsi-
ble for S-A's high-speed data com-
munications systems. He will 
oversee the introduction of inter-
active cable modem products, 
which integrate with the compa-
ny's transmission and digital 
headend equipment to provide an 
end-to-end data communications 
solution for broadband operators. 
Previously, Steipp was with 
Hewlett-Packard Co. for 15 
years. Most recently he was gen-
eral manager of the Federal Com-
puter Operation, where he was in 
charge of winning several new 
contracts. He also held marketing 
management positions in 
Hewlett-Packard's mass storage, 
telecommunications and network-
ing business units. S-A also 
named Patrick Tylka president, 
North American and Latin Ameri-
can sales of the Broadband Com-
munications Group. Tylka was 
previously president of North 
American sales division. Tylka di-
rects an extensive sales force pro-
viding an end-to-end broadband 
solution of voice, video and data 
for cable TV, telephone, electric 
utility and related companies in 
the Americas. 

George Stewart will succeed 
Gregory Bicket at Tele-Com-
munications Inc.'s Argentinean 
Cablevision SA as COO. Bicket 
will oversee Latin American oper-
ations for TCI. 

Robert Lewis joined Online 
Service Systems board, charged 
with identifying acquisition tar-
gets for the Internet company. 

At the National Cable Televi-
sion Association, Teresa Pitts 
has joined the association to help 
out Rick Cimerman in its State 
Telco Policy Office. Meanwhile, 
Public Affairs Director Bridget 
Blumberg left NCTA to spend 
more time with her 18-month old, 
Corbin. 
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tille ere AUDIO 8t VIDEO 
ConWle ímergency lert ystem 

«me "SUB-ALEFgT" 

AV-FAS 
Power On 

• 
Output 

• The "Sub-Alert" was designed to interrupt, "composite IF" and "separate A/V IF" loops and 
"baseband audio and video" sources, individually or jointly and simultaneously. 

• The "Sub-Alert" was conceived to allow for both compatibility and expandibility into future 
requirements, while making both local alerting and FCC compliance easy! 

• The "Sub-Alert" was developed with an "open platform" concept! 

• The "Sub-Alert" is compatible with advanced CATV network requirements! 

• The "Sub-Alert" was designed to save cable operators thousands to hundreds-of-thousands 
of dollars! 

• The "Sub-Alert" can be "customized" on a channel by channel basis during installation! 

• The "Sub-Alert" is capable of overriding hundreds of channels! 

• The "Sub-Alert" is the only system to address the switching requirements of cable opera-
tors! 

• The "Sub-Alert" is so flexible, it can be configured for total compatibility with any modulator, 
regardless of age or brand! 

• The "Sub-Alert" maintains pilot video carriers during every alert, so system levels remain 
stable! 

• The "Sub-Alert" is competitively priced! 

• The "Sub-Alert" addresses the current and future needs of both the cable operator and all 
subscribers. 

MEGA HERTZ 
Established 1975 

See Us At SCTE Booth #485 

"Unique" Products For the 21st Century! 

DENVER,C0 ATLANTA, GA ST. LOUIS, MO 
800-525-8386 800-962-5966 800-821-6800 
FAX 303-779-1749 

OCALA, FL 
800-922-9200 

INDIANAPOLIS, IN 
800-922-9200 

Reader Service Number 130 



PRODUCT NEWS 

Spectrum analyzers 
B+K Precision introduced four 

low-cost spectrum analyzers de-
signed for a wide variety of applica-
tions. The units are stable, relative-

ly drift-free, and feature wide dy-
namic range, large maximum signal 
input, tracking generators and 
audio demodulation. 

The company says all four mod-
els' stability and dynamic range are 
equal to that of spectrum analyzers 
costing thousands of dollars more. 
The units can measure low-ampli-
tude signals with a measurement 
range of over 113 dB (-100 to +13 
dBm) with 80 dB being displayed on 
the screen at 10 dB/division. Maxi-
mum input level is +20 dBm. 

The new units are guaranteed to 
drift less than 0.15 MHz per hour. 
Two optional accessories are avail-
able: a battery pack and a 75-50 ohm 
impedance-matching adapter. The 
battery pack makes these analyzers 
truly portable, while the impedance-
matching adapter extends the analyz-
ers' usefulness to 75 ohm applications. 

Models 2615 and 2620 are de-
signed for applications up to 500 
MHz. Both models include a scan 
width selector that can adjust the 
frequency display width from 50 
kHz to 50 MHz per division. Both 
models include a four-digit numeric 
LED readout that can selectively 
display either the center or marker 
frequency. Frequency measurement 
is made by adjusting a needle-like 
cursor to the point of interest on the 
display and reading the four-digit 
marker frequency value. 

Model 2620 also includes a track-
ing generator that permits a four-
terminal measurement that is use-
ful in network and filter passband 
analysis. The tracking generator is a 
frequency synchronous signal source 
with a range of 100 kHz to 500 MHz 

that is controlled by the frequency 
of the spectrum analyzer. The out-
put level is adjustable from -50 dBm 
to +1 dBm in four 10 dB switchable 
steps in addition to an 11 dB rotary 
variable attenuator control. 

Models 2625 and 2630 have AM 
and FM audio demodulation to 
allow the user to listen to and iden-
tify RF signals. Model 2630 also in-
cludes a tracking generator. Fine 
and coarse center frequency con-
trols, combined with a scan width 
selector, enable simple frequency do-
main measurements from 100 
kHz/division to 100 MHz/division. 
Both models include a four-and-a-
half digit numeric LED readout that 
can selectively display either the 
center or marker frequency. 

All models are suitable for pre-
compliance testing during develop-
ment prior to third-party testing. An 
optional near-field sniffer probe set 
can be used to locate cable and PC 
board emission "hot spots" and eval-
uate EMC problems at the bread-
board and prototype level. The com-
pany says the spectrum analyzer/ 
sniffer probe combination is an ex-
cellent solution for RF leakage/radi-
ation investigation, CATV/MATV 
system troubleshooting, cellular 
telephone/pocket pager test and 
EMI diagnostics. There is an option-
al measurement output for a PC 
that makes result documentation 
easy and affordable. 

The Model 2630's tracking gener-
ator has a range of 1,050 MHz. Out-
put level is adjustable from 50 dBm 
to +1 dBm in four 10 dB switchable 
steps in addition to an 11 dB rotary 
variable attenuator control. 
Reader service #312 

Coax transfer switch 
The new Model 7001 voltage op-

erated coaxial transfer switch from 
Communications & Energy Corp. 
has two selectable "loop circuits." 
When activated, the switch trans-
fers one loop into the line while dis-
connecting the other loop. Either an 
RF device or a coaxial jumper may 
be used in either of the loops. Hence 
the switch will connect or disconnect 
a variety of devices either into or 
out of a coaxial cable line. 

The transfer 
switch operates 
on 12 VDC and 
requires 90 

Passband 
is 0 to 1 GHz 
with an inser-
tion loss of 0.5 
(typical). Maxi-
mum passband 
insertion loss is 
1 dB. Isolation is 50 dB (minimum). 
Connectors are 75 ohm Type E The 
unit measures 2 x 2.5 x 5 inches and 
weighs one-and-a-half pounds. 
Reader service #311 

Rack-mount UPS 
Alpha Technologies expanded its 

line of uninterruptible power supply 
(UPS) products to include rack-
mount versions of its CFR Series 
UPS systems. 

These rack-mount UPS systems 
employ the company's controlled 
ferroresonant technology, which 

further enhances the ferroreso-
nant transformer's already natur-
al isolation, surge and spike rejec-
tion characteristics. This is ac-
complished without the step-load 
or nonlinear load response prob-
lems associated with other hybrid 
technologies. 

In addition, the CFR Series cor-
rects for load-generated poor 
power factor and nonlinear cur-
rent waveforms without costly 
add-on transformers or electronic 
correction packages common in 
PWM designs. 

The company says the systems 
also feature superior isolation and 
noise attenuation, as well as 19-
inch or 23-inch front or mid chas-
sis rack-mounting brackets. Also, 
these systems provide extended 
backup times in excess of eight 
hours. —* 

172 JUNE 1 9 9 6 • COMMUNICATIONS TECHNOLOGY 



[IT TAKES THE "STALL" OUT OF "INSTALL."1 

The Deltec® Cable Support System from Thomas & 

Betts can make a real difference in your installation time. It 

installs with just a single wrap. Saving you time and money. 

Here's another difference -- it's not metal, it's homo-

polymer acetal. A material that has more than proven itself 

in 20 years of harsh outside plant testing. 

What's more, the Deltec System has no sharp edges or 

points. So it's easy on your hands. Easy to hold on to. And 

See Us At SCTE Booth #667 

ISO 9000 Registered 

easy on coaxial, fiber optic, and twisted pair cable. All of 

which makes the Deltec System easy to work with. And of 

course, it's fast, too. 

Last but not least, the Deltec System is versatile. It 

supports cable either horizontally or vertically. 

For more information, just call 800-685-9452. We'll 

try to keep it brief, because we 

know how valuable your time is. eltee 
Thomasalletts 
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The CFR-RM Series UPS sys-
tems are ideal for use in telecom-
munication equipment racks, cable 
TV headend facilities, broadband 
communication networks or any 
mission critical electronic system 
with rack-mount requirements. 
The new systems are available in 
power ratings from 1,500 VA to 5 
KVA. 
Reader service #309 

Broadband drop amp 
Toner Cable Equipment intro-

duced the TDA-112 drop amplifier, a 
low-cost solution for long subscriber 
drops or multiple outlets. This sim-
ple and reliable 1 GHz, 12 dB gain 
amplifier is a versatile way of elimi-
nating service calls due to marginal 
signal levels. 

The unit is compact—the size of a 
two-way splitter. Power is supplied 
by a 12 volt DC plug-in transformer, 
either 110 volt or 220 volt. This 
power supply is connected with a 6-
foot piece of RG-59 cable (included). 
Reader service #310 

Continuous 
duty winch 

General Machine Products Co. 
Inc. introduced the Adams CD Lite 
continuous duty winch, computer 
designed to capably handle in-
nerduct and hybrid fiber/coax plac-
ing requirements. 

The company says the winch's 
smaller cube and reduced weight 
make it fit perfectly in today's down-
sized fleet. Performance specifications 
include: 7,400-pound maximum bare 
drum line pull, 2,500-pound top layer 
line pull (SAE J706), and 2,500-foot 
drum capacity of 5/16-inch wire rope, 
underwound. 

The winch also features an instan-
taneous full load brake that is spring-
applied and hydraulically released, 
and a free-spool caliper drag brake. It 
is powered by a single-section gear-
type motor, which is rated at 2,300 psi 
and operates at 24 gpm maximum. 

Other features include a mechani-
cal level-wind, built-in drum guard, 
air shift clutch with sensor indicator 
lights, an SAE-rated design including 
bolt-on mounting kit, and many valu-
able equipment options. 
Reader service #308 

Curb markers 
VIP Products has designed and 

field tested a line of curb markers 
that can be applied to either the top 

or sides of a curb, using a one-part ad-
hesive. These resilient curb markets 
provide a warning to utility compa-
nies and contractors of the presence of 
underground fiber-optic or CATV 
lines. Cable routes and road crossings 
can be permanently marked with 
these low profile markers instead of a 
more obtrusive sign and post. 

"Fiber optic telephone" and "CATV" 
are two standard stock legends avail-
able for same day shipment. Curb 
markers can be customized for copy, 
color and size, and can include a com-
pany name, logo or phone number. 
Reader service #306 

Line extender amp 
Scientific-Atlanta Inc. introduced a 

line extender amplifier with im-
proved performance and reliability, 
and lower installation and operation 
costs. Instead of conventional silicon 
hybrid circuits composed of discrete 
components, the LE III is the first to 
utilize smaller, more efficient Gallium 
Arsenide (GaAs) integrated circuit 
technology, according to the company. 

The amp will meet the increasing 
demands of broadband operators to 
support an array of interactive ser-
vices such as Internet access and 
telephony. The unit provides: im-
proved performance and reliability 
that reduces subscriber outages and 
costly truck rolls for operators; 
lower up-front capital purchases be-
cause fewer LE Ills are needed com-
pared to current hybrid technology; 
lower operating costs because of 
lower current draw and fewer active 
components; and telephony power-
ing requirements of 15 amps. 

This is the company's first applica-

tion in broadband RF amplifiers. The 
company says the amp was developed 
to address near future concerns, in-
cluding meeting emerging market 
needs for bandwidth beyond 750 MHz. 
Reader service #304 

Cable simulator 
Microwave Filter Co. introduced the 

Model 11649 cable simulator. The unit 
simulates a 200-foot length of RG-59 
cable, with 5 dB insertion loss at 50 
MHz and 20 dB loss at 750 MHz. 

The compact design is convenient 
for bench top testing. The unit has 
an impedance of 75 ohms and comes 

with Type F male/female connectors. 
Other types of amplitude equalizers 
available are cable equalizers, am-
plifier tilt equalizers and fixed at-
tenuators. The unit is approximately 
4 x 1.5 x 1 inches in size and weighs 
approximately 3 ounces. 
Reader service #305 

Optical 
power meter 

Siemens added a new model to 
its K2701 hand-held optical 
power meter line. This unit is op-
timized for analog CATV and 
other applications that incorpo-
rate high-powered lasers. Al-
though power levels exceeding a 
few milliwatts are not accurately 
measured by traditional power 
meters, this new model accurate-
ly measure signals from 100 mW 
(+20 dB) to 1 nW (-60 dBm), ac-
cording to the company. 

This wide measurement range 
makes it useful for virtually all 
applications, including cable TV, 
long distance and local telephony, 
and customer premise/LAN envi-
ronments. 
A versatile fiber-optic tool for 

field use, the unit accurately 
measures end-to-end loss of sys-
tems, transmission system 
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power levels, power levels at 
nodes, and can be used for trou-
bleshooting and maintenance. 
Its combination of practical fea-
tures, simple operation, field 
performance and rugged design 
make it perfect for both analog 
and digital transmission tech-
nology found in CATV, telephony 
and emerging hybrid fiber/coax 
transmission. 
Reader service #303 

Optical node 
ADC Video Systems announced the 

ISXII, a low-cost optical node for 
broadband network video transmis-
sion specifically designed for networks 
that initially require a low volume of 
two-way services or one-way services 
only. 

With the optical node, users can de-
ploy units in an 80- or 110-channel, 
750 MHz or 860 MHz architecture; 
add two-way services such as status 
monitoring, pay-per-view, Internet ac-
cess, near-video-on-demand and status 
monitoring, as needed, on a node by 
node basis; interface to network man-
agement systems, as needed, on a 
node by node basis; and choose the 
number of RF outputs required (two, 
three or four) . 

The ISXII is a modular optical dis-
tribution platform. The unit is com-
posed of an RF tray base. Optional 
features include 860 MHz bandwidth 
capacity, reverse path transmitter and 
status monitoring. Best of all, if the fu-

ture needs of the network change and 
require optical redundancy, block up 
conversion or other capabilities of the 
ISX, the electronics can be modularly 
exchanged to convert the node without 
disconnecting it from the cable plant. 
Since the network can be upgraded in 
place without any physical plant mod-
ifications, the service provider's capital 
investment is protected. 
Reader service #302 

Cable modem 
forecast 

Fueled by competitive DBS and 
MMDS challenges to their core video 
delivery business and market position 
as the low-cost supplier, U.S. cable op-
erators are embracing cable modems 
in their face-off with premium service 
broadcast satellite operators and tele-
phone companies to deliver higher 
bandwidth services in the many 
megabits per second range to residen-
tial customers. 

Probe Research's study, Cable 
Modems, reports that by 2004, 58.3 
million cable TV homes and 7.4 million 
local exchange carrier homes will be 
capable of using high-speed modems. 
Of the 58.3 million US. cable homes, 
more than 42.3 million will be able to 
use cable plant for both forward and 
reverse path communications, while up 
to 15.9 million will require telephone 
plant for the return traffic. 

The study also reports that by the 
end of 1996, 51,000 US. cable homes 

will be using two-way cable modems, 
while 124,000 will be using hybrid 
modems (HFC for downstream com-
munications and telephone plant for 
upstream signals). 

In addition, it forecasts that at 
least 51% of U.S. cable plant will have 
been converted to HFC, passing more 
than 58% of all accessible homes by 
2004. Forty-two percent of all US. 
homes passed by cable operators will 
be operating in full two-way mode, 
while another 16% will be served by 
upgraded HFC plant that has not 
been activated for two-way operation. 
Reader service #301 

SONET 
Nortel introduced the newest ad-

dition to its SONET transmission 
family, the S/DMS TransportNode 
OC-3 Express. This low-capacity 
SONET product can accommodate 
155 Mb/s transport. This size is per-
fect for headend interconnection for 
initial cable data and voice back-
haul. 

The unique architecture of the 
OC-3 Express allows any of the 
shelf locations to support up to 155 
Mb/s interfaces. This versatile archi-
tecture allows cable providers to 
hub multiple video servers from a 
single shelf for maximum efficiency 
transport on the "network" side. 
Also, each shelf operates as a cross-
connect for bandwidth management 
of data or voice DS1 signals. 
Reader service #300 

SCTE MEMBERSHIP APPLICATION 

NAME- PHONE.  
MSO: FAX  

COMPANY: TITLE.  
ADDRESS.  
CITY: STATE: 
ON-LINE ADDRESS: HAM RADIO CALL.  

YOUR SIGNATURE.  
Affiliation: D Cable D Telephone D Other:  
Job Description: D Manager/Administrator D Operations CI Financial D Installer 0 Sales 

0 Construction D Engineer 0 Technician 0 Other:  

MEMBERSHIP TYPE: D Individual @ $40 D Sustaining Member Company @ $250 D International @ $60* 
*Applicants from outside the U.S., please enclose an additional $20 for mailing expenses. 

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

TYPE OF CARD: D MasterCard D Visa CARD#:  
EXP. DATE: SIGNATURE:  
Sponsoring Chapter or Meeting Group:  

Send Completed Application to: SCTE, 140 Phillips Road, Exton, PA 19341-1318; or FAX to: (610) 363-5898 CT 6/98 

ZIPS 
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BOOK SHELF 
he following is a listing of 
some of the videotapes cur-
rently available by mail 
order through the Society 

of Cable Telecommunications Engi-
neers. The prices listed are for SCTE 
members only. Nonmembers must add 
20% when ordering. 

ir New Technologies and Their Effects 
on the Subscriber—This program, fea-
turing Claude Baggett, Vito Brugliera, 
James Farmer, Judson Hofinann and 
Michael Smith, discusses consumer 
demand for delivery of other types of 
communications services, the chal-
lenges they pose and the revenue po-
tentials they promise. Topics covered 
include: legislative impacts, consumer 
electronics influences, computer in-
dustry impacts, telephone company 
competition, new consumer interface 
technology new set-top technology 
and whole house descrambling.(75 
min.) Order #T-1139, $45. 

ar Pay-Per-View Technology 
Update—This program, featuring 
Paul Harr, Paul Levine, Geoffrey 
Roman and Terry Wolf, addresses 
what services will look like in the fu-
ture with video moving into the digi-
tal age. Topics include: digital com-
pression, fiber optics, video-on-de-
mand/movie—on—demand, possibili-
ties with digital compression, head-

end logistics and control options. (1 
hr.) Order #T-1140, $45. 

or Safety: NEC, NESC and OSHA 
Regulations—Your system is subject 
to heavy fines if you don't have a writ-
ten policy concerning all aspects of 
general safety, as well as a hazardous 
materials program. Ralph Haimowitz, 
Jim Stilwell and Chris Story discuss 
safety, NESC and NEC requirements. 
Topics covered include: steps to OSHA 
compliance, required record keeping, 
OSHA inspection, most often cited 
OSHA standards, NESC spacing, 
ice/wind loading, Span Master pro-
gram and NEC overview. (70 min.) 
Order #T-1141, $45. 

or Outage Reduction Techniques— 
What are our current customers 
telling us about their need for greater 
reliability? This presentation by Scott 
Bachman, Chuck Harris and Mike 
Miller reports on research conducted 
by CableLabs and major MS0s. Low-
cost techniques for better predicting 
and identifying potential outages/prob-
lems also is discussed. Topics covered 
include: link between outages and cus-
tomer satisfaction, number of outages, 
and automated detection and tracking. 
(70 min.) Order #T-1142, $45. 

Note: The videotapes are in color 
and available in the NTSC 1/2-inch 

VHS format only. They are available 
in stock and will be delivered ap-
proximately three weeks after re-
ceipt of order with full payment. 

Shipping: Videotapes are shipped 
UPS. No P.O. boxes, please. SCTE 
pays surface shipping charges with-
in the continental U.S. only. Orders 
to Canada or Mexico: Please add $5 
(U.S.) for each videotape. Orders to 
Europe, Africa, Asia or South Amer-
ica: SCTE will invoice the recipient 
for additional air or surface ship-
ping charges (please specify). 
"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 Master-
Card. 

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

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 

LEAIVIING INDUSTRIES 

Reader Service Number 212 
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Profit Opportunities 
or Profit Threats? 

The Telecommunications Act 

  of 1996 offers a myriad of profit 

oëportunities and profit threats. 

Do you know what yours are? 

Wireless Business & Technology does. 

It's your single source for the latest 

market analyses, business strategies 

and technological updates. 

Standards / Battery Technology / One-Number Services 

iPhillips Wireless Group 

Phillips Business Information, Inc. 
1201 Seven Locks Road, Suite 300 
Potomac, MD 20854-2958 

Building Profits Via 
Intelligent Networking, 

Billing / Microcells / Spread Spectrum / Smart Cards 

For carriers, operators, service providers 

and manufacturers considering 

opportunities in the wireless market, 

Wireless Business & Technology is a 

must-read. For your subscription, call 

1-800-777-5006 or visit us at booth 

#6014 at SuPercomm '96. 

Subscribe Today! 
Booth #6014 

SLPERCOMMO 
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IDENTIFYING PICTURE Pfq0BLEMS 

IN CATV SYSTEMS 

by  Kene ," A SeOnS 

WE 

1 018 
.tnn.PA 19341.. 

SCTE Society 
«Cable 

Telecommunicat 
Engineers, inc. i°ns 

IDENTIFICACIÓN DE 
PROBLEMAS EN LA IMAGEN 

EN S/STEMAS DE TV POR CABLE (STVC) 

Por 

Keneth A. Simons 

"Training, Cenitleap 
n. Standard," 

NOW AVAILABLE „Tfr,°_m ,® 
IN SPANISH! r  

SCTE's classic manual, Identifying 
Picture Problems in CATV Systems 
by Keneth Simons, is now available 

in both English and Spanish lan-
guage editions! In the text, noted 
industry authority Simons focuses 
on the effects of thermal noise and 
echoes on TV pictures, AM and FM, 
cross-modulation and overloads. 

Packed with numerous pho-
tographs, illustrations, figures and 
ables, this valuable publication was 
painstakingly translated for its new 
Spanish language edition to better 
serve the worldwide technical com-
munity. Now it can be yours! Don't 

miss SCTE's publication #TM-11, 
Identifying Picture Problems in 

CATV Systems-a must for any cable 
telecommunications bookshelf! 

TO ORDER: All orders must be prepaid. 
Shipping and handling costs are included in 
the Continental U.S. All prices are in U.S. dol-
lars. Orders without full and proper payment 
will be returned. SCTE accepts MasterCard 

and Visa. NO CASH REFUNDS. 

MAIL TO: SCTE, 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):  

Phone: ( 

Date:  

Ul Please send me copies of TM-11, Identeing Picture 
Problems in CATV Systems (English edition) at $19* each. 

J Please send me copies of TM-11-S, Identificación De 
Problemas En La Imagen En Sistemas De TV Por Cable (S'TVC) 
(Spanish edition) at $19* each. 

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. 

LJ I wish to pay by credit card (please check one) 
J MasterCard Ul VISA 

Account Number:  

Card Expires:  

Signature for Credit Card:  

*SCTE Member Price. Nonmember price is $23. 

SCTE Member #:   



CALE NDAR 

June 
4-7: Siecor training course, fiber-optic 
installation for LANs, Seattle, WA. 
Contact (800) 743-2671, ext. 5539. 
4-7: Siecor training course, fiber-optic 
installation for LANs, Norfolk, VA. 
Contact (800) 743-2671, ext. 5539. 
5: SCTE Bluegrass Chapter semi-
nar, Frankfort Plant Board Clubhouse, 
Frankfort, ICY. Contact Max Henry, 
(502) 753-6521. 
6: SCTE Great Plains Chapter test-
ing session, BCT/E and Installer 
exams to be administered, Bellevue, 
NE. Contact Randy Parker, (402) 292-
4049. 
6: SCTE Miss/Lou Chapter testing 
session, BCT/E exams to be adminis-
tered. Contact Austin Matthews, (601) 
374-5904. 
6: SCTE Miss/Lou Chapter techni-
cal program in conjunction with Mis-
sissippi State Cable Show, Grand 
Casino Hotel, Biloxi, MS. Contact 
Austin Matthews, (601) 374-5904. 
6: SCTE New England Chapter 
seminar, high-speed data, Best West-
ern, Marlboro, MA. Contact Tom Gar-
cia, (508) 562-1675. 
6-7: Antec FiberWorks training 
course, broadband cable TV technolo-
gy, Antec technology center, Atlanta. 
Contact (800) FIBER ME. 
10-13: SCTE Cable-Tec Expo '96, 
Opryland Hotel, Nashville, TN. Con-
tact SCTE national headquarters, 
(610) 363-6888. 
11-13: Scientific-Atlanta technical 
training seminar, 8600x system operation 
and maintenance, Atlanta Contact Brid-
ge Lanham, (800) 722-2009, press 3. 
11-14: Antec FiberWorks training 
course, fiber-optic system training, 
Antec technology center, Atlanta. Con-
tact (800) FIBER ME. 
11-14: Siecor training course, fiber-
optic installation for LANs, Keller, TX. 
Contact (800) 743-2671, ext. 5539. 
11-14: Siecor training course, fiber-
optic installation for LANs, Jack-
sonville, FL. Contact (800) 743-2671, 
ext. 5539. 
13: SCTE Satellite Tele-Seminar 
Program, "CLI—Now and Tomorrow 
(Part II)" and "Painless Technical 
Speaking (Part I)," Galaxy 1R, 
Transponder 14, 2:30-3:30 p.m. ET. 
Contact SCTE national headquarters, 
(610) 363-6888. 
17-20: Siecor training course, fiber-
optic installation for LANs, Hickory, 

Manning ahead 
Oct. 13-15: Atlantic Cable Show, 
Baltimore, MD. Contact Cable Tele-
vision Association of Maryland, 
Delaware, DC, (410) 266-9111. 
Dec. 11-13: Western Cable Show, 
Anaheim, CA. Contact (510) 428-
2225. 

NC. Contact (800) 743-2671, ext. 5539. 
18: SCTE Desert Chapter seminar, 
BCT/E and Installer exams to be ad-
ministered, Colony Cablevision, Palm 
Desert, CA. Contact Bruce Wedeking, 
(909) 677-2147. 
18-20: General Instrument training 
course, digital network engineering 
training, Hatboro, PA. Contact Lisa 
Nagel, (215) 830-5678. 
18-21: Siecor training course, fiber-
optic installation for LANs, Santa 
Ana, CA. Contact (800) 743-2671, ext. 
5539. 
19: SCTE Inland Empire Chapter 
seminar and second annual 
chapter/vendor golf tournament, Cox 
Communications, Spokane, WA. Con-
tact Roger Paul, (509) 484-4931, ext. 
230. 
19-20: Antec FiberWorks training 
course, introduction to digital commu-
nications, Sheraton Suites Hotel, Elk 
Grove Village, IL. Contact (800) 
FIBER ME. 
20: scrE Mtchiana Chapter seminar, 
antenna and tower design and BCT/E 
and Installer exams to be administered, 
Comfort Inn, New Buffalo, MI. Contact 
Russ Stic.lmey, (219) 259-8015. 
20: SCTE Northern New England 
Chapter seminar, data/cable modems, 
Ramada Inn, Portland, ME. Contact 
Bill DesRochers, (207) 646-4576. 
20: scrE Razoriback Chapter semi-
nar. Contact Jack Trower, (501) 327-8320. 
23: SCTE Old Dominion Chapter 
seminar, BCT/E tutorial on Category 
III: Transportation Systems, and 
BCT/E and Installer exams to be ad-
ministered, Cox Cable, Roanoke, VA. 
Contact Margaret Fitzgerald, (800) 
231-0237. 
23-27: Supercomm '96, Dallas. Con-
tact (800) 2-SUPERC. 
25-26: Scientific-Atlanta technical 
training seminar, migration to digital 
networks, San Francisco. Contact Brid-
get Lanham, (800) 722-2009, press 3. 
25-27: Antec FiberWorks training 
course, digital networks, Sheraton 

Suites Hotel, Elk Grove Village, IL. 
Contact (800) FIBER ME. 
25-28: Siecor training course, fiber-
optic installation for LANs, Bakers-
field, CA. Contact (800) 743-2671, ext. 
5539. 
26: SCTE Smokey Mountain Chap- . 
ter seminar, emergency alert/data ac-
cess, Quality Inn, Johnson City, TN. 
Contact Roy Tester, (615) 878-5502. 
27: SCTE New England Chapter 
seminar, high-speed data, Best West-
ern, Marlboro, MA. Contact Tom Gar-
cia, (508) 562-1675. 
29: SCTE Llano Estacado Chapter 
first annual vendor day with technical 
workshops and Cable-Tee Games, Lub-
bock, TX. Contact David Fielder, (806) 
793-7475, ext. 4518. 

July 
1-2: Antec FiberWorks training 
course, compressed video concepts and. 
transmission, Antec training center, 
Denver. Contact (800) FIBER ME. 
8-11: Siecor training course, fiber-
optic installation for LANs, Hickory, 
NC. Contact (800) 743-2671, ext. 5539. 
8-12: General Instrument training 
course, broadband communications 
network design, Toronto, Ontario. Con-
tact Lisa Nagel, (215) 830-5678. 
8-12: General Instrument training 
course, headend maintenance and per-
formance testing (week one), Toronto, 
Ontario. Contact Lisa Nagel, (215) 
830-5678. 
9: SCTE Desert Chapter seminar, 
safety training. Contact Bruce Wedek-
ing, (909) 677-2147. 
9: SCTE Mid-South Chapter testing 
session, BCT/E and Installer exams to 
be administered, Time Warner Cable 
office, Memphis, TN. Contact Kathy 
Andrews, (901) 365-1770, ext. 4110. 
9: SCTE Penn-Ohio SCTE Chapter 
third annual golf outing, Conley Re-
sort Golf Course, Butler, PA. Contact 
Marianne McClain, (412) 531-5710. 
9-11: General Instrument training 
course, digital network engineering 
training, Toronto, Ontario. Contact 
Lisa Nagel, (215) 830-5678. 
9-12: Siecor training course, fiber-
optic installation for LANs, Pitts-
burgh, PA. Contact (800) 743-2671, 
ext. 5539. 
10-11: Cable Telephony '96, The 
Radisson Hotel, Chicago. Contact (312) 
787-2900. 
10-12: WCA '96, Colorado Convention 
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Reach the people behind 
the scenes of the 
communication world! 
Access the hottest players in today's cable marketplace! 

Our mailing lists will transmit your message to the technical 
buyers in today's cable arena. These are the experts 
responsible for making serious purchasing decisions! 

These decision-makers need information on the latest 
technological advances that will keep them on the 
cutting-edge! 

Access prospects in the following areas: 
MSO's 
Cable TV Program Networks 
Cable TV Contractors 
Microwave/Telecom Carrier 
Independent Cable TV Systems 
Cable TV Component 
Manufacturers 

Trying to reach the 
global cable market? 

Ask about 
International Cable 

Magazine 

These are the cable professionals 
who will respond to your direct mail! 

Send your message straight to the 
heart of the cable industry... 

Call Phillips List Department TODAY and GET CONNECTED! 

Contact Susan lncarnato at 301-340-7788 ext. 2026 

Phillips Business List Sales 
Yo ect sponse Solution! 

Phillips Phillips Business Information. 1201 Seven Locks Rd.. Potomac, MD 20854 
301-340-1520 Fax: 301-738-7581 



Center, Denver. Contact Wireless 
Cable Association, (202) 452-7823. 
11: scrE Satellite Tele-Seminar 
Program, "Painless Technical Speak-
ing (Part II)," Galaxy 1R, Transponder 
14, 2:30-3:30 p.m. ET. Contact SCTE 
national headquarters, (610) 363-6888. 
11: SCTE Great Plains Chapter 
seminal; personal communications 
services. Contact Randy Parker, (402) 
292-4049. 
11: SCTE Rocky Mountain Chap-

ter seminar, telephony, Denver. Con-
tact Mike Phebus, (303) 795-1699. 
11-12: Antec FiberWorks training 
course, broadband cable TV technolo-
gy, Antec training center, Denver. Con-
tact (800) FIBER ME. 
15-16: SCTE regional training 
seminar, introduction to data commu-
nications, Seattle. Contact SCTE na-
tional headquarters, (610) 363-6888. 
16-19: Antec FiberWorks training 
course, fiber-optic system training, 

THE 011IN 111111111116 TER111 
THAT ilEHER SCORES! 

SIT Series 
StrippingKoring Tool 
• Creates beveled-edge to 

prevent "0" ring damage. 
• Removes outer conductor 

and dielectric in one easy 
• Can be used with Ratchet 

T-handle or drill. 

See Us At SCTE Booths 

es Jacket Stripping Tool 
• Fast, safe jacket removal. 
IM Plastic guide prevents scoring. 
• Knurled body provides positive grip. 

The next generation in cable preparation tools. 
Our JCS Series Jacket Stripping tool quickly and accurately removes the outer jacket without scoring 
the aluminum, thereby eliminating costly cracks and water migration. A plastic, color-coded guide 
keeps all metal surfaces away from the soft aluminum and provides easy visual recognition during 
tool selection. 

Teamed up with our SCT Series Coring/Stripping tool to core the dielectric and strip the aluminum 
sheath in one easy step, the cable is quickly prepared for connectorization. The end result is a per-
fect cable preparation, with a beveled outer conductor edge that speeds connector installation by 
eliminating 0-ring damage. The SCT tool is color-coded, light in weight, and is adaptable for use 
with our Ratchet T-Handle or an electric drill. 

The JCS Series Jacket Stripper and SCT Coring/Stripping tool from CablePrep — the only winning 
team that never scores....your cable that is. 

For more information call your local distributor 
or CablePrep directly at: 1-800-320-9350 CablePrep. 

Tools You Trust 

Reader Service Number 230 

Antec training center, Denver. Contact 
(800) FIBER ME. 
17: SCTE Chaparral Chapter semi-
nar, BCT/E exam tutorial, TVI, Albu-
querque, NM. Contact: Rick Padilla, 
(505) 761-6290. 
17: SCTE Golden Gate Chapter 
seminar. Contact Mark Harrigan, (510) 
927-7060. 
17: SCTE Oklahoma Chapter test-
ing session, BCT/E exams to be admin-
istered, Norman, OK. Contact Oak 
Bandy, (405) 364-5763, ext. 249. 
17: SCTE Piedmont Chapter semi-
nar, fiber-optic basics, system design, 
operation and management systems 
and BCT/E exams to be administered, 
Raleigh, NC. Contact Mark Eagle, (919) 
220-3889. 
17-18: SCTE regional training sem-
inar, introduction to telephony, Seattle. 
Contact SCTE national headquarters, 
(610) 363-6888. 
18: SCTE Gateway Chapter seminar 
and BCT/E exams to be administered, 
Overland Community Center, Over-
land, MO. Contact Chris Kramer, (341) 
579-4627 
18: SCTE Greater Chicago Chapter 
seminar, BCT/E tutorial on Category 
W: Distribution Systems, Holiday Inn, 
Willowbrook, IL. Contact Joe Thomas, 
(815) 356-6105. 
22-26: General Instrument trining 
course (week two), headend mainte-
nance and performance testing, Hat-
boro, PA. Contact Lisa Nagel, (215) 
830-5678. 
23: SCTE Desert Chapter testing 
session, BCT/E and Installer exams to 
be administered. Contact Bruce Wedek-
ing, (909) 677-2147. 
23: SCTE Sierra Chapter seminar, 
system powering. Contact Andy White, 
(707) 448-7478. 
25: SCTE Lake Michigan Chicago 
Chapter seminar, telephony, Days Inn, 
Grand Rapids, MI. Contact Steve Kuk, 
(800) 544-5368. 
27: SCTE Big Sky Chapter testing 
session, BCT/E exams to be adminis-
tered, Days Inn, Grand Rapids, MI. 
Contact Marla DeShaw, (406) 632-4300. 
27: SCTE Old Dominion Chapter 
annual "You're Appreciated" celebra-
tion, Busch Gardens, Williamsburg, VA. 
Contact Margaret Fitzgerald, (800) 
231-0237. 
27: SCTE West Virginia Moun-
taineer Chapter testing session, 
BCT/E exams to be administered, 
Triax Cablevision office, Milton, WV 
Contact Steve Johnson, (614) 894-3886. 
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Only One Sweep System 
Leads a Double Life! 

Stealth Sweep... Stealth Reverse Sweep... 

STEALTH REVERSE SWEEP 

PUT REVERSE SWEEP CAPABILITY 
INTO YOUR HAND 

The Stealth Reverse Sweep—The 
latest sweep technology has been 
enhanced to meet your reverse 
sweep testing needs. Forward and 
return path alignment can now be 
done simultaneously — and by one 
person — with one instrument — the 
handheld Stealth. 

e , 
-- —I Engineered for the interactive revo-

lution, the Stealth 3SR handheld unit with the reverse sweep 
option both receives and transmits sweep for fast, precise, and 
accurate measurement of both the forward and reverse paths. 

Eliminating large, complicated equipment setup results in simpli-
fied testing, reduced fatigue, and less time maintaining your sys-
tem. You'll wonder how we squeezed in so much capability. 

See Us At SCTE Booth #1232 

Features include: 

• Built-in sweep transmitter 

• Simple, user interface 

• Sweep any return band from 5 - 1,000 MHz 

• Fast, continuous reference sweep 

• Stealth Sweep ...a Wavetek exclusive, tests without 
interrupting viewer reception 
• Signal analyzer for carrier levels, C/N, hum, lilt, and 
spectrum display 

• Automated interval testing capability 

The Stealth Reverse Sweep provides all the accuracy, speed, and 
features you'd expect from the leader. 

So, get the smallest, fastest, lowest priced, most capable sweep on 
the market Get the Wavetek Stealth. 

Worldwide Sales Offices... Asia Pacific (852) 788 6221 
China (861) 500 2255 Southeast Asia (65) 754 5520 
Europe (49/89) 9609490 United Kingdom (44/1603) 404824 
United States (317) 788-9351 

Wavetek... partners in productivity for over 25 years. 

Reader Service Number 51 W AN/ - r OWavetek Corp., 1994 
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Broadband Training 
A comprehensive, broadband 

technology seminar 

Minneapolis, Minnesota 
Detroit, Michigan 
Cincinnati, Ohio 
Baltimore, Maryland 
Charlotte, North Carolina 
Naples, Florida 
Montgomery, Alabama 
Boston, Massachusetts 
Truro, Nova Scotia, Canada 
Syracuse, New York 

Sept. 11-13, 1996 
Sept. 18-20, 1996 
Sept. 25-27, 1996 
Oct. 2-4, 1996 
Oct. 9-11, 1996 
Oct. 16-18, 1996 
Oct. 23-25, 1996 
Oct. 30-Nov. 1, 1996 
Nov. 6-8, 1996 
Nov. 13-15, 1996 

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 

Lel.S omit 44 bottee 

PHILIPS 
NMI Management & Training Services 
30 Kingwood Rd., Oakland, CA 94619 

Right of Way Training 
You will learn: 
•Why easements are necessary 
• Flow to write and interpret easements 
•To read and understand legal descriptions of real property 
• Basic real property law 
•To negotiate with property owners and governmental agencies 
• How to read and comprehend tax assessor's maps and 
ownership information 
• Flow to comprehend franchise rights and obligations 
•The best way to handle trespass complaints (when your 
company is the trespasser) 

•The pitfalls of verbal permission to occupy private properly 

The 1984 Coble Act provides a great deal of protection; 
however, your company needs more than 
the act provides. Our class is 4 1/2 days in length 
and is only $975 per student. This is the most 
comprehensive and cost effective right 
of way training available. 

Call Jerry Moron at 510-530-9342 for a complete 
brochure and schedule. Classes taught nationwide. References 
and client list available. 

TRAINING 

Learn to splice, test, connect 
and troubleshoot a 
fiber optic network. 

970-663-6445 

Fiberlight 
e, International 

2100 W. Drake #269 
Ft. Collins, Colorado 

80526 

You Can Earn 
SCTE, BCT/E 

Recertification 
Units Through 

These General 
Instrument 
Courses 

Improve your knowledge 

of broadband, 

telecommunications, 

and digital networks, 

while gaining SCTE, BCT/E 

RUs and boosting your 

earning potential. 

General Instrument, 

world leader in many 

of these technologies, 

offers a wide variety 

of courses. 

For further information 

on any of these courses, 

call Lisa Nagel at 

800-523-6678 

(ext. 5678) or fax your 

request to 215-830-5602. 

Broadband Network Overview - (I RU) 

A one-day course providing a high-level overview of 

the headend, distribution plant, and subscriber premises 
equipment. 

• July 8 - Toronto 
• Aug. 12 - Hatboro, PA 
• Sept. 30 - San Diego 

Broadband Communications Network Design - (5 RUs) 

Five-day training with a special focus on operational 
theory and network design. 

• July 8-12 - Toronto 
• Aug. 12-16 - Hatboro, PA 
• Sept. 30 -Oct. 4 - San Diego 

Telecommunications Network Engineering 
for Technicians - (3 RUs)  

Three days of technical training on architectures, 

networks, fiber-optic systems, addressable systems 
and digital audio. 

• Oct. 1-3 - San Diego 

Digital Network Engineering Training - (3 RUs) 

Three-day course on hybrid architectures, long haul 
fiber-optics, headend integration, network interfaces, 
and ATM/SONET/Digital considerations. 

• July 9-11 - Toronto 
• Sept. 17-19 - Chicago 

Headend Maintenance and Performance 
Testing - (14 RUs)  

Two weeks of complete headend training. First week 
at your site (minimum of 10 students) or at Toronto 

(July 8-12). Second week at Hatboro, PA (July 22-26). 

Plant Maintenance, Proof of Performance and signal 
Leakage Training - (14 RUs)  

This two-week training can be conducted at your site 
during the first week (minimum of 10 students) or 
at San Diego (Sept. 30 - Oct. 4). Second week at 
Hatboro, PA (Oct. 7-11). 

J General Instrument 

The SCTE members are demanding training 
Be a leader in the telecommunications 

industry and 
maintain high technical 

standards with high quality training 

Place your training ad in 
the official trade journal 

of the SCTE 

Call Rebekah Markheim at 1-800-325-0156 x33 



New Construction • Installs • Balancing • Splicing 

P.O. Box 305 
Ipswich, S.D. 57451 

(605) 426-6140 

Le Buy Scrap CATVe 

Cable Recovery Inc. 
COAST TO COAST SERVICE 

818 W. 3(cl St. • P.O. Box 1224 
;1: (800) 831-2925 BUYERS OF SCRAP (ATV Winona, MN 55987 

Audio/Video 
Equipment Sales 
Fort Worth, Texas based distributor to the Cable 
Television Industry seeking aggressive self-starter 
with excellent people skills. Knowledge of 

professional Video equipment required. This 
motivated team player should fax resume to 817-

354-8445. 

//Solutions" Not Just Products... 

800-628-0088 $PFL, 

Cable Construction, Inc. 
Performance Built Our Company 

Specializing In Rebuilds and 
Fiber Optic Installation 

Harold Bigham 
(904) 932-6869 

P.O. Box 903 
Gulf Breeze, Fl 32562 

Place your ad today For the July and August issues 
Communications Technology 

Additional trade show distribution includes: 

Wireless Cable Show 
New England Cable Show 

Great Lakes Expo 
Rocky Nlountian Cable Expo 

Eastern Cable Show 

Call Rebekah Markheim 
1-800-325-0156 X33 

of 

130 SPECIALIZED TRUCKS IN STOCK 1100 
(10) Telsta-Versilift 1 Ton Buckets in Stock 

(10) Digger Derricks Etc. 

(50) 28 To 75 Ft Bucket Trucks In Stock 
Call For Price List: (215) 721-4444 Fax: (215) 721-4350 

Opdyke Inc. • 
Truck & Equipment Sales 

3123 Bethlehem Pike 

Hatfield, PA 19440 USA 

We Buy Surplus Trucks 

FCC PROOF OF PERFORMANCE TESTING 
• HEADEND SERVICES 
- COMPLETE HEADEND RELOCATION SERVICE 
- RERACK AND REWIRE 
- OPTIMIZE 

• FCC PROOF OF PERFORMANCE 
• RETURN ACTIVATION 
- RF PROOFS 
- VIDEO TRIANUAL PROOFS 

• ON SITE TRAINING 
• DESIGN AND DRAFTING 
- AS BUILT MAPPING 
- SYSTEM DESIGN 
- MAP MANAGEMENT AND SYSTEM UPDATES 

COMMUNICATIONS INC. 

Aerial 
New Build 
Fiber Placement 
Installations 

800-292-0126 

Underground 
Rebuild 
Upgrade Splicing 
Splicing 

(214) 780-1988 
DALLAS • HOUSTON • PHOENIX • BOSTON • HONOLULU 

Design • Installation • Testing • Full Turn Key Services 

COMMERCIAL ELECTRONICS, INC. 
CABLE TELEVISION ENGINEERING SERVICES 

Quality 
Cost-effective Repairs & Upgrades 

Headend I Line I Test Equipment 
Meters I Personal Computers 

PROOF OF PERFORMANCE 
TESTING & DOCUMENTATION 

SECURITY! SURVEILLANCE I VIDEO EQUIPMENT SALES 

800-247-5883 
Gab, City. lityhda 

Applications: 
Telephone • Cable TV • 802 Networks • Process Control 

• Security • IVHS • Educational Networks  

Services Include: 
System Engineering & Design • Outside Plant Construction 

• Project Management • Aerial & Underground Cable Installation 
• Systems Integration • Premises Wring • Splicing • Termination • Testing 

• Activation • Training • Emergency Service 

Axsys Communications 
P.O. Box 571 

Danielson, CT 06239-0571 
860-774-4102 • Fax: 860-774-4783 

Planes 1057 • (1405) Buenos Aires 
Repúbilca Argentina 

Tel 582-2915 • Fax 582-1372 

Video PosterTM 
Low cost Character generators 
*Infrared VCR deck control 
*Full weather station options 
*Free Hi-res graphics & Logo 
*User sets Time & date events 
*Battery backed Ramdisk 
*Program all via modem from IBM, MAC or VP 

e Hi-res Fonts 
Weather 
Logos 
raphics` 

Crawl messages 

•••• •rmr dla. 

Engineering Consulting 
el:714-671-2009*Fax:714-255-9984 

WEB-->http://borne.earthlink.net/—engcon 

Ask for 
Demo 

video tape 
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broadband 
data 

Communications, Inc. 

Engineering Services 
CAD Drafting & Design 

Field Mapping 

15314 West 88 Terrace 
Lenexa, KS 66219-1416 
(913) 438-2112 

Computer Networking 
Interactive MDU Wiring 

System Upgrades 

SpeciAliziNs4i 710-10.0,119 DefiSit IL 414$ftmeht 

ANNOUNCING PCMS 
A PC character generator for under $500! 

VERY EASY TO USE 
Does not require Windows 
Optional VCR controller. 

Full color graphics / remote entry / multiple users 

Dicke( Communications 
5208 E. Hanbury 

Long Beach, CA 90808 

call today 
FAX 310-496-4716 
Tel. 310-496-0674 

900mhz 
DATA LINKS 
%MIELE« CONHIMICATIONS 

A1111•111\ 
Timm. C'e00.1•71.< 

• 

COST EFFECTIVE 
FCC AND DOC APPROVED 
NO FCC LICENSE REQUIRED 

20 PLUS MILE RANGE (LINE OF SIGI IT) 
USER SELECTABLE TO 115K BAUD 

SECURE DATA TRANSFER 

POINT TO POINT OR POINT TO MULTIPOINT OPERATION 
EASY SETUP AND CONFIGURATION 

REMOTE CONTROL MONITORING 
PRIVATE NETWORKS 

REMOTE COMPUTER ACCESS 
UNLIMITED APPLICATIONS 

TRIAD ern...4.  
PHONE: (303) 730-3143 FAX: (303) 798-1654 

INTERNET: TRIAD@RMIICOM 
PAGER! VOICEMAIL: 1-800-557-5986 

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 

—""rd Quaeity Repai at Competitive ?icing 
REPAIR 

TCI 

CENTER REPAIRS & SALES 

0 In Warranty Repair 

0 Jerrold Addressable Repair Specialist 

CI DP5, DP7 & DPV7 / Panasonic 1402, 1403 

17 Remote Repair (URC 450, 550) Free delivery 

For more inforamtion contact: & pickup in 
TKR Repair Center certain areas  

Tel: (908) 583-2026 • Fax: (908) 290-1677 
25 Industrial Drive • Cliffwood Beach, NJ 07735 

Jumper Cables 
CUSTOM MADE CABLE ASSEMBLIES INCLUDING: 

F to F, N to N, BNC, RCA, F-81 
Gilbert AHS RG-56 
LRC RG-59 
Off Shore AG-11 
Amphenol 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 

Belden 
Times 

Comm/Scope 
I ntercomp 

WE BUY SCRAP CATY CABLE 
MIDWEST CABLE 

800-852-6276 

10 YRS OF NATIONWIDE SERVICE 

SERVICES 

PO Box 96 Argos, IN 46501 

RCH CABLE 
301 Route 130 South / Cinnaminson, NJ 08077 

609-786-1701 / Fax 609-786-0121 

•Door to 
Door Sales 
BSystem 
Audits 
oConverter 
Placement 
Campaigns 

Serving the industry since 1977 



10 N Sauber Road. Ruud IL 6018213001 

!Lb 1 011  
S-PECIALTIES 

Cosmetic Replacement Parts 
SA Cases, Jerrold Bezels/Cases 
Overlays, Keysets, AC Cords 

Electronic Components 
Capacitors, ICs, Transistors 
Diodes, VRs, Jerrold "A" PROM 

New Panasonic Converters 

Parts Distributor for Scientific Atlanta 
Panasonic 

Call for Catalog 

(800) 233-8431 
Rancho Cucamonga, CA 

Specialty Tools: Bits, TORX 
Pioneer, Avsafe 

New Remote Controls 
Transformers, Batteries 
Hardware 
Screws/Washers, 
Connectors, Rivets 

WANE 
DEAD OR ALIVE 

41> le 

Test Equipment 

• Used/Surplus/Any Condition 

• RF/Video/Fiber Optic/Microwave 

• All Types 
• Buy/Sell 

PTI. Cable Service Inc. 
PA 407-747-3647 FAX 407-575-4635 

COMMUNICATIONS 
TRAILERS 

Building the 
Information 

Superhighway 
Thu have your 

mooching orders. The 

project's a "go" and 

funding has been 

allocated )bu need to 

.zet a ton ,d manpowei; 

materials and 

equipment pulled 

toiether The tkadlines 

'ire a rssive. l'he 

seinelodit opportnity 

is narrow. The 

Stab'S air high. 

...Pick your 
rs well. 

number below 
for your free catalog 
of our entire line of 

cammunications 
trailers. 

800-323-9147 
FAX 800.833.3264 

mmeen--116-ran 
BM MI 
11•1•11,—MMII« 

CAD 
DRAFTING 
SERVICES,INC. 

• Base Mapping 
• Strand Mapping 
• Digitizing Services 

Charles Wright 
(815) 698-2564 
Rt. 116 & 1-57, 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. 

EDJ 

David Sylvestre 
203-953-9240 

COMMUNICATIONS INC. 

WIRELESS SERVICE 
Area Evals 
Data Base Information 
Wireless Installs/Roof & Trees 
MDU Prewire/Postwire 
65' Tower Trucks for Site Surveys 

your No.1 vendor of 

Converters • Remotes • C. G.'s • Parts 
‘vith 

Price • Service • Delivery 
Cable Technologies International, Inc. 

2500 Office Center, Suite 300 Willow Grove, PA 19090 
(215) 657-3300 Fax (215) 657-9578 E-Mail cii(rOlavalios.com 

INSTALLERS 

For PfklleStarNaCom installs 
more than 1,200 dishes per week 

team,'   / 
hrldug (••••.1.1.• Iysteat Thre.riew Amenc• 

At NaCom we know: \\, 0\14 t1 
• The Primestar set top operation 
• Proper customer education ,,,, 
• Dish location criteria 
• Installation techniques 

Call (800) 669-8765 Ext. 3046 NATIONWIDE 

FIBER OPTIC CABLE ASSEMBLIES 

WAVE 
F Ft CI 1\1 -1-

Quality Fiber Optic 
Solutions and Assemblies 

2306 PROSPERITY WAY 
SAN LEANDRO. CA 94578 
(TEL) 510-278-1177 
(FAX) 510-278-1188 

• FIBER OPTIC CROSS-CONNECT JUMPERS 
FC/APC AND SC/APC ASSEMBLIES 

• FIBER OPTIC INNER-CONNECT PIGTAIL ASSEMBLIES 
IERMINATED WIIH FC/APC OR SC/APC 

- HIGH FIBER COUNT IN A SINGLE JACKET 
• FIBER RING TO OPTICAL NODE DROP CABLES 
- ARMORED OR ALL DIELECTRIC CABLE 
- 900uCRON OR 3.00mm JACKETS AVAILABLE 

• CUSTOM LASER DISTRIBUTION CASSETTE MODULES 
- INCREASES NODE COUNT ON A SINGLE LASER 

• DISTRIBUTION, SPLICE AND PATCH PANELS 
• FERRULE ENDFACE CLEANING KITS 
• CUSTOM FIBER OPTIC ASSEMBLIES OUR SPECIALTY 
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CableTools TM CAD 
Only $895.00 

Works with my version of 
AutoCADO, even IT! 

Complete CAD System: 
CableToole CAD 

AND AutoCAD LT 2.0 
• $1295.00 • 

I I II 

Easy to setup and learn 
Includes utilities - Map Stat, 
Outage Tracker, Street List, 
Noise & Distortion Calc, more! 

We also provide CAW 
Design & Drafting Services 

Visit our website or 2246 Garwood Rd, Sicklerville, NJ 08081 

call for a FREE demo (609) 346-2778 
www.GoldComInc.com fax: (609)782-0841     Inc. 

GoldCom 

ÇbiJONESURPLUS 
WE BUY AND SELL QUALITY CA ry EQUIPMENT 

LINE AMPLIFIERS, TAPS, CONNECTORS 
CONVERTERS - ALL TYPES AND MAKES 

HEADEND EQUIPMENT 

USA • (619) 757-3008 • Fax (619) 757-4048 

FREE 44pg Catalog 8 80 Audio/Video Aeolic. 
PWR SUPP..0. 

ve.ea.e.ri 

koe.e 
Yid.° II Audio Ole ...oil. 

01•1 Aindls Ruud, Siullclier• 

OOPAMP LABS INC (213) 934-3568 
1033 N Sycamore Av LOS ANGELES CA, 90038 

http://www.opamplabs.com  

SOUGHT / SOLD / SERVICED 
SA 9260 Agile Mod  $275 
SA 8510 Converter  $25 
Magnavox 450mhz Station . . . .$349 
GI White VCII  $249 
Jerrold 450mhz Station  $349 
JE 330mhz 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!! 

AUÉS1,4 
sLevocus., 
1-800-98-ARENA • FAX 1-610-279-5805 

Emergency Alert 

Systems 
By 

IdEA/ONiCS 
Up to 90 Channels 
14 day delivery 

Compatible with all headends 

Affordable 
Video units also available 

(701) 786-3904 

Fax: (701) 786-4294 

ASK ABOUT COMPLETE SYSTEMS 
TO MEET THE NEW FCC MANDATE 

Classified Advertising 
Call Rebekah Markheim 
1400,325,0156 X33 

I— Industry 

Service 
Since 

1966 

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

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

Dakota Design 

(605) 364-7363 
• Design • Drafting • As-Builts 

• Map Management 

Dan Schieffer 

Route 1 Box 33 Utica, SD 57067 

IF YOUR LIGHT IS OUT, 
YOU COULD BE FINED! 

Avoid Costly 
FCC Fines 
with CF'1"s 

Tower Light and Transmitter Monitoring Specialists 

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

1-800-448-8099 

ationwide Tower 

Let Nationwide 

customize a yearly 
maintenance program 

for your guyed 

or self supporting 

tower. 

• PAINT 

• INSPECT 

• PLUMB TOWER 

• TENSION GUYWIRES 

• RE LAMP 

• ALL THE ABOVE SERVICES 

• COPY TO COME 
TEL: (502) 533-6600 
FAX: (502) 533-0044 

roe" 

TELECOMMUNICATION ENGINEERING SERVICES 

NETWORK DESIGN 
Hybrid arixial 

Fiber Optic 
Upgrade 

Cascade Reduction 
Telephony Integration 
Reliability Powering 

GIS / MIS SERVICES 
Land Base Creation 
Address Geai-casting 

GPS Tracking Integration 
Outage Management 

FIELD ENGINEERING 
Strand/Trench ROIlle Mapping 

S Built Verification 
Service Audit 
Construction 
Activation 

Turnkey Capable 

TRAINING SERVICES 
Focus.... Mapping and Design 

Microstation® 
RF Network Design 

Fiber Network Design 

DATA CONVERSION SERVICES 
CADD talc Format Comenion 

Map/Document Scanning 
Raster to Vector Conversion 

Optical Disk Archival 

SGTE SUSTAINING MEMBER 
Celebrating Our 101h Year of Service in the Telecommunication Industry 

Veecteeee 
The Total Sohilion Sourer 

2809 Newby Road. Suite 109 • Huntsville. AI. 35805 
Voice t800) 536-0596 • Fax: 12051 539-0504 

dB-tronics 
Cable I 

Sales SerViCe Center 

Check Us Out For 

gle Scientific jkAtlanta 
Parts & Services 

.1. Genuine S-A Parts In Stock 

.1 Factory Trained Repair 

.1 Sales of New & RMF Equipment 

.1 Purchase of Wreck-Out & Excess 
Equipment 

ef 450 & 750 MHz Equalizers 

CALL OR FAX US FIRST 

Telephone: 864-574-0155 
USA Toll Free: 800-356-2730 

Fax: 864-574-0383 
dB-tronics, 

145 Tradd Street 

Spartanburg, SC 29301 

USA 

email: dbtronOteleplex.net 

4111111111» — 
takici 
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Paramount Designs Inc. 
Field Services: System Sweep • FCC Proof / CLI 

Asbuilting • OSP Engineering • R/W Acquisition 

Engineeering Services: CATV / Telephony / LAN / WAN 

Design • Permitting • Mapping • CAD Drafting 

Offices located nationwide! Over 40 years in business! 

voice: 1-800-894-5601 
fax: 602-254-9309 te 

Y FACTORY DIRECT AND SAVE! 

2 d 
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SA 8600 JER 550 (whop PIRC 82A (v/vol) 
Operates 8600 DP, DPBB, DPV, DON Operates Pioneer 
on-screen program 587, Starcom VI, DL4 5000 8 6000 

$4.50 $4.00 $4.00 

mu 
JC 7200 
Fits Jerrold 

SRC 175 (beige) SRC 175 (block) 
Operates all 8500 to 8580 series non-volume 
SA converters $4.00 

ALSO NOW AVAILABLE: 
SA 475 PAN 120 
JER 400 PAN 140 
JER 450 PAN 170 
JER CFT 2000 PIONEER (w/v00 
TOCOM, ZENITH, 6-in-1 UNiVERSAL 
All remotes are quality tested. Call for specs 

VOLUME DISCOUNTS ENCOURAGED — 

$3.75 any quantity 
7200 series. 

SC 8600 $5.95 any quantity 
Fits Scientific-Atlanta 8600 series. 

I
ALSO AVAILABLE: 
SA 8500 PAN 1 1 0 
SA 8511 PAN 120 
SA 8520 PAN 130 
SA 8525 PAN 140 
SA 8550 quantity 
SA 8530 pricing 
SA 8590 discounts! 

800-G44-OG82 

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

PYRAMID 
Is Quality Construction 

Pyramid Industries offers 
Quality Smoothwall, Ribbed 
or Corrugated lnnerduct at 
competitive prices and 
immediate delivery, contact 
your local distributor or call 
us at: 814-455-7587. 

PYILVAID INDLIS7R16,  

1422 Irwin Dr. Erie, PA 16505 • 814/ 455-7587 Fax 814/ 454-8756 

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 

EMAIL: rroors@comtch.iea.com 

HOME PAGE: http://www.iea.com/-moorst/ 

Portable Spectrum Analyzers 
• 0.1-1060 MHz range in one scan (0-100 MHz in 11 span widths) 
• Measurement range: -108 dBm to +20 dBm 
• Fully portable for field operation 
• 5 resolution bandwidths (10 KHz-1 MHz) 
• 50 dB input aftenuator in 10 dB steps 
• 2/10 dB scale display with base line clipper 
• Multi-turn tuning 
• Built-in AM/FM demodulation with speaker 
• Digital controlled center frequency display 
• Tracking generator (optional PS-2A TG-01) 
• AC/DC Battery powered (optional +12 V battery pack) 
• Compact size (10.3" x 4.0" x 12.3") 

List Price: $2175 "' $1895 *** Introductory price 

V.Tech Instruments, Inc. 
171 Burns Ave. • Lodi, NJ 07644 

Tel: (2011 546-7635 • Fax: 12011 546-7651 189 



MAKE THE WIRELESS 
CONNECTION 

WITH CABLE-TELEPHONY DESIGN OPPORTUNITIES 

COX California PCS, Inc., located in Irvine California, is taking bold strides into the 21st centu-
ry as the creative force behind the evolution of wireless communications services, and has 
immediate openings in Cable Integration. 

CADD DESIGNER 
Perform digitization of "as-built' maps into an established data format and translate existing digital 
maps to a common digital format. Calculate HFC network levels and PS loading in support of wire-
less phone equipment installation; redesign forward and reverse plant. Create construction BOM's 
and provide mechanical drawings in support of system installation and maintenance documenta-
tion. Requires 3 years digital CAW design/drafting experience using common software. Experience 
in working with MAP INFO software, GIS applications, and extensive knowledge of CAW mapping 
formats and symbology sets. 

SUPERVISOR, CATV NETWORK DESIGN 
Establish and manage the activities of a CADD department in support of the cable-based PCS infra-
structure. Establish and maintain hardware/software configuration to support CMI system design 
process. Train and develop CADD designers. Establish/develop the following: a common symbol set & 
layering conventions for C.ATV based PCS design, a tracking process for accurate and timely report-
ing, CADD database conventions for use in project management; capital and expense budgeting, 
BOlifs or other construction reports as required. Requires knowledge of CATV IIFC system design 
practice, GO-95 and GO-128 utditv construction rules, 5+ years experience in C.A'FV CADD design 
and mapping. Background in AutoCAD 13, LyruiC.AD, Map Info, MagiC.AD and Lode Data desired. 

COX California PCS, Inc., offers an outstanding compensation and 
benefits package. Please send your resume to: Mike Sanderson, 
COX California PCS. Inc., 2381 Morse Ave., Irvine, CA 92714. No 
phone calls please. We are an Equal Opportunity Employer 

California PCS, Inc. 

é TECHNICAL OPERATIONS 
MANAGERS 
é SYSTEM ENGINEERS 
• HEAD•END TECHNICIANS 
• CONSTRUCTION MANAGERS 
& SUPERVISORS 

We currently have multiple openings with 
Top Five MSO's and foreign clients. Please 
send your resume and salary history to: 
Warren, Morris & Madison, Ltd., Attn: 
Jim Milton, Technical Dept., 132 Chapel 
St., l'ortsmouth,NH 03801 or call Jim at 
603-431-7929. An Equal Opportunity Employer 

6friS 

Madison, Ltd. 

DIRECTOR 
TELECOM NETWORK 

International sales organization seeks an engineer-
ing executive to take responsibility the establishment 
of on international telecommunications network, ini-
tially providing voice capability with future extension 
to include data. The network will first be deployed 
in South America, with planned expansions to 
Europe, Africa and then worldwide. The individual 
must have experience and proven capability in the 
procurement, installation, operation and mainte-
nance of PARX equipment, multiplexers and leased 
lines in foreign countries, and their interconnection 
to international satellite circuits. He will also be 
required to take a leading role in the system design 
of the overall network. 
Fax Resume, Miami, FL 305-358-5684 

Place your ad today For the July and August issues of Communications Technology 
Additional trade show distribution includes: 

Wireless Cable Show 
New England Cable Show 

Great Lakes Expo 
Rocky Mountain Cable Expo 

Eastern Cable Show 

190 Call 
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íParamount Designs Inc. 
Sweep Techs • Designers • FCC Proof • CLI 
Strand / Asbuilt Fielders • CAD Drafters 

OSP Engineers • OSP Managers • R/W Agents 

We need your CATV/Telco experience!Offices 
located nationwide! Over 40 years in business! 

voice: 1-800-894-5601 
fax: 602-254-9309 

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 

MEDIA MANAGER 
New cable/satellite programming 
network is seeking a Media Manager 
to handle the sorcing, tracking, 
mathematical analysis of telemarket-
ing reports and programming of the 
network. The successful candidate 
will possess minimum 2 years tech-
nical supervisory experience with 
expertise in computer data bases and 
extensive working knowledge in TV, 
Cable and Satellite markets for Palm 
Desert based company. Some travel 
necessary. Please submit resumes 
by fax or mail to: 

A. Hernandez, HR Manager 
Guthy-Renker 
619-733-3849 

41-550 Eclectic Street, St. 200 
Palm Desert, CA 92260 

TESINC 
6523 N. Black Canyon Highway 

Suite 200 
t•e•s•i•n•c Phoenix, Arizona 85015 
A Dycom Company (602) 242-8110 FAX (602) 242-8227 

EXPERIENCED CATV 
POSITIONS AVAILABLE NATIONWIDE 

Fiber/Coax Splicers 
CATV Make Ready Engineers 

Strand Mappers Project Managers 
CATV Designers As-Builters 

Installers CAD Drafters 

An Equal Opportunity Employer 

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

APPLICATION ENGINEER 
BROADBAND VIDEO 

TRANSMISSION PRODUCTS 
IPITEK (Integrated Photonics Technology) seeks 
application engineers in video transmission 
products. Requirements include technical degree 
(MEE preferred) and 5+ years 
engineering/marketing experience. Knowledge 
of video communication links, CATV/broadcast 
networks, and strong written and verbal com-
munication skills. Please send resume, refer-
ences and salary history, in confidence to: 

IPITEK 
Dept. 96-AECT 

2330 Faraday Avenue 
Carlsbad, CA 92008 

EOEMEDV 

Experienced subcontractors, crews and personnel wanted. 
Openings in the Southeast and Central U.S. Long-term work: 

G D 
Project Managers 
Supervisors 
Aerial Personnel 
Underground Personnel 
Splicers New/Retro 
Sweep & Activation Technicians 
Weekly Pay 

CABLE SEARCH ASSOCIATES 
Professional Search and Placement 
Engineering Sales 
Management Marketing 
Technicians Construction 

WICK KIR 
Office (708) 369-2620 FAX (708) 369-0126 

P.O. Box 2347, Naperville, IL 60567 
Fees Paid 

Peter 

FroehFroehlich & Co. lich 
search 

SCTE Sustaining 
Member 

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

All levels of 
Technical Positions - 
Corporate to Hourly. 

Operators and 
Manufacturers 

Call or Write. Fees Paid. 

ECTCe OF OPERATIMS 
New cable/satellite programming net-
work is looking for an experienced and 
dynamic leader to manage it's opera-
tions department. The successful candi-
date will oversee all aspects of field 
operation, act as technical liaison 
between playback/uplink facilities and 
cable systems and work with both cable 
and direct broadcast systems. This indi-
vidual must have 3-5 years experience in 
video and/or video compression and 
satellite distribution systems. Please 
submit resumes by fax or mail to: 

A. Hernandez, HR Manager 
Guthy-Renker 
619-733-3849 

41-550 Eclectic Street, St. 200 
Palm Desert, CA 92260 

LOOKING FOR AN EXPERIENCED 

CONTRACTOR FOR YOUR 

U-G/AERIAL CABLE/FIBER-OPTIC PROJECT? 

Crews & equipment available immediately. 

Trenchless U/G installations are our specialties! 

Toll Free (800) 742-1 2 1 1 

Fax (847) 742-2195 

70 

7;D 

— C1 

70 

(800) 806-5951 Ext. 17 Fax (770) 498-3890 NST NETWORK SERVICES INC. 
191 



CABLE 

Trivia quiz #8 
o ur historical guru (aka Editor Rex Porter) has 

provided us with these 
trivia questions on the 

cable industry. Answers to the last 
set of questions appear first. (The 
last "Cable Trivia" ran on page 
124 of the May issue.) Look for 
answers to this month's questions 
in a future issue (along with a 
new set of 10 questions). The per-
son supplying the most correct an-
swers (see additional require-
ments below) will be awarded a 
special Trivia T-shirt. 

Your answers need to be sent 
to: The Trivia Judge, Communica-
tions Technology, 1900 Grant St., 
Suite 720, Denver, CO 80203; fax: 
(303) 839-1564; e-mail: CT-
magazine@aol.com. To be in the 
running for a prize, your answers 
need to be postmarked, faxed or e-
mailed to us by the 20th of the 
month of the issue date that the 
specific trivia test appears in. The 
first person who sends in the most 
correct answers will be the award 
winner. Good luck! 

Trivia #7 answers 
1) Able Cable 
2) Anaconda 
3) 237F 
4) Cerro 
5) Communicom 
6) Spencer Kennedy Laboratories 
7) Dolphin 
8) Weatherscan 
9) Fort Worth Star-Telegram 
10) CBS 

Trivia #8 
1) The only Society of Cable 
Telecommunications Engineers 
Broadband Communications Tech-
nician/Engineer (BCT/E) category 
that has no program outline, its 
candidates are asked to write an 
essay as a response: 

A) Category I 
B) Category III 
C) Category VII 
D) None of the above 

TRIVIA 
By Rex Porter 

2) Single-mode and multimode 
would more than likely refer to the 
following: 

A) RF tubes 
B) Optical fibers 
C) Insulators 
D) Capacitors 

3) He founded an early lashing wire 
manufacturer, Aberdeen: 

A) Irving Kahn 
B) George Acker 
C) Don Mansell 
D) Newton Minnow 

4) On a construction crew, the person 
who threw items up to the person on 
the poles and who also pulled the 
lasher was know as the following: 

A) Framer 
B) Lineman 
C) Grunt 
D) Runner 

5) He was the first person in cable 
to receive "full" SCTE BCT/E Certi-
fication: 

A) Tom Elliot 
B) Bob Luff 
C) Wendell Woody 
D) Ron Hranac 

6) The first president of the SCTE, 
elected in 1969, was: 

A) Bill Karnes 
B) Ron Cotton 
C) Bob Bilodeau 
D) Charles Tepfer 

7) Named after the Greek word 
meaning "brother," kept afloat in fi-
nancially hard times by a loan from 
one of its own employees, this Penn-
sylvania-based MSO is: 

A) Marcus 
B) Adelphia 
C) Omega 
D) Harron 

8) Twenty-five years ago, Monty 
Rifkin gave up the reins as presi-
dent of ATC. He named as his suc-
cessor: 

A) Trygve Myhren 
B) Joseph Collins 
C) David Van Valkenburg 
D) Michael McCrudden 

9) The son of a coal miner, he bor-
rowed $400 on his Volkswagen and 
purchased a cable system in George-
town, CO. Today, he is listed in 
Forbes magazine among the wealth-
iest Americans. He is: 

A) Glenn Jones 
B) Gene Schneider 
C) Monnroe Rifkin 
D) Bill Daniels 

10) His father was the inventor of 
the Model T's wheel lock. He pio-
neered how to successfully acquire 
major city franchises and make 
them profitable. He is: 

A) John Malone 
B) Chuck Dolan 
C) Glenn Jones 
D) Irvin Kahn 

And the winner is ... 
Jack Connolly of Cox in San 

Diego sent in the most correct an-
swers to last month's trivia. Con-
gratulations Jack! 
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rom the publisher of the Cable Industry Directory... 

fable Indusby Directory onffl 

The ultimate 
marketing, planning 

and sales tool! 

s Ad! Harness the power of 

005 ‘I Cable Industry Directory onrn , a 
new, interactive marketing, planning and sales tool. 

is CD contains all the valuable sales information found 
the Cable Industry Directory in an easy-to-use, 
yindows-based format with point-and-click functionality. 
Du get unlimited, single-user access! 

y. el Every word on the CD is searchable! 
age irn 'Conduct Boolean, Phrase, and Proximity 

searches to find the company names, locations, 
-oducts offered, areas of coverage, services provided, 
lephone and fax numbers, and contact names you 
;ed...in seconds! You'll save hours of research time that 
ould easily add up to thousands of dollars. 

archln 
ndow. 

File Edit Search Link Options Window 5otup help 

Enter a Search 

Enter Serene Graeae 

M EDIAWOR KS 

9rd r2 Arrl 

ME TRIO 
5AICROFLECT 
MICROSAT 
MIDDLETON 
MIDWEST 
MIND 
MOORE 
MORAN 
MUCH 

I 

Search Type 

El Boolean 

[1] ehrase 

Proirmrty 

Ileou Bar S oar E 00.0 Saar: COI 0 Dragon. Fit HO Lia I HO C. id 2295 014452 

LAN and site licenses also available! 

Customize Searches To Meet 
Your Needs! 
V Profiles of the top 25 Multiple System Operators. 
✓ State-by-state listings of companies providing 

equipment and services to the industry. 
✓ Detailed listings of broadcasters and 

telecommunications companies in cable. 
✓ Vital statistics on cable viewing and cable networks. 
✓ Access to over 10,000 decision makers. 
✓ More than 4,000 product manufacturers and 

distributors. 
✓ And much more! 

o,  
o 
o 
o 
o 
o 

o 

Choose the format of your output -- as a 
report, a data file...even mailing labels! 

,0 

o 
 o 

Phillips Cable Industry Directory on CI CC 

MEDIA WORKS 
2353 Little Avenue 
Gordon, VA 22041 USA 

(703)555-0978; (600)555-1254; Fax:(800)555.0900 

Year established: 1987; 100 employees 

CONTACT(S): 
Colin Powers, President and Chief Executive Officer 
John Hingham, Vice President of Finance 
Christopher Flynn, Vice President of Programs and 
Production 
Betsy Jackson, Vice President of Advertising Sales 
Joel King, Vice President of Administration 

DESCRiPTiON, 
Manufactures antennas (video, broadcast, CBS, and 
earth station), addressable and non•addressable 
converters, modems and remote controls. 

Menu Bari Space Enler See Dictionary i FItHitLslR Fl 11919 1 Cord U95 ol 4452 

o 
o 
o 
o 

BONUS --
Reserve 

Cable Indusby 

Director/ onEel 

and receive a FREE 
Cable Blue Book --

valued 
at $60.001 

Reserve Cable Industry Directory on  today and SAVE $400.00! 
Call Peter Coddington at (800) 416-8490 in the U.S., (301) 340-7788, ext. 3601 outside the U.S. 

FAX (301) 309-9473. E-mail: peterc@cais.com 



TRAI NING 
By the Notional Cable Television Institute 

Optical node status monitoring: Part 1 
Welcome to this new monthly department from the NCTL 
Its purpose is to provide useful information complemented 
by training suggestions to reinforce the material in a class-
room or field setting. The top portion is excerpted from the 
"Optical Node Return Operations" lesson in NCTI's Fiber 
Optic Technician Course. The hands-on training sugges-
tions are modeled after NC Ti's new facilitator training 
courses for administering the hands-on labs. © NCTL 

ncreasing broadband cable system channel 
capacity, adding data services and offering 
alternative access to customers requires 
maximum communication network relia-

bility. Node status monitoring maximizes this relia-
bility. While the operation of node status monitoring 
is similar between manufacturers, the parameters of 
the node status monitoring module determines the 
types of data monitored. Therefore, to properly 
select, set up and maintain a node status monitoring 
module, it is important to know: 1) the improve-
ments in status monitoring systems; 2) how the sta-
tus monitor module receives and transmits moni-
tored data; 3) the optical, RF, power, temperature 
and other parameters monitored by optical node sta-
tus monitoring modules; and 4) the ranges for those 
parameters. 

Node status monitoring systems are now very 
reliable, because optical fiber itself and fiber-based 
topologies have simplified and improved return path 
communications. A higher standard of signal trans-
mission reliability is required for digital video, voice 
transmission, data transmission and personal com-
munications services (PCS). Therefore, status moni-
toring is absolutely essential with these types of dig-
ital signals. 

Signal flow in status monitoring system 
Combined 

headend signals 

° PC and 
software 

ÍMaster 
controller 

Forward 
optical transmitter 

Forward 
optical fiber 

—45e'e 4--

< H -40 1-1 r 

Reverse I Reverse 
optical receiver ' optical fiber 

Forward 
optical receive To RF 

serving oreo 

Headend 

f 
  +Coaxial cable 

Status 
monitoring 

Reverse module_ 
' opticol transmitter 

Node 

Headend-node status monitoring communication 
Node status monitoring modules are elements in 

the status monitoring system (see accompanying fig-
ure) that include: 1) a master controller for commu-
nicating with the node status monitoring module; 2) 
a personal computer (PC); and 3) software program 
for analyzing the monitored data. 
A status monitoring module is a transponder in 

an optical node that: 1) receives signals from the 
headend PC and master controller containing status 
monitoring instructions; 2) collects monitored data 
from modules and switches in the optical node; and 
3) routes the collected monitored data to the node 
reverse optical transmitter module for transmission 
on the reverse optical fiber. The optical signal is 
received by a rack-mount optical receiver, demodu-
lated, and sent to the master controller. The master 
controller decodes the monitored data and sends it 
to the PC for analysis. 

Next month's installment will cover status monitoring 
signal reception/transmission in the optical node. 

Hands-on performance training 
Proficiency objective: Identify major components on a 
block diagram showing signal flow in a status monitor-
ing system and describe their functions. 

Discuss the importance and benefits of status monitoring 
in today's evolving broadband communications networks. 

Use the block diagram to identify the major elements in 
headend-node status monitoring communication: 
• PC 
• Master controller 
• Forward optical transmitter 
• Forward optical fiber 
• Forward optical receiver 
• Coaxial cable to RF serving area 

• Status monitoring module 
• Reverse optical transmitter 
• Reverse optical fiber 
• Reverse optical receiver 

Describe the function of all the major elements involved 
in headend-node status monitoring communication. 

Use the block diagram to show signal flow to and from 
major elements in a node status monitoring system. 

Have pieces of equipment/components to show to stu-
dents while describing their functions. 

Verify that each student can identify the major ele-
ments in the headend-node status monitoring commu-
nication process and describe their functions. CT 
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SEEKS LEAKS 

Cil-1450 Combination Meter 
Grader Venality— The new CLI-1450 presents 
leakage detection and MicroStealth measurement 
capability in a single, handheld installer meter. 

The CLI-1450 Leakage/Signal Level Meter with 
0.5 µV sensitivity finds even the smallest leaks 
and automatically converts distances to equivalent 
10-foot readings, maximizing freedom from error. 

lhggIng Capability... False alarms are virtually 
eliminated with head-end video "tagging" that 
differentiates leaks and increases detection range. 
Installers save time and unnecessary aggravation. 
It's even compatible with existing tagging systems. 

U M... You'll wonder how we squeezed so much 
capability into a multi-channel tester, yet offer it at 
a fraction of the price you'd expect. 

MicroStealth Multl-Channel Capability... 
The CLI-1450 also includes the industry's most 
popular installer meter features: 

• Multi-channel, high 
resolution LCD display 
on a single screen 

• Up to 890 MHz 

• Lightweight/hand-held 

• Rugged/water resistant 

The CLI-1450 leakage/signal level meter is just 
part of the complete line of quality test and 
measurement equipment from Wavetek. Each 
product offers powerful performance and is 
designed to meet your specific testing needs. 

All the performance, speed, and ease of use you 
demand—at a price you expect from a leader. 

See Us At SCTE Booth #1232 

Call 1-800-622-5515 
http://www.wavetek.com 

Ilkytek ...parities in pinductivily for over 35 years 

W AVŒTŒK 
ber 52 



PRESIDENT'S MESSAGE 
By Bill Riker 

Hot time for technology at Expo 
une brings the Society of 
Cable Telecommunications 
Engineers' annual Cable-
'Ibc Expo and plenty of ex-

citing news from national headquar-
ters as well. First of all, I'd like to an-
nounce that the Society has two new 
engineering subcommittees to address 
cutting-edge technical issues. Our 
Data Standards Subcommittee will 
advance the cable industry's interest 
in and knowledge of medium- and 
high-speed data delivery and develop 
standards for hardware interoperabili-
ty. With cable modems becoming such 
an important topic, this group will un-
doubtedly have many important is-
sues to discuss, debate and develop. 
The subcommittee plans to coordinate 
its efforts with the activities of IEEE 
802.14, DAVIC and CableLabs. 

The second newly formed subcom-
mittee, the Digital Video Subcommit-
tee, will explore the need for SCTE 
involvement in the development of 
standards for digital video signal de-
livery through the coordination of its 
efforts with National Cable Television 
Association, the Federal Communica-
tions Commission and other related 
organizations. 

These two new additions to our five 
existing technical subcommittees, all 
operating under the Society's Engi-
neering Committee, will meet for the 
first time during Cable-Tee Expo '96 
on Sunday, June 9, from 2 to 5 p.m. I 
encourage all interested parties to join 
Continental's David Fellows, chairman 
of the Data Standards Subcommittee 
and General Instrument's Paul Hardy, 
chairman of the Digital Video Subcom-
mittee, at these initial meetings. Both 
subcommittees will be involved in 
standardizing new technologies that 
will shape the future of broadband 
telecommunications, so I am certain 
many of you will want to get in on the 
ground floor of their activities. 

Anyone interested in participating 
in these groups or any of the Society's 
other engineering subcommittees, 

Bill Riker is president of the Society of 
Cable Telecommunications Engineers. 

should contact SCTE Director of Stan-
dards rIbd Woo at national headquar-
ters, (610) 363-6888, ext. 228. 

Other Expo events 
Another exciting highlight of Cable-

'Ibc Expo '96 will be the participation 
of NCTA President and CEO Decker 
Anstrom. He will deliver a keynote ad-
dress to attendees during the Society's 
1996 Annual Engineering Conference 
on Monday, June 10. 

Decker's address is slated to take 
place at approximately 2:45 p.m. in the 
Opryland Hotel Convention Center's 
Delta Ballroom. He is expected to dis-
cuss new opportunities the recently en-
acted Telecommunications Act provide 
for the cable industry, as well as the in-
dustrywide on-time service guarantees 
and public affairs initiatives that are 
part of the 'Ile Future is on Cable" 
program. He also will stress the impor-
tance of technical excellence in the 
telecommunications industry's future 
as NCTA takes on a more vocal role in 
promoting the increasing necessity for 
well-trained service personnel. 

With regard to special Expo events, 
plans for this year's Expo Evening, 
(traditionally the social high point of 
any Cable-lec Expo) have been final-
ized. "Expo Evenin' on Hickory Ridge," 
will offer attendees a hospitality recep-
tion set in a small mountain town 
with the Great Smokey Mountains as 
a stage backdrop. Of course, no Expo 
Evening would be complete without 
the finest in entertainment, food and 
beverage. 

Even though Expo '96 will offer this 
type of social function, we all know 
that the main objective of any SCTE 
conference is training, and this year's 
Expo will offer it in abundance. I'm 
sure you'll agree with me that the 
technical program we have assembled 
for this year's Annual Engineering 
Conference and breakout Expo Work-
shops is progressive, substantial and 
sure to be of great interest to the 
broadband telecommunications world's 
technical community. 

Our four engineering conferences 
will allow industry notables to delve in 

detail into crucial topics currently fac-
ing today's engineers and technical 
personnel. The four sessions, "Fiber-
Related Issues," "Video Transport," 
"Data Over Cable" and "Return Spec-
trum Issues," will feature representa-
tives from leading manufacturers and 
MSOs exploring and debating these 
new and emerging technologies and 
related issues. 

Our Expo '96 workshops will be just 
as current and vital. Hot technical top-
ics to be covered in these intensive 
workshops, which are offered during 
six periods conducted over the course 
of June 11 and 12, include data and 
two-way transport, regulatory issues 
(featuring presentations by representa-
tives from the FCC), network manage-
ment and in-home wiring. Additional 
workshops will be devoted to telepho-
ny, digital technology, powering issues, 
network architectures, system rebuilds 
and how to make two-way work. 

Cable-lbc Expo '96 is certain to be 
a high point of the year, with record-
breaking attendance and an exhibit 
floor packed with the industry's top 
vendors and service providers. I am 
looking forward to seeing many of you 
at the show, and for those who are un-
able to attend this year festivities, 
remember that the Cable-nc Expo '96 
Proceedings Manual, a trade paper-
back collecting papers presented at 
the 1996 Engineering Conference and 
Expo Workshops, will be available 
from SCTE national headquarters by 
calling (610) 363-6888. In addition, it's 
never too early to begin making plans 
to attend Cable-11k Expo '97! CT 
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Who's 
tePi yiTerieg17 

Innovative Status and 
Performance Monitoring 
Solutions from Cheetah. 
Continuous Monitoring. 

The Cheetah System never sleeps. When you are away from 
your network, rest assured knowing you will be notified of equipment 

problems or out-of-spec conditions. Should a power supply fail, a modulator 
deviate from specifications or if system Carrier-to-Noise impacts picture quality, the 

Cheetah System makes sure you know. And you'll be aware of it before your subscribers call. 

Improve Performance 
The Cheetah System helps you manage your network. Monitor headend and distribution devices 
throughout your multi-vendor plant. Measure ingress and noise on your return path. Fully automate 
all your performance measurements including non-interfering distortion monitoring, measurements, 
levels and frequencies. Plus with Cheetah, your network reliability increases, giving you the 
flexibility, quality and control you require to implement new data and video services. 

The International Benchmark. 
The Cheetah System is a standard around the world. From the Pacific Rim and 
South Pacific to Europe, Latin America and North America, Cheetah monitors 
the world's broadband networks. For status and performance monitoring, 
the Cheetah system will work for you now and in the future. For further 
information and product literature, call (941) 756-6000 today. 

See Us At SCTE Booth # 2024 

(Cheetah 

SUPERIOR ELECTRONICS GROUP, IN 
6432 Parkland Drive • Sarasota, Florida, USA 34243 • (941) 756-6000 • FAX: (941) 758-3800 
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Easy Does It 

>Multilink 
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See Us At SCIE Booth # 1036 

With ...lijeciGAGne? " 
Low-Count Fiber Optic Splice Cases 

Preparation time is minimal. They're fast and easy 
to install and re-enter. No special tools are required. 
And they don't require mastic sealant, heat shrink or 
drilling. For fiber optic splice cases, the answer is easy! 

StarfighterTM fiber optic splice cases increase your 
productivity and lower your costs. Plus, with 
StarfighterTM, you can count on a fiber closure that is 
both reliable and technician-friendly. Each splice case 
incorporates the same basic design that the 
telecommunications industry has trusted for over 
twenty years! 

To find out more about our broad 
product family, our associated 

product accessories 
and all of the 

custom 
options to 
choose 
from, call 
us today! 
It's as easy 

as that! 

Meets Bellcore Specifications 

TM 
Engineered to Make the Difference 

Operations and Distribution Center 
580 Ternes Avenue, P.O. Box 955, 
Elyria, OH 44035 

Phone (216)366-6966 
FAX (216)366-6802 
24-Hour Voice Messaging 
Worldwide Distribution 

°Multilink, Inc. 7986 


