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Beijing 
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Santiago 
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and ... 

Philips Broadband Networks, Inc., 
designs and manufactures transport',, 
systems of exceptional quality for 
cable and telecommunication oper-
ations worldwide. 

An IS0900 I facility, PBNI offers the qual-
ity, reliability and innovation to ensure 
communications integrity whatever plat-
form or architecture you're using. 

That's how we're making things better for you 
and yoJr customers. 

Call us to speak to the Philips salesperson or 
representative near you. You're sure to find 
one in your area—no matter where in the 
world you are. 
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The New Auto "CHANNELIZER" Features — 

• All Channel/Frequency Ruling from 5-810 MHz 
• Full Measuring Range from -35 dBmV to +60 dBmV with 
auto attenuation for error free measurements 
• A Full -40 dBmV of sensitivity 
• Simultaneous monitoring of both Audio and Video 
Carrier Levels 
• Non-Intrusive %HUM and C/N tests 
• "Auto Inspect" feature that includes: 

P/ v Max. A/V Ratio 
All Ch. to Ch. Variations Tilt 
Max. HUM (system or channel) Flatness 
Lowest Carrier Level Ch. to Ch. Variation 

ghest Carrier Level 

age and Printing Capabilities for easy system 
documentation or bench-marking 
• Exclusive Energy Management System eliminates 
over charging and battery memory problems, 
plus provides 6 full hrs. of continuous use 
• Field Rugged design to stand up to all types of weather 
conditions and provide years of trouble-free service 
• New Extended 3-Year Warranty to provide the 
confidence you want in all your signal level meters 

Sencore wants to make sure the SL754 Auto "CHANNELIZER" 
will fill your system's troubleshooting and analyzing needs. 
That's why we offer you a 15-Day free field trial. All you 
need to do is call 1-800-SENCORE ext. 510 today! 
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Rock Solid Performance 
For more than 20 years, Alpha Technologies has set the standard for reliable communications power. 
It's the kind of achievement our customers have come to expect—they know that Alpha will always 

be there. And the fact that Alpha reliability is taken for granted is our greatest satisfaction. 
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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. 
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ÀM91 ffi 

‘, 

.À ==.,,à.-Cable Security 
'OMNI .13 

•506 Walker Street 
Opelika, Alabama 36801 

800-288-1507 • 334-742-0055 • Fax: 334-705-3620 
web # http:Pwww antec corn 

EDITOR'S LETTER 

"Carrey"ing it too far 
o kay, so you might have heard that some idiot is 

going to use a movie with 
Jim Carrey in it to make 

fun of cable TV. Do I like it? No. 
Will the moviegoer think a come-

dy about a psychotic stalker dressed 
as a cable installer is funny? Maybe. 
Will the public think we operate sys-
tems that way? I doubt it, unless you 
really operate yours that way. 

It's hard to believe any company 
would spend $40 million on a movie fea-
turing a star whose every picture shows 
his mouth wide open and his eyes 
bugged out, screaming the same tired old 
joke in every scene. Do I like him? No. 

But back up a minute. Didn't our 
industry hire a different idiot to rep-
resent the cable industry to national 
TV? It seems they hired him from a 
network show in which he played a 
paper boy approaching his thirties. 
And didn't our PR firm pay him good 
money to promote the industry by 
leading a jackass up and down the 
street? Later, a corn chip company 
used his nerd image to push their 
products to ladies whose lines were, 
"Get out of here. I mean, really, really 
get out of here!" 

The Wall Street Journal claims our 
industry sees "real horror" when we 
think about Carrey's new movie. But if 
you think it is real horror, you should 
have been around 30 or 40 years ago. 
Talk about being made fun of! I don't 
know how many times a mayor or city 
councilman slapped me on the back and 
said, "Hell son, we don't need no cable 
in this town. We got two channels. So if 
one goes out, we can still watch the 
other one. After all, you can only watch 
one channel at a time. Whatcha trying 
to do to our poor citizens?" 

And if you were successful at get-
ting a first reading of the franchise (it 
usually took three), the next town 
meeting would be loaded with a local 
TV broadcaster, TV repairmen and a 
representative or two from TAME 
(TV antenna manufacturers). One 
guy would get up and tell everyone if 
cable came to town, everyone would 
have to hook up, whether they want-

ed service or not, "Cis I heard over in 
another town how them there anten-
nas on the tall tower actually sucked 
all the signals out of the air." Or, "I 
heard that they can hook a TV cam-
era into that cable and watch every-
thing you do in your home ... or was it 
hear everything you say? Oh well, it 
was something like that." Or, "I hear 
they fix it after they been here awhile 
so you can't watch it good lessen you 
buy one of their special TV sets from 
them." 

Sure, it would have pleased me 
to see someone else saddled with the 
image this movie portrays. But it's us 
who are stuck with it. We had to 
learn our way as we built this all-
American industry. Didn't we bring 
local jobs to the people in small towns 
and large cities? Yes. Didn't we help 
build local revenues with our fran-
chise fees and taxes? Yes. Have we 
made mistakes? You bet. 

But we didn't linger on them. We 
spent lots of money learning to serve 
our customers properly. Be glad you're 
in cable today, when the right to good 
cable service is rated right up there 
with mom, the flag and apple pie. 
Let's keep our pride and, perhaps, a 
little extra sense of humor. You have 
worked too long and hard to let some 
idiots bother you. It wasn't horror 
back then and it's not horror now. 

They may be dumb. Let's not be 
dumber. 

Rex Porter 
Editor 
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Power Supplies Engineered for 
Today's and Tomorrow's Broadband Networks 

Broadband providers worldwide require 
reliable, efficient and cost effective power solu-
tions. Power GuardTM offers the most complete 
line of power supplies in the industry to meet 
these requirements. 

Upgrading 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. 
Now, New for 96', 90 VAC technology can be 
upgraded into many of your existing 60 volt 
power supplies. 

The New UCF and Unity WaveTM 90 VAC 

power supplies can be deployed immediately into 

El POWER 

your network as 60V power supplies. When your 
network electronics have been upgraded you can 

either field-select (60, 72, 90 VAC) or you can 
re-program (60 - 90 VAC) to a higher voltage. 

Unity WaveTM was design specifically for 
the varying power loads and reliability concerns 

created by adding telephone service to your video 
network. It utilizes a patented programmable 60 
- 90 VAC trapezoidal technology, and can be 
backed up by redundant electronics, batteries 
and generators. 

Whatever your requirements are for net-
work powering, Power GuardTM has your solution. 
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Figure 2: Return path switch and headend signal analyzer 

Headend 
modulators Modulated RF feed 

Network 
operations center 

Headend 
controller 

Headend 
analyzer 

00 

Splitter 

Telephony, data, 
set-top, etc. 

t 
t t 
t t 

t t 
t 
t 
t 
t t 
t 

TX (1) 

Inbound 
polling 

responses 

No] 
combiner 

X 

Return path 
switch 

Port B control 

Port A control 

Fiber node 

TX (N) 

RX (1) 

o 

<11e) 

<KD 
RX (N) 

C")  Fiber 

RF 

Control 

spectrum analysis capabilities in 
the headend with an existing sta-
tus monitoring system. 

Simply performing spectrum 
analysis on a combined RF signal 
does not give an accurate reading 
of the actual noise and cannot 
pinpoint the source of noise. 
To accomplish these goals, the 
return paths from multiple nodes 
must be switched rather than 
combined. This allows the signal 
analyzer to analyze a single return 

path at a time, rather than a 
composite return. 

Figure 2 shows a return path 
switch implemented in addition 
to the combining network that 
was shown earlier. The main RF 
return carrying revenue generating 
services such as telephony, data 
over cable, set-top information, 
pay-per-view (PPV), etc., is com-
bined as usual. This traffic can-
not be run through a switch. 
Each of the RF returns is run 

through a directional coupler, 
with the smaller value output 
run to the return path switch. 

The return path switch has 
two independently controlled outputs 
labeled A and B. Output A carries 
polling responses from individual 
nodes. In this way, noise on the 
communications frequency from 
one node does not impact commu-
nications with all other nodes in 
the system. A status monitoring 
headend control unit controls 
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Mier Optic Cable Management Products 

Delivery At The Speed Of Light. 
Fiber optics has the data and telecommunications industries moving faster than ever. 

To keep up, you need the right cable management system, right when you need rt. 

Which is why we offer a complete line of cable management products - trays, network 

bays, enclosures and fiber services cabinets. We deliver them through a new nationwide 
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Analog? Digital? Fiber? Copper? HFC? Standard makes a network work. 
Putting together or upgrading a head-
end is more complex than ever. You 
need technd:ogy that will bridge the 
gap between today's wants and tomor-
rOleeS needs. 

Standard has all the essential equip-
ment you'll need for a rapidly changing 
environment. 

The cornerstone of the 
int ligent headend. 
For proof, take a look at our Stratum 
modulator, a self-healing, advanced 
broadband network modulation system. 
Stratum combines np to 78 channels in 
a single six foot ETA rack Ideal for 
ter headend applications or remote 
operation, Stratum offers exceptio 
RF performance, complete rem 
tro: operation and statua ni 
capability. Pa-id 
mated red 
can instan 

TV1L550S 
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band spectrum 
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single unit. 
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STEREO 
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Hare it integrated 
into the TVM 
Series or get the 
space-saving 
two-pack 

audio and IF signals to designated 
back-up modules. 
The perfect upgrade solution. 
Upgrading your headend? Start with 
our Agile IRD II integrated satellite 
receiver/descrambler. With a fully syn-
thesized PLL tuning circuit and micro-
processor control over the dual conver-
sion C/Ku-band 950-1450 MHz RF 
input, it's the preferred choice for the 
continuous duty cycle CATV master 
headend environment. 
Complete the package. 
The TVM550S moldulator, with t 
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with FCC part 76 Video/Audio and RF 
performance standards for future 
headend requirements. 

You deserve a toast. 
When you purchase Standard, you've 
chosen the finest line of headend 
equipment available. Congratulations! 
Celebrate your good taste, and pod 
fortune... 

The right technology.., for right now. 

Standard 
SATELLITE & BROADBAND 
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Green to head 
CT advisory board 

Communications Technology an-
nounced its new advisory board: 
Richard Green, CableLabs (chairman); 
Jim Chiddix, Time Warner; Richard 
Covell, TSX Corp.; Jim Farmer, Antec; 
Ron Hranac, Coaxial International; 
Bob Luff, TV/COM International; Dan 
Pike, Prime Cable; Bill Riker, Society 
of Cable Telecommunications Engi-
neers; Mike Smith, Adelphia Cable; 
Tony Werner, TCI; and Wendell Woody, 
Sprint/North Supply. 

Rex Porter, CT editor, comments, "I 
believe this is the ideal group of leaders 
from every segment of the cable indus-
try We now have the board to guide the 
magazine through the fast-changing 
last few years of the century and into 
an exciting new millennium." 

Cable modems: 
Who's serious? 

The continuing development of 

NE W S 
cable modem technology depends on 
creating an application-independent 
architecture, according to Rouzbeh 
Yassini, president of cable modem 
manufacturer LANcity. 

Yassini made his pronouncement 
in a teleconference in late January. He 
also noted that by the end of the year, 
the cable industry will "find out who's 
serious about (cable modem technolo-
gy) and who's playing with it." 

Cable modems operate in either a 
symmetrical mode (same data rate 
downstream as upstream) or an asym-
metrical mode. Although Yassini sees 
the value in high upstream data rates, 
he commented that "the bottom line 
on all that is immaterial. The key is 
building an independent architecture." 

"One hundred percent of applica-
tions are asymmetrical," Yassini main-
tained. "The problem is they're asym-
metrical one minute one way, and 
they're asymmetrical the next minute 
the other way. You have to ask: 'Are we 
creating an application-dependent 
topology or architecture where we can 
do one thing but not another?'" Yassini 

INTRODUCING REAL TIME CONTROL 

Control your splice 
during fusion, 

instead of just checking it 
afterwards 

also said that he "welcomes standards; 
it's the only way able companies can 
interoperate." 

As yet, there is no real "killer ap-
plication" for cable modem technology, 
according to Yassini, although he said 
his company is excited about the 
work-at-home concept, provided there 
is sufficient upstream bandwidth for 
the application. 

Asked whether current hybrid 
fiber/coax (HFC) networks are reliable 
and robust enough to accommodate 
the new cable modem technology, 
LANcity's Director of Marketing Chris 
Grobicki said yes. 

"The cable industry has become 
cognizant of the fact that ingress is a 
big issue in cable plant," Grobicki said. 
— Alex Zavistovich 

ET '96 • • 
Data and beyond 

It's clear that data delivery to 
home computers could be a lucrative 
new revenue source for cable compa-

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 coma: 

Ericsson Cables AB 
Stockholm, Sweden 

Amherst International, Inc 
Sarasota, Florida 
Phone (813) 925-9292 
Fax (813) 925-9291 
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nies with HFC networks. Engineers 
and operations managers must now 
make certain they transport the data 
efficiently. 

That was the message delivered 
during the "Data Transmission" ses-
sion of the SCTE's 1996 Conference on 
Emerging Technologies. Opening re-
marks for the day's sessions by Paul 
Baran of Com21, who cautioned that 
digital transmission's primary advan-
tages — flexibility and power — have 
a downside in some system designs 
and become "awful" in their complexity. 

Gaylord Hart of XEL Communica-
tions then explained why packet-
switched data services on broadband 
hybrid fiber/coax (HFC) networks may 
be preferable to switched-circuit net-
works. For data transport, said Hart, 
switched-circuit networks are ineffi-
cient, because they tie up dedicated 
channels that idle while waiting for 
data. On the other hand, packet-
switched networks statistically multi-
plex data in packets from several users 
onto a single channel. Ilja Bedner of 
Hewlett-Packard explained some of the 
technical requirements cable operators 
need to be aware of if they decide to ex-

ploit the revenue potential of deliver-
ing on-line services over HFC net-
works. A successful service requires 
more than just cable modem technolo-
gy, said Bedner; decisions also must be 
made about data networking, remote 
content access, local content provision 
and service operation. 

From there, the emphasis of the 
session shifted to identifying problems 
with the return path, such as ingress, 
and how to improve this perceived 
Achilles' heel for some HFC cable net-
works. Brian Johanson of Philips 
Broadband Networks looked at up-
stream spectrum control mechanisms 
for management of subscriber-induced 
noise on the HFC return system. 
There are a variety of methods for 
controlling noise, he said, such as high 
pass/bandstop filtering, frequency hop-
ping, discrete multitone modulation, 
spread spectrum and downconversion. 

For Richard Prodan of CableLabs, 
much of a system's ingress can be 
traced to poor shield integrity In a 
paper on a continuous wave tester de-
veloped for field evaluation of impair-
ments to the reverse path, Prodan 
commented that "one open shield 

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. Erie. PA 16505 • 814/ 455-7587 Fax 814/ 454-8756 

could cause problems for everyone on 
the node." 

Rounding out the session's techni-
cal focus on the reverse path was Gen-
eral Instrument's Dean Stoneback, 
who discussed return system design 
for full digital services. To maintain 
correct channel variance at the lasers 
and demodulators, Stoneback recom-
mended reducing gain variance by 
modifying the HFC network to ensure 
that the loss to any one household will 
be constant across all frequencies. — 
Alex Zavistovich 

Return path: 
Ready or not? 

"Be prepared." The sentiment of 
keynote speaker Claude Baggett of 
CableLabs turned out to be that of al-
most every presenter at SCTE's ET 
'96. With the boggling dollar potential 
of data delivery setting off the cable 
modem frenzy at the last Western 
Show, engineers started chewing on 
the reality of network reliability and 
availability at ET. However, on the 
first day of the conference, they 

Reprints 
Reprints 
Reprints 

Communications 
Visibility 
Knowledge 
Information 

Reprints work for you! 
For more information 

call Bill Wynne 
301/340-7788, ext 2020 
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With the DIR-747 integrated receiver/descrambler, you get a l'/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 

The DIR-747 Satellite Receiver 
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weren't just thinking data, but tele-
phony and other potential moneymak-
ers as well. 

TCI's Tony Werner focused on the 
fact that multimedia services over 
cable will require at least the percep-
tion of 100% availability 

"Can this be achieved with any 
network? We believe it can," he said in 
his reality check presentation describ-
ing where the industry is and where it 
wants to be. 

Raja Natarajan of Motorola took 

Werner's positive attitude one step 
further. "HFC and advanced cable net-
works can provide telephony with 
quality and reliability meeting or ex-
ceeding that of today's public switched 
networks," he said. He also sent out a 
call for quality to cable vendors. The 
complex nature of today's networks, 
with increased dependence on proto-
cols and network management soft-
ware, demands that vendors produce 
"near zero defect" hardware and ex-
ceptional software quality, he said. 

to measure the integrity of your fiber optic outside plant. 

And this is the other way. 
/// llllllllllllllllllllll 

//// iiiiiiiiiiiii 111111111111%W%%WM , 

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

norscan 
For more information, write or call Nor:cart-at 

7 Téracon Place,INinnipag, MB Canada R2J 4B3 : TEL (204) 233-?.138 : AX (204)233-918E 
301-F3 10th St. NW, Conover, NC 28613 : TEL (704)464-1148 : FAX (704) 464-glik 
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Nonintrusive maintenance (read, 
"no outages") was tackled by Integra-
tion Technologies' Andy Paff. Although 
this philosophy is typically not tradi-
tional in cable networks, Paff empha-
sized that multimedia services over 
hybrid fiber/coax (HFC) networks de-
mand it. He added, "Drop systems 
should be rethought completely" 

Dave Large of Media Connec-
tions Group took on the analysis of 
capital, operating cost and reliability 
effects of choices in network powering. 
He covered a system outage and relia-
bility software package that boasted 
"a reduction of 55% in network un-
availability and 84% in video-sub-
scriber-perceived outage rate ... using 
techniques that add only about 1% to 
network upgrade costs." 

The powering topic also was con-
sidered by SatCon Technology's Peter 
LeBlanc and Richard Hockney. Hock-
ney demonstrated how flywheels can 
be used in standby power supplies to 
provide stable power, either when 
utility power lines are interrupted or 
when the output voltage level falls 
below acceptable levels. 

"So you say you're going digital, 
huh?" said luncheon speaker Claude 
Baggett, and added that you had bet-
ter or become as "extinct as a Nean-
derthal." He said there were three 
fundamental challenges for cable en-
gineers in the migration from analog: 
1) Convince management to buy digi-
tal equipment; 2) Learn to use it; 3) 
Train your people. In other words, 
start working today for the inevitabili-
ty of a digital tomorrow. — Laura 
Hamilton 

Lucent joins 
ISDN standards group 

Is Lucent Technologies (formerly 
AT&T Network Systems) hedging its 
bets or spreading itself too thin? The 
company, already part of a cable 
group creating interoperability stan-
dards for data delivery over HFC net-
works, has announced that it will be 
doing much the same thing in a group 
trying to get commercial digital phone 
service into the hands of small busi-
nesses and individual users. 

Integrated services digital net-
work (ISDN) telco lines can offer 
users fast access to multiple digital 
telecommunications applications. The 
problem, however, is that ISDN lines 
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SEEKS LEAKS 

-------C1:1-1450 Combination Meter 
beater 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 1.1V sensitivity finds even the smallest leaks 
and automatically converts distances to equivalent 
10-foot readings, maximizing freedom from error. 

Tagging 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. 

Vue.. 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. 

facroStealth Rikulti-Cbaneel Capability... 
The CLI-1450 also includes the industry's mos 
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 Ic‘el 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. 

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

Wavetek .partners in productivity for over 35 years 

W AVETŒK 
Number 51 



have not been widely available for 
smaller businesses, and certainly not 
for the general consumer. Now Lucent, 
Ascend Communications Inc., 3Com 
Corp. and U.S. Robotics have formed 
the ISDN Forum, to get the technology 
into the hands of these lower-end 
users. 

Late last year at the Western 
Cable Show in Anaheim, CA, Lucent 
(then still AT&T Network Systems) 
announced its partnership in the 
Broadband Link Team. That group, 
which also includes Hewlett-Packard, 
Intel and Hybrid Network Technolo-
gies, is looking to develop standards 
for equipment delivering data over 
cable. Preliminary specifications for an 
open standard were to be ready by the 
end of 1995; already late, the work is 
still in progress at press time. Do con-
sumers — especially home users — 
need both ISDN access and HFC cable 
access to digital telecommunications 
applications? 

Rob Mariani, strategic marketing 
director with Lucent, said there is no 
conflict in his company's participation 
in two groups, each working on com-
peting technology to bring valuable 

services into the home and small busi-
ness. In a teleconference announcing 
the ISDN Forum, Mariani said, 
"Philosophically and practically, Lu-
cent supports a number of network 
services to deliver solutions to end 
customers — whether that be narrow-
band with ISDN or broadband with 
HFC or SDV. We feel that ISDN is a 
very viable technology; the demand 
that the Internet is driving is ample 
proof of that. What we're doing ad-
dresses a viable technology We don't 
see any conflict whatsoever." —Alex 
Zavistovich 

Telecom Act is law 
The following was reported in sis-

ter publication "CableFAX Daily." 
"With one stroke of the pen, 

telecommunications laws catch up 
with the future," President Bill Clin-
ton said while signing the Telecom Bill 
into law, ending a 20-year era of un-
precedented Congressional lobbying, 
and commencing a new era of fierce 
Federal Communications Commission 
arm-twisting. Amid the festival of mu-
tual self-congratulation, though, omi-

Force, Incorporated 
Fiber Optics and Electronics 

Serial Digital Video 
Fiber Optic Link (Model 2653) 
• Transports 4:2:2 Component Digitized Video, 
Audio, and Control Signals 

• Data Rate Meets SMPTE Serial Digital 
Fiber Interface, Up to 1.5 Gb/s HDTV, 
and EU95 Standards 

• Compatible with Video Pathological 
Test Codes 

• Transmits Up to 50 km Using SM Fiber 
(1 km Over MM Fiber) 

WORLD CLASS PERFORMANCE 
Force's Serial Digital Video Fiber Optic Link 

transmitted the downhill and cross-country ski events 
of the 1994 Winter Olympics in Lillehammer, Norway. 
Venues 15 to 20 km away from the production studios 
made links such as the Model 2653 necessary for the 
world's first all-digital broadcast. 

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

E-MAIL: Forceinc@bev.net 

nous signs of future battles appeared. 
While Vice President Al Gore invoked 
the Fed's role in supervising "public in-
terest values" (translation: heavy FCC 
rule), Speaker Newt Gingrich won out-
going House Telecom Subcommittee 
Chairman Jack Fields' promise "to re-
form the FCC before he leaves." 

Time Warner Cable head Joe 
Collins said he believed the most im-
mediate beneficiaries of the new law 
will be equipment manufacturers. 
What's the first TW Cable effort? "Ex-
pect to see us in the long-distance 
business in the next year. AT&T 
Chairman Bob Allen promised local 
service via cable telephony but did not 
cite any partners. — Marc Osgoode 
Smith 

NOTES 
• Bob Luff was appointed presi-

dent and CEO of TV/COM. He previ-
ously was with Scientific-Atlanta. 

• Bell Atlantic launched the 
first U.S. commercial video dialtone 
service in Dover Township, NJ, in 
late January. It provides voice, data 
and video services over the same 
network. 

New '96 Model 

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 
locations. 

Bi-directional 
Pulling. 
Will indicate 
accurate pulling 
tension when 
pulling clockwise 

or counterclockwise. 

Easy to use electronics. 
Control panel features 
bright LED and descriptive 

analog display. 

Contact Condux today. 

Condux International, Inc.  
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For over 30 years, RMS Electronics, a world-wide manufacturer and distributor 

of :wanly off- the-shelf passive electronic devices and comporents has been serving the CATV industry. 

ONLY RMS PRODUCTS CARRY THE 1GHZ PLUSTM GUARANTEE! 

This means our products are tested to exceed the industry standard of 1Ghz 

to an unprecedented 1.2Ghz, ensuring reliability today as well as expanded bandwidth capabilities for tomorrow. 

Find out more about RMS 1Ghz PlusTM products, and how they can give you the power to make 

your cable network more trouble free. Call your RMS Distributor today. 

Quality CATV Devices That Are Built To Last 

RMS ELECTRONICS RMS, UK ERIVISION SUPER CABLE S.R.L. TELONIX COMM. COMM WEST NUCHEM AUSTRALIA PTY PAMA CO. LTD. 
800-223-8312 441-256-881-525 4162-391-1134 541-433-2427 800-667-2105 604-455-0068 6142-634-6333 426-515-7547 
UNITED STATES UNITED KINGDOM SWITZERLAND SOUTH AMERICA CANADA CANADA AUSTRALIA CZECH REPUBLIC 
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THE 

OSE LEAK? 

• 
ULTIMATE ARBITRATOR 
TRILITHIC SUPER PLUS 

False Alarms in 
overbuilt areas are a 
daily problem. 
The Super Plus has the 
ability to quickly and 
accurately isolate leaks 
and identify the 
responsible operator 
since it only responds 
to signals tagged by the 
Trilithic Channel Tag. 

Call us today for more information 1-800-TRILITHIC 
Visit our Web Site at: www.trilithic.com 

Trilithic is the number 

one manufacturer of 

leakage detection 

equipment. We know 

how important it is 

for our customers to 

be very accurate 

when they point their 

fingers. 

TRILITHIC 
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ET '96 
draws 1,300 

Over 1,300 attendees participat-
ed in the Society of Cable Telecom-
munications Engineers' 1996 Con-
ference on Emerging Technologies 
held Jan. 8-10 at the San Francisco 
Hilton and Towers in San Francisco. 

Despite snow storms affecting 
the Eastern states that resulted in 
airport closings and prevented some 
attendees from traveling, most reg-
istrants were able to attend the con-
ference. 

Preconference tutorials educat-
ed attendees on consumer interface 
issues and technical standards de-
velopment. The conference itself of-
fered four panel discussions among 
industry leaders on network avail-
ability, cable telecommunications 
networks and services implementa-
tion, data transmission and digital 
TV transmission. 

The four sessions were en-
hanced by seven video screens that 
displayed computer-generated 
graphics to attendees. Those in the 
back of the auditorium were not 
only able to view the speakers pro-
jected on the screens, but also were 
able to view visual aids the speak-
ers presented. (For more details on 
the sessions, see "News," which 
starts on page 10.) 

SCTE NEWS]  
Claude Baggett of CableLabs 

and Dan Brenner of the National 
Cable Television Association served 
as keynote speakers at the two con-
ference luncheons. 

SCTE member and cable veter-
an Archer Taylor was elevated to 
Fellow Member status in the Soci-
ety at ET '96. He was the third per-
son to be honored with this desig-
nation. Jones Intercable Director of 
Network Development John 
Brouse, Jr., was named recipient of 
the 1996 Polaris Award, which is 
co-sponsored by SCTE, Corning and 
CED magazine. 

Proceedings manuals offering 
technical papers for all conference 
presentations were distributed to 
all attendees and are now avail-
able from SCTE headquarters at 
the special show prices of $30 for 
SCTE members and $36 for non-
members. For further informa-
tion, contact SCTE at (610) 363-
6888. 

Ted Woo named 
director of standards 

The Society announced the ad-
dition of Ted Woo, Ph.D., to the 
SCTE staff in the newly created po-
sition of director of standards. In 
this capacity, he will advance the 
Society's efforts to present SCTE-de-

veloped standards to the American 
National Standards Institute for ap-
proval now that SCTE has been rec-
ognized by ANSI as a standards de-
veloping organization. 

Woo comes to the Society from 
C-COR Electronics, where he was 
manager of mechanical engineering. 
Previously, he has worked at Mars 
Electronics, Northern Telecom, 
Kohler Co. and General Electric. 

Woo is no stranger to ANSI, 
having served on a 1992 ANSI/ 
IPC (Interconnect Packaging and 
Circuitry) Standards Approval 
Committee in the creation of stan-
dard guidelines for circuit board 
assembly. He also served as a 
speaker at the 1989 ANSI/IPC 
conference and presented an 
ANSI/IPC paper at the 1986 NEP-
CON conference. 

Throughout his career he also 
has been involved in recommending 
proposed standards for the cable in-
dustry. He has recently been concen-
trating on a variety of areas of in-
dustry technical operations, includ-
ing torque, corrosion resistance and 
thermal management. 

"There hasn't been much 
telecommunication standards talk 
between the cable and telco indus-
tries," Woo states. "In the future, fo-
cusing on the interchangeability be-
tween telephones, computers and 
cable lines would greatly benefit not 

Attention to details helped perfect 
the cable industry's most complete, most 

versatile, most cost-efficient line of cable markers. 

This committment to quality is evident in our cable 
markers, drop enclosures, cable clips and more. 

Reader Service Number 204 
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HALLENGE 
Uni receny e aene 
:ommunications industry has 
faced serious limitations on the 
critical issue of antenna 
placement. Due to increased 
demand for voice, data and 
video services — including 
direct broadcast satellites (DBS) 
and satellite-delivered cellular 
applications — Ortel thought it 
was time to improve remote 
antenna technology. 

OLUTION 
Orte fed the 
viability of wideband microwave 
fiberoptics for use in the 
commercial satellite 
communications industry. This 
technology greatly contributed to 
increased transmission distances 
(up to 65 km), mitigating previous 
limitations. By connecting satellite 
antennas and to control rooms 
with linear fiberoptics instead of 
bulky waveguide and coaxial trans-
mission lines, Ortel's 
interfacility links product series 
expands on that success. 

Those using satellite antennas can 
now design remote facilities for 
optimum performance and minimal 
cost by allowing ML interconnec-
tions to be put out on fiberoptic 
links — including satellite operating 
frequencies. Immunity to electro-
magnetic interference, elimination 
of redundancy, centralized equip-
ment benefits, location selection 
and system design flexibilities all 
add up to enhanced signal recep-
tion — and significant cost savings 

rP 
ANTENNA? 

WHERE ON 

EARTH 
WILL I PUT ALL THESE 

"See Us 

to staying ahead of critical SatCom 
industry remote transmission system 
technologies. For free information on 
the Interfacility Links Product Series, 

please call, write, fax or e-mail 
Ortel directly. 

96 booth 50044-45" 

CORPORATION 

SATELLITE COMMUNICATIONS 

ORIEL CORPORATION 2015 W. Chestnut Street Alhambra, CA 91803 • 
Phone: (818) 281-3636 fax: (818) -,823:1:Eirenet: mktsc-a@ortel.com 

• Reader Service Number 63 thei: -or: 
- 



Reader Service Number 205 

only these industries, but the public 
as well." 

Deadline approaches 
for Society election 

Election packages containing 
voting information on candidates 
for the eight open positions on the 
Society's national board of direc-
tors have been mailed to all active 
national SCTE members. 

National members will have 
the opportunity to elect one at-
large director to the board, while 
members in seven SCTE regions 
also will be voting for directors to 
represent their areas. The election 
package includes biographies of 
all candidates to assist members 
in the voting process. 

The nominations subcommit-
tee submitted the following names 
to be placed on the 1996 ballot: 
At-Large — Alan Babcock, Ron 
Hranac and Bruce Weintraub; Re-
gion 3 — Pat Bacon, Norrie Bush 
and Ted Chesley; Region 4 — John 
Green and M.J. Jackson; Region 5 

— Dick Beard and Larry Stiffel-
man; Region 7 — J. David Giesy, 
Bob Jackson and Jim Kuhns; Re-
gion 8 — Steve Christopher and 
Ken Wright; Region 10 — Bruce 
Carlson and Maggie Fitzgerald; 
Region 12 — William R. Grant 
and John Vartanian. 

In addition to these candi-
dates, members can vote for a per-
son of their own choice in space 
provided on the ballot for "write-
in" votes for each open position. 

Be sure to read the voting in-
structions and biographies care-
fully before making final selec-
tions. Election packages should 
arrive to members by mid-Febru-
ary, and all completed ballots 
must be postmarked no later than 
March 15. Please exercise your 
ability to direct the future of your 
Society and vote. 

On the reverse side of the 
ballot is a referendum vote being 
conducted with this election. The 
vote concerns changes to the na-
tional bylaws relating to the 
election of members to the board. 
The proposed changes are de-

signed to ensure that regional di-
rectors remain in the region they 
were elected to represent and 
that board nominees have had 
sufficient tenure as SCTE mem-
bers in order to experience first-
hand the goals and mission of 
the organization. The changes 
also are set up to ensure a broad 
representation of the industry 
will exist on the SCTE board so 
as not to be dominated by a sin-
gle corporation. 

Enclosed in this year's elec-
tion package is a survey developed 
by the SCTE national headquar-
ters staff. Please take the time to 
respond and mail it in with your 
election ballot. 

Also enclosed is an entry form 
for the Society's Field Operations 
Award and information on SCTE's 
"Basic Broadband Technology 
Course" and other technical train-
ing resources. 

If you are an active member 
and do not receive a package by 
mid-February, please contact 
SCTE national headquarters at 
(610) 363-6888. 

ools for Today and Tomorr 

Make safe, accurate connector assemblies every time knowing 
that your Ripley Cablematic tool is designed and built to help 
you do quality work. There's a durable Ripley Cablematic tool 
for every type of CATV and telecommunications cable. If we 

don't have the tool you need we'll 
design and make it. 

Talk to us about your 
needs. Call, write 

or fax For a free 
Ripley catalog. 

Ripley Company, Cablematic Division 
46 Nooks Hill Rd., Cromwell, CT USA 06416 • Tel 203-635-2200 • Fax 203-635-3631 

The Cable Tool hotovatore 
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Fiber Optic CATV Drop Cables 
Radiant offers a full line of fiber optic cable 
plant products. The company guarantees drop 
cables with back reflections of -60dB for ultra 
polish terminations and -70dB for angle polish 
terminations. Available from two to twelve 
fibers with customer specified node connector. 
Also available are fiber optic assemblies, 
couplers, fiber management systems and the 
industry's first and best low backreflection 
attenuators— both fixed and variable. 
Reader Service Number 231 
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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. 

Reader Service Number 233 

New Unique Fiber Optic 
Ethernet System Eliminates 
Data Collisions 
Radiant introduces the most cost effective and 
technologically advanced method of connecting 
remote ethernet hubs together. The series DL200 
allows transmission distances up to 100Km and 
data throughputs of 100Mbs. It can be used for 
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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DOW TIE UP PROFITS 
WITH DARK FIBUI, 

Fiber Optic Electronic Systems from Radiant Let You 
Generate Revenue and Cut Costs. These systems are - 

cost effective and can transmit up to 50Km. 

• Fiber Optic Single-Channel Baseband Video Systems for Distance Learning 
Applications with schools, direct broadcast pick-ups and remote antenna sites. 
Systems also available in bi-directional versions...two ways over one fiber 

• Fiber Optic Control Systems compatible with GI. SA and other equipment to 
replace your expensive leased phone lines 

• Fiber Optic Ethernet Systems with high throughput (up to 100MBS) and no 
distance limitations (up to 100 Km) 

• Fiber Optic Five Channel/Low Cost Broadband Systems for distance learning 

See the light. For more information or 
free applications engineering assistance, contact: 

Radiant Communications 
Corporation 

1-800-WOW-FIBR 
in NJ 908-757-7444 • FAX 908-757-8666 

Internet Address:www.RadCom.Com 

P.O. Box 867 • South Plainfield, NJ 07080 U.S.A. 
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HRANAC'S 
By Ron Warm 

VIEW 

Improving system reliability: 
Getting back to the basics 

recently completed a 
project that involved re-
viewing outage data 
from several major 

MSOs' systems. While I can't give 
you details such as company names 
and locations (you know the line ... 
if I told you I'd have to shoot you, or 
something like that), I can provide 
some generalities. 

Surprisingly, most of the sys-
tems evaluated still have a lot of 
plant outages. Even more surpris-
ing: Most of those outages are what 
I would classify as controllable. (A 

contractors who regularly cause 
backhoe outages. But power-related 
problems are another matter. 

Back in August 1992 Cable-
Labs published a document called 
Outage Reduction. If you're a Ca-
bleLabs member, it's likely that 
you or someone in your company 
received a two-inch thick grey 
binder sometime in September of 
that year. It contained the docu-
ment's first four chapters: Cus-
tomer Expectations, Detection and 
Tracking; Reliability Modeling of 
Cable TV Systems; Plant Powering 

"These kinds of investments may not 
be revenue-producing, but they sure 

are revenue-protecting!" 

brief side note: Even systems 
with fiber had a lot of outages. 
The node-based architectures 
have resulted in fewer subscribers 
being affected by a given outage, 
and outage duration is generally 
less because of a smaller physical 
area to troubleshoot.) 

With few exceptions, the major-
ity of the outages fall into two 
groups: third-party damage such as 
cut cables, and commerical power — 
disruptions due to commercial 
power outages, sheath current prob-
lems, surge and transient damage, 
and nuisance fuse blowing. 

There is not much that we can 
do about third-party damage, except 
to make sure we perform accurate 
locates and charge repair costs to 

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

in Cable TV Systems; and Outside 
Plant and Headend Protection. 
(Chapters five through seven were 
sent out later: Service Restoration, 
Cable TV System Power Supplies, 
and Power Grid Interconnection 
Optimization.) 

Even if you aren't a CableLabs 
member, or you aren't your compa-
ny's official CableLabs document 
recipient, the main parts of the 
first four chapters also appeared 
consecutively in Communications 
Technology December 1992 through 
March 1993. 

Evaluating the various MSOs' 
outage data, it became clear that 
most of those systems have never 
implemented CableLabs' outage re-
duction guidelines. Indeed, one 
major MSO's head of engineering 
told me that despite his company's 
policy requiring all systems to fol-
low CableLabs' outage reduction 
guidelines, he found to his surprise 
that most of them don't! 

If your system is among what I 
suspect is the majority of cable 
systems that have not implement-
ed those guidelines, my first recom-
mendation is that you get from your 
bookshelf either the big grey Out-
age Reduction binder or the four 
back issues of CT, and read 
through the material, especially 
chapters three and four. There 
you'll find the bulk of the recommen-
dations that will yield the biggest 
bang for the buck. In any event, I'm 
going to provide a synopsis of the 
most important and easier to imple-
ment outside plant improvements. 

The first recommendations 
have to do with the way you power 
your system. It's important to real-
ize that in addition to amplifier 
cascades between the headend and 
subscribers, every system also has 
power supply cascades. I'll use a 
tree-and-branch example. Let's say 
the worst-case end-of-line sub-
scribers are fed by a 20-amplifier 
cascade. That same amplifier cas-
cade is probably powered by about 
nine power supplies. Thus, there 
exists in addition to the 20-amplifi-
er cascade a power supply cascade 
of nine. If any of the 20 amps 
should fail, end-of-line subs will ex-
perience an outage. Likewise, if any 
of the nine power supplies goes 
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down, those subs will experience 
an outage. Reliability will improve 
in either case if we can reduce the 
cascades. 

To reduce power supply cas-
cades, you can do several things. 
One is to repower the system to 
achieve higher actual loading per 
power supply. If you're careful, it 
may be possible to reduce power 
supply cascades by almost 50%. 
Strive to get actual loading to 75% 
of the power supply nameplate cur-
rent rating or more. Another is to 
use higher supply voltages than 
the 60 volts now used, say 75 or 90 
volts (most amplifier manufactur-
ers' switching power packs will 
have no problem with these higher 
voltages; linear regulated power 
packs could be a problem, though). 

Next, work closely with your 
local power company to identify 
the most reliable parts of their 
electrical distribution grid, based 
on their outage data. That's where 
you want to connect your power 
supplies. Ideally, keep your power 
supplies close to substations, but 
on short side spurs to avoid the 
high fault and switching currents 
that can exist on main feeders 
close to substations. Try to avoid 
these locations: areas downstream 
of reclosers; areas fed by sectional-
izers; areas between load break 
switch points; distribution lines 
protected by fuses (if you find you 
have limited choices, fused dis-
tribution lines are preferable to 
reclosers, sectionalizers and load 
break switches); and street light 
circuits (when the power goes 
down, these will be the last to be 
restored). If possible, try to con-
nect to high-reliability phases 
and/or circuits. Often, power 
companies provide extra-reliable 
circuits to hospitals, police and 
fire stations, etc. 

Now for an obvious recom-
mendation: Deploy standby power 
supplies. To get the maximum ben-
efit out of standby powering you 
also need to do the following: Use 
the right batteries for the environ-
ment in which the supplies will 
operate; Use limited status moni-
toring of the standby supplies to 
keep you aware of the power supply 
and battery condition, and to alert 
you when the standby operation 
time may exceed battery capacity; 

24 MARCH 1 996 • COMMUNICATIONS TECHNOLOGY 



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 

BARC 
For r-.ore information, 
call (770) 590-7900 or write: 

BARCO 
1000 Cobb Place Boulevard 
Kennesaw, Ga 301'44 
Tel: (770) 590-7900 
Fax': (770) 590-8836 

Are You? 
ROSA software keeps an eye on your 
neT.work. 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 
troubleshooting, pinpointing problems, 
switching in backup equipment, and 
reducing service dispatch calls. 

ROSA is short for Remote Control and 
Diagnostic System Open System Archi-
tea.ure. But it's long on promoting 
the highest quality of service and 
keeoing subscribers happy. 

Reader Service Number 127 



The next thing to do — and 
this must be done in conjunction 

"Considering the 
low to moderate 

investment 
required, the 
payback in 
improved 

reliability and 
customer goodwill 

is priceless." 
with the surge suppression — is 
to properly fuse the network. 
Fuses are supposed to be over-
current protection devices, but all 
too often they function as a form 
of unintentional and undesirable 
surge protection. When the net-
work is overfused or not properly 

Implement a good power supply 
preventive maintenance program. 
This means at least quarterly visits 
to each standby supply. 

By far the easiest and cheapest 
of CableLabs' outage reduction 
guidelines that you should imple-
ment are surge suppression, fusing 
and proper grounding/bonding. 

With regard to surge suppres-
sion, you should install solid-state 
surge suppression devices (general-
ly a type of crowbar circuit) that 
meet ANSI/IEEE C62.41-1991, cat-
egories B3 or Cl (formerly C62.41-
1980, category B2). These are avail-
able from several manufacturers 
as retrofit circuit boards for line 
power inserters, as stand-alone 
suppression devices, and as man-
ufacturer-provided options for 
amplifiers. Where they are used, I 
highly recommend that a separate 
low-impedance, low-resistance 
ground be connected to the device 
housing. (Remember, don't connect 
copper ground wire directly to alu-
minum or galvanized steel — use 
an appropriate mating clamp to 
avoid a dissimilar metals interface.) 
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fused, and when you don't have 
adequate surge suppression, 
you'll experience an abundance of 
nuisance fuse blowing. Sound fa-
miliar? That's why surge suppression 
and fusing must be done together. 

Here are CableLabs' fusing 
guidelines. All fuses, or circuit 
breakers, must be time-delay 
(slow blow) types. 1) Line power 
supply output protected at 150 to 
200% of the power supply output 
current rating; 2) trunk amp 
power pack input protected at just 
under the current carrying capacity 
of the amplifier; 3) feeder protected 
at 150% of normal operation; 4) 
line extender power supply pro-
tected at just under the current 
carrying capacity of the amplifier; 
and 5) fuses that are used for 
power routing (splitters, couplers, 
etc.) should be replaced with buss 
bars, except for feeder port power 
routing in trunk amps (a dead 
short in the feeder should not 
take the trunk amp down). Some 
manufacturers have eliminated 
amplifier power pack fuses in con-
junction with beefing up the 
power supply circuits. Hopefully 
this trend will continue. 

The final thing to do is proper-
ly bond and ground your network. 
It must at the very least meet the 
latest NESC requirements. Besides 
improved safety, this will help mit-
igate sheath current problems. I 
talked to one system engineer who 
experiences a significant amount 
of sheath current induced amplifi-
er outages. Where he grounded the 
amplifiers, the problem disap-
peared. Unfortunately, his system 
has several thousand ungrounded 
actives, and the company is reluc-
tant to spend the money necessary 
to ground them. Too bad, because 
that would have a big impact on 
reliability. 

There you have it. Several 
easy but effective ways to re-
duce outages in your system 
have been provided. Considering 
the low to moderate investment 
required, the payback in im-
proved reliability and customer 
goodwill is priceless. As Todd 
Acker, a former colleague of 
mine once said, "These kinds of 
investments may not be rev-
enue-producing, but they sure 
are revenue-protecting!" CT 
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Figure 3: Choosing return path frequencies 
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port A of the return path switch. 
Output B carries the return 

signal from one node to a head-
end signal analyzer. Analysis is 
performed on one return path at 
a time, providing the operator 
with more useful information 
from each node rather than a 
composite noise reading. A head-
end signal analyzer controls port 
B of the return path switch. 

The two outputs of the return 
path switch, A and B, must be in-
dependently controlled to allow 
signal analysis to take place on 
one node without disrupting the 
polling cycle in the system. 

Using this method, cable oper-
ators can isolate persistent noise 
or ingress in the return path. 
The first step is to detect the 
noise or ingress, and the second 
step is to identify which fiber 
nodes may be noisy. Finally, a 
spectral plot of the return path 
will be made available to the 
operator allowing study of the 
entire frequency range on the 
return path of the offending node 
or nodes. 

While this analysis is being 
performed, polling of nodes, 
power supplies and amplifiers in 
the HFC plant will continue un-
interrupted. 

Return path monitoring 
The 5-42 MHz region of the 

broadband spectrum is particu-
larly susceptible to noise from 
other activities including ham 
radio operators, broadcast radio 
channels and common household 
electrical activity. When the return 
path is activated within this 
spectrum, operators choose fre-
quency blocks that will be "quiet" 
relative to the rest of the band, 
as shown in Figure 3. 

Because "quiet" frequencies 
are chosen, it can be assumed 
that the immediately surrounding 
frequencies—or guardband fre-
quencies above and below the 
carrier—also are quiet. Therefore, 
other than activity at the exact 
carrier frequency there should be 
no activity in the guardband fre-
quencies. If the headend signal 
analyzer detects signal in the 
guardband frequencies, it assumes 
this is noise. It is further assumed 
that if there is noise at the 
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FOCUS ON TELEPHONY 
By Justin J. Junkus 

Everything you needed to 
know about telephone signals 
E 

veryone knows the two-
way nature of telecom-
munications makes it 
different from tradi-

tional cable TV. Cable TV is intro-
ducing interactivity between sub-
scribers and services, but interac-
tivity has been built into tele-
phone conversations from day 
one. What's really different, how-
ever, is that not only do people 
need to talk to each other, but so 
do the machines in the telephone 
network. 

Telephone switches in a 
headend or telephone company 
central office can provide several 
examples of machines signaling 
other machines or human beings 
involved in a telephone call. As 
TV engineers become telecommu-
nications engineers, they need to 
become aware of the types of tele-
phony signaling that their net-
works will be processing, along 
with traditional TV signals. 

As the telephone switch exam-
ple shows, telephony signals can 
be grouped into two categories. 
Some signals provide an interface 
with human beings, and others 
are used by the machines that 
complete a connection. During any 
given call, signals of both types 
will usually be involved. Commu-
nication is typically bidirectional, 
either between humans, between 
machines or between a human 
and a machine. 

Consider the process of call 
setup. Telecommunications call 
setup depends on two-way signal-
ing. The simplest signaling be-

Justin Junkus has over 25 years ex-
perience in the telecommunications 
industry. Previously the AT&T cable 
TV market manager for the 5ESS 
switch, he is currently president of 
KnowledgeLink Inc., a telecommuni-
cations training and consulting firm. 

tween the caller and the telecom-
munications switching machine 
occurs when a caller picks up the 
receiver (goes off-hook, in the lan-
guage of the telephone industry). 
That action causes an electrical 
circuit to be closed between the 
two wires connected to the caller's 
telephone line (the loop), much 
like turning on a light switch. The 
resulting current flow operates a 
detection device in the service 
provider's switching equipment, 
telling it that a caller has request-
ed service. The switch's response 
is to send audible dial tone back 
to the calling end. Even at this 
early stage of call setup, we have 
transmitted two forms of signal — 
a DC current toward the service 
provider, and an AC tone back to 
the subscriber. 

The caller responds to this au-
ditory signal from the switching 
equipment by dialing a phone 
number telling the switch where 
to direct this call. In the "olden 
days," the usual type of dial was a 
mechanical rotary device with 
built-in contacts that do the same 
thing as picking up the receiver. It 
opens and closes the electrical cir-
cuit to the service provider's 
switching equipment, only faster 
and very carefully timed so that 
the closures can be recognized as 
digits. In between the digits, the 
electrical circuit to the service 
provider continues to appear as a 
closed connection, which is recog-
nized as the separation between 
dialed digits. If the timing of any 
of the open intervals was too long, 
the switching equipment could 
mistake a dial pulse or an inter-
digit interval as a subscriber 
hanging up the phone. 

The switch contains equip-
ment that counts and stores the 
number of circuit closures as they 
are received, and sets up a con-

nection through the network as 
directed by the calling party. Of 
course, if the called party's line is 
busy, the switch must send anoth-
er AC tone back to the caller. This 
busy signal is a different frequen-
cy than the dial tone. It could be 
interrupted 60 times per minute 
or 120 times per minute, depend-
ing on whether the called party's 
line is busy, or if a path through 
the network is unavailable. 

In modern telecommunica-
tions, dial pulses have been most-
ly replaced by tone signals, but 
the concept is similar. Rather than 
opening the circuit between the 
service provider's switch and the 
subscriber, audible tones corre-
sponding to each digit are gener-
ated at the telephone set as the 
caller inputs the digits, and are 
sent over the closed loop to the 
switch where they are decoded 
and stored. 

Other types of signals are 
used internally by telecommunica-
tions network equipment to con-
tinue the call connection. Al-
though callers are usually not 
aware of these signals, they are 
necessary to complete the call. For 
example, when a call is completed 
from one switch to another, trunk 
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circuits on each switch need to 
signal each other that a connec-
tion is being established, call in-
formation is being forwarded 
(such as the calling party's tele-
phone number), or that the call 
connection is being torn down. In 
an analog network, these signals 
can be simple loop closures (the 
same idea as a caller going off-
hook to initiate a call) or combina-
tions of battery or ground applied 
to one or more of the talking path 
leads. In a digital network, the 
signaling is part of a set of digital 
pulses, which are decoded by the 
network equipment. 

Certain analog trunks signal 
each other with a continuous tone 
in the voice frequency range to in-
dicate to the opposite side that 
the connection is on-hook. When 
that trunk circuit goes off-hook, it 
removes the tone. The disadvan-
tage here is that the signals are 
on the same path as voice or data, 
so voice or data signals at the 
same frequency could cause the 
trunk to incorrectly disconnect 
the line. Also, if the tone source 

fails for some reason, entire net-
works of trunks could become 
busy, significantly degrading net-
work performance. 

All of these methods of analog 
signaling between trunk circuits 
are susceptible to failures or 
fraud. In addition, signaling on 
the talk path requires call setup 
signaling circuitry to be built into 
each trunk circuit, adding to its 
cost. To avoid these negatives, a 
digital signaling system entirely 
separate from the talking path 
was created, called common chan-
nel signaling, or CCS. 

CCS uses the same concepts 
as packet switching in the data 
world to forward call status and 
caller or called party identifica-
tion between switch locations. 
Computers called signal trans-
fer points (STPs) and signal 
control points (SCPs) are part of 
the CCS network. Signal trans-
fer points provide the routing 
information for the call to the 
trunks in the switches, and sig-
nal control points contain data 
bases with network status or in-

formation on the calling or 
called numbers. While CCS was 
begun as a better method of call 
setup, its data base capability 
has evolved it into a feature-
rich intelligent network that 
makes possible capabilities like 
nationwide personal telephone 
numbers. 

So the cable telecommunica-
tions engineer needs to know not 
only cable TV, but also analog 
telephony and digital data com-
munications. Everything you need 
to know will never be in one 
place. Telecommunications edu-
cation is a continuous process, 
because the technology is contin-
ually changing. The only way to 
keep current is to draw from as 
many resources as possible, in-
cluding this column, courses of-
fered by the Society of Cable 
Telecommunications Engineers, 
your employer, educational insti-
tutions and outside reading. 

For comments, suggestions or 
more information on this subject, 
Jay Junkus can be contacted at 
Munkus@aol.com. CT 
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MARKET CONVERGENCE 
By Britton Phnom 

Videoconferencing 
promises over digital networks 

s the number of individ-
uals linked to networks 
continues to expand, the 
desktop computer's im-

portance increasingly will revolve 
around its communications-related 
capabilities. Indeed, desktop video-
conferencing appears poised to be-
come one of the leading applications 
on tomorrow's broadband nets. 

In a recent keynote speech at 
the Telecon XV conference in Ana-
heim, CA, Norman Gaut, chairman, 
CEO and president of PictureTel 
Corp. argued that the videoconfer-
encing industry will go through the 
following "four waves of develop-

Britton Manasco is the editor of 
"Video Technology News," an execu-
tive newsletter published by 
Phillips Business Information cov-
ering the emergence of new tech-
nologies and networks that deliver 
video. He can be reached at (415) 
903-9102. His e-mail address is 
BrittonTLE @aol.com 

ment": 1) group videoconferencing; 
2) desktop videoconferencing; 3) 
local area network (LAN) videocon-
ferencing; and 4) multicast video-
conferencing on the Internet. 

Most of the revenue generated 
from videoconferencing today comes 
from the first stage of industry devel-
opment: dial-up group videoconferenc-
ing. It is a shared resource that de-
pends on careful scheduling. And it is 
typically telephony-based, operating 
on ISDN (integrated services digital 
network) and switched 56 kbps lines. 

However, it's a relatively ma-
ture market segment because of its 
restrictions and costs. Systems have 
a price spread today of $10,000-
$50,000. While the segment has 
grown roughly 40% per year in re-
cent years, the rate is falling, ac-
cording to Robert Mirani, senior an-
alyst for Boston-based Yankee 
Group: "Growth is slowing overall, 
but there's still growth." He predict-
ed that price per videoconferencing 
room installation will dip below 

$20,000 in 1997-1998 and annual 
unit sales will slow to 20,000. 

That explains the rising inter-
est in ISDN-based desktop videocon-
ferencing. Multimedia Research 
Group, which is based in Sunnyvale, 
CA, predicts that the overall desk-
top videoconferencing market (in-
cluding both desktop systems and 
upgrade kits) will rise dramatically 
from $148 million in 1995 to more 
than $14 billion in 2000. 

Among the key service providers 
that are focusing in on the market's 
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Cabling the Information Superhighway. 

CommScope 
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potential are telco carriers such as 
AT&T, MCI and Sprint. Meanwhile, 
important videoconferencing soft-
ware and hardware offerings are 
being promised by such companies 
as Intel, AT&T, British Telecom, 
Compaq, Lotus, Vivo and Microsoft. 

New markets, new alliances 
As a result, traditional video-

conferencing equipment players 
such as PictureTel, Compression 
Labs Inc. and VTEL, who still gen-
erate most of their revenues 
through group systems, are search-
ing for alliance partners. 

Gaut, whose company recently 
signed a PC bundling agreement 
with Compaq Computer, contended 
that industry standards will emerge 
in 1996 and that it will become a 
common feature on the PC in 1997: 
"This will be an explosive part of 
the overall mix." 

Unlike group videoconferencing, 
the desktop alternative is a person-
al resource. It is spontaneous, not 
scheduled. There also is a signifi-
cant opportunity to incorporate col-
laborative software tools, permitting 

the users to share information and 
applications. Moreover, it's less ex-
pensive than the group systems. 
Mainstream products run between 
$1,000 and $5,000. 

Gaut explained that the desktop 
systems are attracting corporate 
buyers that previously did not pur-
chase the group systems. What is 
grabbing their attention is the power 
of desktop videoconferencing as a col-
laborative tool. Among the applica-
tions: access to remote experts, sales-
related communications, training 
and education. Indeed, some corpora-
tions are employing it for mission-
critical management applications. 

What's driving the rapid adop-
tion of desktop videoconferencing? 
Recent advances in microprocessor 
power are a primary enabling factor. 
But there also are a series of new, 
board-level, video signal processors 
coming to market that are enhanc-
ing the PC as a platform for visual 
communications tools. 

At the same time, standards are 
evolving. The industry is converging 
around the H.320 standard for 
ISDN videoconferencing as well as 
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the H.26X standard for video com-
pression on LANs and public net-
works. In fact, ISDN finally appears 
to be taking off. Bellcore estimates 
that 88% of regional Bell operating 
company (RBOC) territory will be 
ISDN-capable by end of 1997 and 
forecasts 90% metropolitan pene-
tration by end of 1996. 

Other factors: the enormous 
growth in the PC installed base. 
Gaut noted that while business 
markets still account for a majority 
of units sold, the majority of multi-
media PCs sold are going to the 
home. That trend is colliding with 
communications trends. "ISDN will 
begin to penetrate the home market 
in 1996 to fulfill user demand for 
fast access to on-line multimedia 
services via the Internet," said 
Sarah Dickinson, an analyst with 
Personal Technology Research in 
Waltham, MA. 

Gaut's third wave of develop-
ment, LAN-based videoconferenc-
ing, revolves around communica-
tions within a company. While some 
analysts note that LAN managers 
now are having difficulty managing 
the existing data communications 
applications, Gaut is convinced 
LAN video is coming to the fore. 

He notes that a series of collab-
orative and multimedia tools will 
reside on the LAN server, permit-
ting constant and spontaneous in-
formation sharing. Importantly, he 
argued that LAN videoconferencing 
will be inexpensive because most of 
the costs are sunk in the network 
infrastructure. 

Gaut, however, reserved most 
of his enthusiasm for Internet-
based videoconferencing — some-
thing he expects to see become in-
creasingly common within the 
decade. Like LAN-based videocon-
ferencing, the Internet mode will be 
multiparty by design, as he sees it. 
It also will permit efficient and 
spontaneous network links that cut 
communication costs dramatically. 
"This is a very interesting and in-
evitable evolution," Gaut said. 

For more information, you can 
contact the following: PictureTel 
Corp., (508) 762-5000; Compression 
Labs Inc., (408) 922-4610; VTEL 
Corp., (512) 314-2594; Personal 
Technology Research, (617) 893-
2600; Multimedia Research Group, 
(408) 524-9767. CT 
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Fiber Optic Management Systems 

Moore Is Outstanding 
In The Field. 

Moore engineers worked closely with experienced fiber installers to 
design our Fiber Node Cabinet to perform in real world conditions. 
Today, Telecommunications companies including CAW, Telephone and Data 
use the Moore enclosure with confidence because of the design effectiveness, 
quality construction and long term durability. 

Field-Ready Design Features 
In Every Moore Enclosure: 

• 360° access for equipment 
installation and fiber optic 

cable storage 

• multi-point locking doors for 
separate access to cable storage 
and equipment compartments 

• accurately posifioned hardware 
to support equipment and 

stored fiber coils 

MOORE 

• heavy gauge steel construction for 
rugged field service 

• durable polyester coatings in three 
colors over galvanized steel for 

exceptional durability 

For additional information about any 
of our innovative fiber management 
products, call us at 800-769-1441. 
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REALITY CHECK 
By Michael I. Smith 

Monitoring strategies 
s new services are pro-
vided, the need to mon-
itor the operational 
health of equipment 

and the overall network will in-
crease. Subscribers of telephony 
and data services have higher 
satisfaction and reliability expec-
tations than video-only sub-
scribers, according to published 
polls. 

Several factors will influence 
the decision to utilize a remote 
monitoring system. These in-
clude: system architecture, equip-
ment make(s) and model(s), ser-
vices provided and company phi-
losophy. Some broadband service 
providers are actively deploying 
monitoring systems as part of 
their rebuild/upgrade plans. 
Scheduled delivery of some new 
service offerings are anticipated 
to demand ongoing monitoring of 
the network. Some equipment 
being utilized may not have mon-
itoring capability, which may re-

Michael Smith is the director of en-
gineering for Adelphia Cable in 
Staunton, VA. He can be reached at 
(540) 886-3419. 

"The expertise 
and experience of 
technical staffs 
must be used 

wisely. They are a 
limited resource." 

quire modification in order to 
achieve desired results. 

The older tree-and-branch ar-
chitectures required fewer end-of-
line locations to be monitored in 
order to determine overall net-
work status, however, performance 
and reliability were less than de-
sired due to the number of cascad-
ed devices. The newer HFC archi-
tectures have reduced perfor-
mance and reliability concerns, 
but have greatly increased the 
number of locations which must 
be monitored in order to evaluate 
the health of the complete net-
work. Isolated faults could easily 

affect a small segment of the net-
work, which could go undetected 
until a customer complaint is re-
ceived, unless sufficient monitor-
ing is in place. 

This change in architecture 
requires that maintenance depart-
ments reconsider staff and re-
source allocations in order to meet 
this challenge. The approach must 
be to "work smarter, not harder." 
The expertise and experience of 
technical staffs must be used 
wisely. They are a limited re-
source. Even with comprehensive 
training programs in place and 
achieving positive results, mainte-
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There's only one thing 

worse than making a 
measurement up here. 

Making it twice. 

Sixty feet up with your hands full. Let's hope 

you understand the ins and outs of your cable 

test equipment — or that your equipment is 
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To find out how HP CaLan can improve 

your cable TV testing ability (and 
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After a million miles of 
broadband networking 

Now there's... 

vNE Tadvantage 
systems and services for reliable broadband networks 

NETadvantage is your complete resource for broadband 

networking on the cutting edge. No other company in the 

world can match the depth and breadth of GI's analog and 

digital HFC networking experience. 

In today's competitive broadband landscape, you need the 

you can get. From experts who've 

been there, seen it, done it. And, in a million miles of broad-

band networking, we've learned a few things along the way. 

NETadvantage draws together valuable HFC planning and oper-

ational expertise with a suite of network design, monitoring 

and management products, intimate hardware knowledge, and 

best networking support 

TM 

an array of customer support services. 

...making sure your new build or network upgrade will generate 

revenue and keep generating revenues for years to come. 

GI's broadband networking 
experience would span the 
distance between the earth 
and the moon 4 times. 

We focus on results 

Your broadband network must succeed in today's sophisticated 

multivendor environment that supports interactive video, 
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environment where the quality and reliability of the services 
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So give us a call.  We know what works. And how to make 

it all work for you. Let us show you how NETadvantage can 

guide you securely into the future. 
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location of the failure, reducing 
troubleshooting time and outage 
duration. Minor alarms would 
flag areas for assignment of 
maintenance crews to perform 
routine activities not requiring 
immediate action. 

Performance monitoring 
would also allow remote testing 
to meet reporting requirements 
imposed by the company, fran-
chise authority and FCC regula-
tions, as well as identify areas re-
quiring corrective action. Mainte-
nance personnel would be as-
signed to known problem areas, 
again resulting in efficient use of 
resources. 

Other benefits of remote test-
ing include reduced subscriber 
complaints by minimizing the 
number of channel interruptions 
and duration. Staff overtime is 
controlled since testing is sched-
uled and accomplished unattend-
ed at the least objectionable time. 

Most monitoring systems are 
scalable, which will allow you to 
address areas of need more 
specifically. End-of-line monitor-

nance personnel will be pressed to 
keep pace with all the issues and 
new technologies. 

Remote network monitoring 
may be one way to address this 
concern. In general, monitoring 
is divided into status monitoring 
and performance monitoring. 
Performance monitoring is best 
described as the monitoring of 
selected locations in order to de-
termine the operational integrity 
of the network to that point. Sta-
tus monitoring concerns the 
"health" of selected equipment 
(i.e., power supplies, amplifiers, 
fiber-optic nodes, etc.) within the 
network. 

Utilizing both types of moni-
toring allows parameters to be es-
tablished throughout the net-
work. Anytime a parameter (high 
or low) is violated, an alarm is 
generated for immediate identifi-
cation and resolution. 

Control centers would have 
the needed information to ensure 
assignment of appropriate main-
tenance personnel. Personnel 
could be dispatched to the precise 

Established 1975 
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ing might be implemented first, 
which would allow analysis of 
the overall network and provide 
remote testing to meet the re-
porting requirements imposed. 
The monitoring of power supplies 
might be selected as the next 
step to allow monitoring of a 
vital network element, and could 
play a significant role in the uti-
lization of staff resources in-
volved with their maintenance. 
Battery voltages can be individu-
ally monitored and the unit test-
ed remotely for proper operation. 
This would reduce unnecessary 
visits and allow personnel to 
focus on corrective action where 
needed or be utilized for other 
maintenance issues. The moni-
toring of fiber-optic nodes, OTNs, 
amplifiers or other devices could 
be implemented as the need is 
realized and funding is made 
available. 

Communication between the 
control center, the headend con-
troller and the field devices 
must be robust and reliable. 
There are several methods that 
might be utilized and include 
RS-485, phone modem, direct, 
RF two-way modem, etc. The op-
tions selected will be dependent 
upon your network architecture 
and the equipment chosen. 

The ability of the monitor-
ing system to be integrated into 
a composite network manage-
ment system, which might in-
clude interfacing with billing, 
pay-per-view, fleet, etc., could 
prove invaluable. 

In summary, the use of re-
mote monitoring systems will aid 
in better utilization of limited 
maintenance staffs and resources 
to meet the challenges of new 
technologies, subscriber expecta-
tions and the delivery of en-
hanced services. The monitoring 
system selected should offer both 
performance and/or status moni-
toring. The system should be scal-
able to allow implementation to 
meet network requirements with-
in company budget guidelines and 
offer open network interfaces to 
meet future network management 
plans. 

The choice is simple ... "Do 
you work smarter, or harder?" 

Until next time — read on! CT 
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If your destiny as a multimedia professional is tied to the products 

that serve you, let Centaur help you become a rising star. 
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through a Graphical User Interface (GUI), 

allowing material to run locally on the 

encoder, or remotely across a network. 

Ethernet, Fast Ethernet, FDDI, CDDI, and 

ATM...Centaur supports them all. And movie encoding is almost 

effortless thanks to Centaur's support of long form encodes and 

its pause & resume features. In addition to supporting video 

resolutions from SIF (320 x 240 pixels) to ITU-R-601 (704 x 480 

pixels), Centaur transparently supports closed captioning for 

the hearing impaired. 
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DATA COMNUNICATIONS  
By Alex Zayistoyich 

Cable modems --- Part 2: 
The race for your PC gains speed 
This is the final installment of a 
two-part series on data delivery 
services using cable modem tech-
nology. In this installment, "Com-
munications Technology" looks at 
how the services will be provided, 
who's joined the race, and why 
some cable operators are talking 
about "overbuilding the Internet." 

icrowave ovens. Instant 
coffee. ATM machines. 
Prescription glasses in 
about an hour. Con-

sumers have come to expect ne 
ly instant gratification in 
aspect of their lives — w 
it's getting cash with a ca 
thousand miles from hein 
using a personal computer tip t) 
work-related information off thé 
Internet at one in the morning be-
fore tomorrow's big presentation. 

On-line services are a prime 
example of our thirst for knowl-
edge in the Information Age. For 
those spoiled by lightning-quick 
T-1 and ISDN access to the Inter-
net while on the job, however, 
these services have a flaw at 
home: They're not fast enough. 

Not any more. A growing 
number of cable system operators 
have decided that their networks 
can allow fast access to the Inter-
net and on-line services, with the 
help of cable modem technology. 
TCI, Time Warner and Comcast 
Cable are launching data services 
delivered over hybrid fiber/coax 
(HFC) lines. These MSOs have 
placed substantial orders with 
cable modem manufacturers in-
cluding Motorola, Hewlett-
Packard, Zenith, Corn 21, LANcity, 

Alex Zavistovich is senior editor of 
Phillips Business Information's 
"Communications Technology." He 
can be reached at (301) 340-7788, 
ext. 2134 in Potomac, MD. 

Toshiba and others for the de-
vices. Other operators as well, 
here and in Canada, are jumping 

1_1diliy 
JJJiJ DIU 

on the bandwago 
tests of the service in sele 

Data delivery may become a 
legitimate revenue generator for 
cable operators as early as this 
year. Cable engineers agree that 
their networks are basically ro-
bust enough to carry on-line traf-
fic. Some industry spokespersons 
even maintain that the increased 
demand for on-line access and 
faster speeds will require the 
cable community to "overbuild the 
Internet," adding backbone to ac-
commodate the added load. 

Making the connection 
The first three data services 

out of the gate are Time Warner's 
Linerunner, TCI's @Home and 
Comcast Online from Comcast 
Cable. Not surprisingly, in each 
case connection of the cable 
modem to the subscriber's comput-
er requires an Ethernet port. 

"Ethernet is the lowest cost 
high-speed serial connection we 
can establish with today's PCs." 
explained Jim Chiddix, vice 
president of engineering and 
technology at Time Warner Cable. 

Time Warner has entered into 
an agreement with a local comput-
er store to provide the connection 
to subscribers whose computers 
are not outfitted with an Ethernet 
port though he added that 
"n f this installation work 

t also be done by our own 
enple." Comcast and TCI are still 
cuisidering whether t cate 
u4 a paItners1pp f thernet e 

allation'"1 hing te 
ent t ich to be 

ss o g on con-
s is best 

a vendors," said 
st's vice president 

affairs. 
me Warner's Linerunner of-

ring connects via high-speed lines 
an Internet provider in the ser-

Ice area. At the subscriber end, a 
10BaseT connection is used. Dat 
from the subscriber's PC travels 
back to the headend via the stan 
dard CATV complement of line ex 
tenders, bridgers and amplifiers. 
Chiddix conceded that "going 
through amplifiers always adds 
noise to signals, but we're using 
QPSK modulation, which is quite 
robust. It's not affected by the low 
levels of noise on the cable system." 

Waz said Comcast anticipates 
initial deployment of Comcast On-
line (its provisional title) to em-
ploy asynchronous transmission, 
with a considerably larger down-
stream pipe than upstream, but 
added that "the upstream pipe will 
probably be faster than ISDN. It 
makes the most sense for what we 
anticipate the mass usage to be." 

It isn't as if all you need do to 
get into data services is buy a 
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modem, of course. Besides the 
modem at the customers' premis-
es, there is the other half of the 
modem set at the headend or dis-
tribution hub. Routers deliver 
packets to appropriate places. 
Even further behind the scenes at 
the headend is a complex system 
of gateways to off-site services, 
servers for local services, network 
management architecture, and 
subscriber management and 
billing systems. In Time Warner's 
Linerunner trial in Elmira, NY, 
Chiddix explained, Hewlett-
Packard provided 
all the support 
architecture, 
including the 
GlobeView sys-
tem for network 
management. 

Is the cur-
rent HFC net-
work architec-
ture for cable 
reliable enough 
for this kind of 
two-way data 
communica-
tions? MSO 
spokespersons 
agree that it is 
with some 
tweaking. Par-
ticular consider-
ation is given to 
the return path, 
which has developed a reputation 
for being the least reliable por-
tion of the network. 

According to Michelle Kuska, 
director of network technology for 
TCI Technology Ventures, some 
upgrades may be required to en-
sure that on-line services like 
@Home operate optimally. Many of 
these upgrades, she added, are 
done as a matter of course. "Once 
a plant is return-path activated, 
there are maintenance methods 
and procedures for keeping the re-
turn path 'clean.' Upgrade and re-
build programs are occurring for 
TCI systems to reduce the number 
of homes passed on a node and to 
activate the return path." 

At the subscriber drop, some 
additional inspection will be re-
quired, Kuska said. "Current drop 
cable can be used. However, it will 
have to be inspected to determine 
if it is capable of supporting two-

Home 

way transmission and is tightened 
up against noise ingress." In many 
cases, according to Kuska, the loca-
tion of the computer in the house-
hold will require that a new drop 
be installed to provide service. An 
F-connector will be used to termi-
nate the cable drop into the cable 
modem, Kuska added. The cable 
modem will have a home run con-
nection either directly to the tap or 
to a splitter that hangs off the tap. 

In Comcast's current technical 
trials, Waz said, engineers are still 
"working the bugs out of two-way." 
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"We're conducting a technical 
trial to figure out where the prob-
lems lie in the upstream path," 
Waz explained. "Our technical 
people feel we've learned an im-
mense amount about network en-
gineering, and what our vendors 
need to know. We believe we're re-
ally cracking the nut on making 
two-way work effectively." 

Time Warner's experience in 
its trials indicated that the com-
pany's HFC network has held up 
reasonably well to the demands of 
data communication, said Chiddix. 
Still, he added, "that's not to say 
we haven't had to do some things 
to tighten up the system. We've 
had to fix some RF leaks, and 
we've learned quite a lot about 
operating levels to run on the 
return." Chiddix also noted some 
experience with corrosion points 
that have created common path 
distortion interference in the up-

stream path from signals coming 
on the downstream path. These 
occasional problems have led Time 
Warner to replace some system 
components, "but it hasn't re-
quired anything drastic," Chiddix 
said. He anticipates the same 
minor tweaks in the other loca-
tions. "It's nothing extensive or 
surprising." 

The Internet and beyond 
By industry standards, the 

trials and initial deployments of 
on-line access via cable are ambi-

tious. 
Spokespersons 
at all three 
MSOs concur 
that potential 
demand for 
high-speed com-
puter access 
over HFC net-
works is great. 
It's not surpris-
ing, then, that 
some of these 
companies are 
already think-
ing beyond sim-
ple gateway ser-
vices, and are 
looking at ways 
to enable the 
cable industry 
to expand the 
actual Internet 

infrastructure. That includes not 
only dedicated local networks, but 
even talk of added backbones for 
the Internet. 

"Will Comcast be an Internet 
service provider? Probably yes," 
said Waz. "We will provide the 
gateway to get people onto the In-
ternet. We also, however, antici-
pate having our own server farms, 
either on a local or regional basis, 
to facilitate Internet usage by 
caching certain frequently ac-
cessed information at those 
farms." Comcast now has a name 
before the Trademark Office to de-
scribe the localized version of the 
Internet being developed by the 
company; at press time, Waz was 
unwilling to reveal the name. 

"We expect a substantial in-
crease in the modem user mar-
ket," said Waz. "We're confident 
we can push modem use well into 
the double digits in the local mar-
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kets. It makes sense to have local-
ized content." 

It also makes sense to have a 
means of handling this projected 
additional capacity, whether local 
or national. Waz commented on 
talk within the industry of "over-
building the Internet" by building 
additional backbones to overcome 
the inherent and growing delays in 
Internet traffic. "It wouldn't sur-
prise me if you see some develop-
ment along these lines," he com-
mented. For its part, Comcast is 
taking nothing for granted. The 
company is also trialing complete 
broadband management systems, 
talking with ADC and other ven-
dors. "Should we go that route, sys-
tems would be installed for manag-
ing bandwidth for video, data and 
telephony. We're looking at all our 
opportunities at once and figuring 
out the best network deployment." 

At TCI, however, the catch-
phrase "overbuilding the Internet" 
is used routinely to describe the 
company's on-line offering, 
@Home. According to TCI Technol-
ogy Ventures' Kuska: "The current 

public Internet is incapable of 
handling the amount of traffic 
that will be generated by widely 
available high-speed Internet ac-
cess. As a result, TCI is going to 
use @Home as a backbone net-
work provider." 

"@Home is essentially over-
building the Internet and, at the 
same time, maintaining full Inter-
net connectivity," said Kuska. 
Servers will be connected directly 
to the @Home backbone, mirroring 
web sites at the @Home regional 
data centers and caching data at 
headends or local distribution 
hubs. Users will still be able to ac-
cess all Internet data, Kuska ex-
plained, because the @Home back-
bone network will be connected to 
the Internet at three or four loca-
tions throughout the country. 

Time Warner's Chiddix sees 
the value in having cable opera-
tors develop and manage their 
own localized networks, if only to 
ensure reliability of service. "In 
Elmira, we are tied directly 
through our own network, using 
leased facilities, to the Time Inc. 

publishing content servers in New 
York City. We could have done 
that connection through the Inter-
net, but we needed guaranteed 
quality of service and a managed 
network; that was critical to our 
service." 

"Our customers are going to 
have access to service providers 
who are a key part of our package, 
and we will have to have our own 
network to tie to those providers," 
explained Chiddix. "Customers 
will also have access to the Inter-
net, which is chaotic and not very 
secure, but filled with all kinds of 
important information. There's a 
place for both." 

Working together 
Of course, the success of this 

new revenue source for cable de-
pends on interoperability of equip-
ment. Cable operators don't want 
to worry about proprietary tech-
nology, and neither do consumers. 
For data delivery to work over 
cable, one computer has to be able 
to talk with another, regardless of 
who makes the modem or the net-
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work hardware. That means hav-
ing an open standard around 
which manufacturers can design 
their own equipment. 

CableLabs has been working 
on an interoperability standard 
with General Instrument, 
Hewlett-Packard, Intel, LANcity, 
Motorola, Nortel, Scientific-
Atlanta, Toshiba and Zenith. 
Richard Green, president of Ca-
bleLabs, maintained at press 
time that preliminary specifica-
tions for a standard would be in 
place by mid-March. 

CableLabs is not the only 
group working toward a standard, 
however. Hewlett-Packard and Lu-
cent Technologies (formerly AT&T 
Network Systems) have formed a 
working partnership with Intel 
and Hybrid Network Technologies 
in the so-called "Broadband Link 
Team," announced at the Western 
Cable Show. 

Spokespersons for the compa-
nies at that time indicated that a 
preliminary set of specifications for 
an open standard would be avail-
able by the end of 1995. They were 
a bit off the mark in their esti-
mates. At press time, the specifica-
tions were incomplete, and Lucent 
Technologies spokesperson Jeanne 
Snell would not speculate as to 
when a standard might be released 
to the industry. 

No one denies the need for a 
standard, although there is some 
reason to wonder whether the 
Broadband Link Team's efforts are 
truly helping CableLabs. Regard-
less, for Time Warner's Chiddix, 
standardization is important to 
the continued development of de-
livery of on-line services by cable. 
"In 1996 the industry is going to 
deploy a lot of hardware — there's 
a huge market just waiting for 
this service," said Chiddix. "What 
we will converge on as a standard 
is going to be what works best, al-
though it has to be open." Chiddix 
conceded that proprietary equip-
ment may work as part of an in-
dustry standard, "but only if ven-
dors are willing to license the 
products at reasonable fees." 

"I wouldn't see this as a rival-
ry," said Chiddix of the work by Ca-
bleLabs and the Broadband Link 
Team. "The whole point of having a 
standard ultimately is so that not 

only we the industry but con-
sumers directly can buy interopera-
ble equipment from a variety of 
sources. That will ensure there is a 
competitive market, where quality 
is up and costs are kept down." 

New in town 
Standard or no standard, 

more and more cable operators 
are joining in the game, testing 
Internet access and on-line service 
delivery. 

In February, Continental Ca-
blevision began a trial of Internet 
service to some 200 homes in the 
Boston area. The operator teamed 

"In 1996 the 
industry is going 
to deploy a lot of 

hardware 
there's a huge 
market just 

waiting for this 
service." 

- Jim Chiddix, Time Warner Cable 

up with Internet provider BBN 
Planet to bring the service to con-
sumers, who are connected to the 
Internet with cable modems sup-
plied by Andover, MA-based 
LANcity. The trial is expected to 
last six months. In addition to In-
ternet access, the test includes 
computer software to browse the 
World Wide Web, e-mail, customer 
support services and product mar-
keting. "High-speed Internet access 
will be a major feature of the new 
services we'll offer in the future," 
predicted Continental President 
Bill Schleyer. 

On the other side of the coun-
try, Brad Anderson, president of 
Cable Co-op, a Palo Alto, CA-based 
cable operator, is using his system 
to test data delivery to 20 homes 

and elementary schools, using a 
variety of modems, including some 
from Com21. The tests have been 
both one-way cable modem down-
stream with a telco return and 
two-way through the trunk, An-
derson said. Cable Co-op, which 
runs an all-coax network (no 
fiber), is conducting an engineer-
ing test to determine what must 
be done to the network to support 
multiple uses. The company will 
be conducting marketing and op-
erational tests later this year. 

Meanwhile, to the Great 
White North, Shaw Communica-
tions in Canada is starting its 
own data delivery trials. Jim 
Shaw, the company's president, 
had tests of different interactive 
services on the network scheduled 
for February, using Motorola Cy-
berSURFR cable modems. Some 
300 homes are to take part in the 
market trial. Shaw said his com-
pany hasn't "locked in on a name 
for the service," because a com-
mercial launch is not scheduled 
until September at the earliest. 
He expects, however, that the 
price will be in the area of $40 
(Canadian). 

These new players are still 
uncertain as to what the target 
market should be. "There's a big 
difference between commercial 
and residential products," said 
Shaw. "I don't know if they really 
mix that well. The only function 
they have in common is the Inter-
net access." 

Anderson agreed. "I'm begin-
ning to think that to be successful 
(in delivery of data services), you 
have to take advantage of the 
unique benefits of symmetrical 
high-speed data transfer both 
downstream and up. I'm not con-
vinced this is a casual product to 
use at home." Anderson conceded, 
however, that "there are clear 
benefits to telecommuters and 
small businesses using high 
speeds (in excess of 1 Mbps) in 
both directions." 

"In general, the missing ele-
ment seems to be the content 
end," Anderson commented. "High 
speeds afforded by cable modems 
will support a variety of new 
types of content. The question is, 
how will it be developed — and 
who will develop it?" CT 
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THE FUTURE  CONSTRUCTING 
By Henry Ka'lino 

Reverse path design/construction 
The following is adapted from the "So-
ciety of Cable Telecommunications En-
gineers 1996 Conference on Emerging 
Technologies Proceedings Manual." 

raditional cable systems of 
just a few years ago con-
tained cascades of 30 
trunks, one bridger and 

two line extenders. The use of fiber op-
tics reduces these cascades to eight 
amplifiers or less. For carrier-to-noise 
ratio (C/N) purposes, the forward path 
is a series of amplifiers in cascade. 

The reverse path is a series/paral-
lel connection of amplifiers, all of 
which contribute noise back to the 

Henry Kallina is the owner of 
Broadband Engineering Solutions 
and Technology in Parker, CO. He 
can be reached at (303) 841-6522. 

headend. The most difficult part of op-
erating a reverse path with long cas-
cades is isolating the path where sig-
nal ingress is occurring. In systems 
using fiber nodes, it is relatively easy 
to isolate the offending node and iso-
late the source of ingress. 

Long amplifier cascades cause the 
system's bandwidth to narrow and in-
creases peak-to-valley. Maintaining 
long amplifier cascades is achievable, 
but requires a large and dedicated 
maintenance staff Short cascades are 
easier to maintain and result in fewer 
subscribers without service should an 
amplifier fail. 

The 5-30 MHz or 5-40 MHz band-
widths are currently in use. Since Ch. 
2 in the forward path starts at 54 
MHz, the maximum RF spectrum 
available is 5-40 MHz until all con-
sumers have converters allowing the 

frequency spectrum to be reallocated. 
As in the forward path, shorter cas-
cades are easier to maintain, and im-
prove reliability. 

In the forward path the concept of 
unity gain applies. Amplifier gain is 
offset by cable loss plus insertion loss-
es of splitters, directional couplers and 
taps. The design of the reverse path 
should be calculated for the desired 
C/N at the headend or hub. The C/N 
for every amplifier module in the re-
verse path needs to be calculated and 
summed. Levels for the amplifier in-
puts and outputs on the reverse path 
need to have some basis of assump-
tion. This article assumes that an ad-
dressable converter is the signal 
source with a specified output level. 
Amplifier input/output calculations 
are then made back to the headend. 
Then C/N calculations are made on 
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guardband frequencies, there also 
is noise at the carrier frequency. 

As an example, Figure 4 on 
page 48 assumes the operator has 
chosen to run status monitoring 
communication at a frequency of 
10.3 MHz. The headend signal 
analyzer is then programmed to 
perform a level detect measurement 
at the guardband frequencies of 
10.1 MHz and 10.5 MHz. Under 
normal operation, these guard-
band frequencies should be 
"quiet." If a signal is detected 
(above a user-defined threshold), 
the headend signal analyzer 
triggers an alarm condition. 

Let us further assume that 
this cable system has two return 
services activated in addition to 
active status monitoring. 

In the example in the 
accompanying table on page 48, the 
headend signal analyzer would be 
programmed with the guardband 
frequencies, and would continually 
cycle the return path switch to 
perform level measurements at 
these frequencies on each of the 
individual return paths. When an 
alarm condition is encountered, an 
alarm is generated and a spectral 
plot is prepared on the return spec-
trum for that particular return 
path. While this activity is taking 
place, polling continues uninter-
rupted through the A port to the 
status monitoring headend con-
troller. 

Summary 
Effective maintenance of the 

return path requires analysis of 
individual return paths. This 
analysis cannot interfere with 
status monitoring and polling of 
transponders, otherwise the relia-
bility of the network would be 
degraded. In addition, the analysis 
must be automated and must 
operate unattended around the 
clock. 
A return path switch isolates 

individual node return paths. 
Independent dual outputs on the 
return path switch enable analysis 
without interfering with polling 
for status monitoring, and a 
headend signal analyzer under 
the control of the management 
software and the headend controller 
allow signal analysis of individual 
return paths in an automated, 
unattended fashion. CT 
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each amplifier module in the reverse 
path and summed. 

Having the forward design not 
limited by the return amplifiers gain 
is more important than maintaining 
unity gain in the return path. (See 
Figure 1 on page 46.) Even though the 
gain of the feeder portion of Terminat-
ing Distribution Amplifier 3 is only 
14.5 or 18.5 dB (depending on which 
port), the return input level is the 
same as that for the 22 dB reverse 
gain line extender feeding it. As a re-
sult the same amount of passive loss 
can be accommodated in both forward 
and return paths between the line ex-
tender and the distribution amplifier. 
The forward design is no longer re-
turn-limited. True, the return output 
level and spacing of the distribution 
amplifiers is now less than that of the 
line extenders, but there are no taps 
between the trunk portion of the dis-
tribution amplifiers and little require-
ment for a higher loss return budget. 

A good procedure for setting up 
the amplifiers on the test bench prior 
to field installation will keep setup 
and alignment time to a minimum. 

A C/N of 48 to 49 dB with a 4 

MHz video bandwidth, is generally ac-
cepted as providing a noise-free pic-
ture with today's large-screen TV sets. 

If a system uses a video quality 
return laser at a node, a 46 dB C/N 
ratio is about the best that could be 
expected for an NTSC video carrier. 
This assumes that the video carrier is 
starting at the farthest point from a 
node in the reverse path returning to 
the headend and then sent back on 
the forward path. 

Fortunately, most return signals 
occupy bandwidths substantially less 
than 4 MHz and are digital in na-
ture, making an equivalent 4 MHz 
C/N ratio of 25 dB or less acceptable. 
This low C/N requirement is why 
there haven't been many technical 
problems in carrying digital signals 
from addressable converters. It 
might be prudent to use video signal 
transportation standards for reverse 
system design. 

Distortion analysis must be calcu-
lated for the forward path to ensure 
picture quality at the headend is iden-
tical to that at the consumer's TV set. 
This must occur regardless of outside 
temperature change. 

"I JUST CONNECTED 
DISNEY TO CHANNEL 
32 WITH THE TOUCH 

OF AN ICON..." 

Also importantant is that adding 
fiber and keeping amplifier cascades 
short does not ensure better picture 
quality than a conventional long cas-
cade of amplifiers. Why? How many 
times have you seen distortion in a TV 
picture connected to the second line 
extender of an eight-trunk amplifier 
cascade? The distortion usually 
showed up at the output of the line ex-
tenders fed off the 25th trunk amplifi-
er on a very hot or cold day. In system 
design, distortions are calculated for 
the last amplifier in the cascade. Fiber 
architecture systems are typically less 
than eight amplifiers in cascade and 
the level of distortion is close to the 
design limit at nearly all points. This 
compares with the low level of distor-
tion in conventional systems at the 
eighth amplifier. 

System distortions are usually 
calculated in the trunk by setting the 
operating input level higher than the 
noise floor and the output less than 
composite triple beat (C113)/composite 
second order (CSO)/cross modulation 
(XMOD) specifications. In other words, 
the level is set somewhere in between 
these two contributors. In the feeder, 

Preview 
3 

• 
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the outputs of the amplifiers are in-
creased to the design limit of CTB, 
CSO and XMOD. This is done to ob-

VI I 

tain the highest signal level in the 
feeder plant and provide for long feed-
er lines, the highest tap value with 

lowest insertion loss and short line ex-
tender cascades. 

The calculation of distortion and 
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C/N in the reverse isn't as simple as 
in the forward path. In the forward 
design, the quantity and level of the 
RF carriers are constant. In the re-
verse path, a data carrier burst or oc-
casional video carrier makes calcula-
tion of distortion of little value. It is 
important that the reverse carriers 
are not high enough in signal ampli-
tude to cause amplifiers, fiber trans-
mitters and receivers to overload and 
clip the RF signals. 

Automatic gain control (AGC) 
and automatic sensitivity control 
(ASC) are very important in system 
operation. When system distortions 
are calculated, the effect of tempera-
ture and signal level change isn't usu-
ally considered, because it is assumed 
that the system AGC/ASC will com-
pensate for changing levels on the am-
plifier inputs due to temperature ef-
fect on the coax. The AGC/ASC in the 
amplifiers should act on these input 
level changes and hold the amplifier 
outputs constant. Chamber testing is 
necessary to verify that the amplifiers 
operate over temperature with your 
selected system design. Without 
chamber testing, AGC/ASC operation 
cannot be adequately checked and 
monitored prior to equipment installa-
tion and system activation. 

It is generally accepted practice 
to use AGC/ASC in every trunk ampli-
fier. In the feeder, there are different 
engineering practices. Some use ther-
mal amplifiers only, some a combina-
tion of thermal and AGC, and some 
use AGC only. 

My preference is to use AGC line 
extenders at all locations. There has 
been chamber testing conducted on 
short cascades of taps and passives as 
they would appear in a feeder. These 
devices' insertion losses can change up 
to 3 dB in quantities normally found 
between line extenders. The addition-
al effect of temperature on the coax 
then alters the insertion loss of the 
taps and passives. The use of AGC in 
every line extender location is the only 
effective method to counteract the 
changes of taps, passives and coax 
over temperature in the feeder sys-
tem. The use of AGC line extenders 
underground is necessary to compen-
sate for the insertion loss changes for 
taps and passives over temperature. 

Since the amount of cable loss is 
less in the reverse path, the effect of 
temperature on cable is reduced, but 
its effect on the taps and passives is 

still a factor. Most manufacturers offer 
thermal control for reverse amplifiers 
and prudent use of this type of control 
is good engineering practice. The ques-
tion is: Where should thermal control 
be used? 

Thermals should be placed, start-
ing at the first amplifier from the 
node, for the dB of cable they are de-
signed to compensate for. This is not 
an easy task because the thermals in-
troduce additional insertion loss, and 
this loss uses up the reverse gain. The 
use and placement of thermals in the 
reverse needs to be analyzed on a sys-
tem-by-system basis. Thermal control 
adds insertion loss and temperature 
varies it. Thermal operation is crude 
by some standards, but will work if 
the manufacturer's recommendations 
are followed. The use of AGC in re-
verse is complicated by the require-
ment that AGC needs a pilot carrier 
to operate. It would require the instal-
lation of a pilot carrier generator at 
the end of every feeder line — making 
this impractical. 

In the forward path, the pads and 
cable equalizers are located before and 
sometimes between the amplifier 
stages. Cable equalizers are selected 
for the previous cable in dB at the 
highest frequency. If there is 20 dB of 
cable at 750 MHz previous to the sta-
tion, then a 20 dB cable equalizer is 
required. Pads are selected to attenu-
ate the RF input signal so that the 
combination of cable, cable equalizer 
and pad is equal to the gain of the 
amplifier station. If a 26 dB station is 
located at the end of a span of 20 dB 
of cable, it would require the installa-
tion of a 20 dB cable equalizer and a 6 
dB pad. 

In the reverse, the opposite is 
true. Typically there exists a socket for 
a pad, the amplifier stage and then 
sockets for a cable equalizer and sec-
ond pad. The equalizer is used to com-
pensate for the cable between it and 
the next upstream station. The input 
pad should then be used to provide 
proper amplifier input. By padding re-
turn amplifier inputs rather than out-
puts, a better carrier-to-ingress ratio 
is achieved. The output pad should 
only be used to match levels where 
two (or more) amplifiers are combin-
ing to feed the next upstream station. 

Testing the forward path has 
many established and proven proce-

(Continued on page 92) 
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CONSTRUCTING THE FUTURE 
By Lyle Haynes 

Automating field operations 
o 

ver the past decade, com-
puters have significantly 
altered construction au-
tomation. Until recently 

these changes were limited to office-
related or desktop work processes. 
But now, the increasing availability 
of "mobile computing" solutions is of-
fering an opportunity to use com-
puters in field-related work 
processes. 

So many cable TV field work 
processes are paper-dependent 
and use or capture data that is 
valuable back at the office. The 
problem, up until recently, was 
that the technology was not readi-
ly available to develop efficient 
field automation solutions. But 
that has changed. 

The decision to automate can 
be a difficult one depending on the 
complexity and number of work 
processes. The first step is to 
identify a work process that can 
benefit from automation. For in-
stance, an underground facilities 
locating business — a business 
with a variety of efficiency 
problems. 

The work order 
There is a great deal of 

paper associated with this 
work, making significant savings pos-
sible through even a relatively small 
(10%-20%) increase in efficiency. To 
better understand the reasons and re-
sults of automation, it is important to 
understand the current life cycle of a 
work order. 

3) The work order is then trans-
mitted via modem to a computer at 
the main office. 

4) All of the work for a given day 
is sorted by location and routed to one 
of the lead technicians. 

5) This work is then printed out 
and distributed to each lead. 

Office 
1) Excavator notifies facilities 

owners of intent to dig. 
2)A work order or ticket describing 

where the excavation will be performed, 
the type of excavation and any other 
relevant information is generated. 

Lyle Haynes is manager of software 
development for Kelly Cable Corp. 
based in Denver, which provides 
construction, utility locate, installa-
tion and other services. 

6) The lead for each area deter-
mines if additional technicians are 
needed and distributes work orders 

7) The technicians route their 
work based on location, work type and 
appointments that need to be met. 

Field 
1) The technician travels to a site 

and locates the underground facilities 
as described on the work order. 

2) Depending on the landscape 
and conditions, facility locations are 
marked with paint, flags, whiskers or 
a combination. 

3) On the work order is a prede-
fined space for a sketch. 

4) A copy of this sketch is left for 
the excavator. Copies are brought back 
to the office for reference in the event 
of a damage at the site. 

Even with a good understanding 
of the work process, it is important to 
dedicate personnel to study the 
process in detail. This person can ride 
along with different technicians and 
study their methods in order to identi-
fy areas that can be improved through 
automation. 

Kelly Cable identified three major 
areas that could benefit from automa-
tion: distribution of work to techni-
cians; routing of work after techni-
cians receive it; and the redundancy of 
doing essentially the same sketch mul-
tiple times. 

All of these are field-related 
work processes. Following are im-
provements to the above work order 
that can be made in a field software 
application. 

Office 
5) The work is placed in a prede-

fined directory on a host computer. 
Each lead can then call in from home 
and download the work to a portable 
computer. 

6) If additional technicians are re-
quired, the lead can select 

work orders to be passed 
on and upload them to a 
predefined directory on 
the host computer. 

7) Once loaded into 
the computer, the work to 
be performed is automati-
cally routed by placing the 

location of the work order on a 
digital map of the technician's area. 
Special circumstances such as ap-
pointments are indicated with a code 
in the work order list. 

Field 
3) The technician's sketch of the 

facilities is drawn on a pen computer 
and saved for future reference. This 
sketch can be quickly and easily re-
trieved and reused during future visits 
to the same site. 

4) A digital copy of the site sketch 
is placed on the computer work order 
and printed out using a portable print-
er in the vehicle. A copy is left for the 
excavator. The digital copy of the work 
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order is downloaded to the host com-
puter in the office for reference in the 
event of a damage at the site. 

Software 
The goal should be to come up 

with a design that mimics, as close as 
possible, the current process. Rather 
than change the way technicians do 
their job, the software should be a tool 
that makes their job easier. 

Investigating available hardware 
and software solutions for our applica-
tion, Kelly Cable selected pen comput-
ers as a hardware platform . (These 
are identical to a notebook PC except 
they use a pen-like device for data 
input.) Other considerations in select-
ing hardware included versatility and 
expandability through Personal Com-
puter Memory Card International As-
sociation cards. 

A computer that supports a vari-
ety of these cards can become a ma-
chine for many uses and easily be up-
graded based on the needs of the ap-
plication. The hardware also has to be 
rugged enough to survive in the work 
environment and be powerful enough 
to run the application efficiently. Also 

very important is the cost of the hard-
ware that meets these requirements. 

Choosing software can prove 
rather difficult. We wanted a PC-based 
software product that had some basic 
functionality such as a powerful 
graphics engine with connectivity to a 
data base. Essentially we sought a mo-
bile geographic information system 
(GIS) that supported applications in 
AM/FM, GIS and GPS. 

It should be designed for field 
workers to work with data downloaded 
from a central data base and support 
vector, raster and standard data base 
files in a variety of common formats. 
Users should be able to append, 
change or delete information in the 
field, while supervisors should control 
when and how the changes are made 
centrally. Extensive drawing tools, pen-
specific support and user customiza-
tion of the menus will prove useful. 

Important to our software decision 
was the availability of an engine devel-
opment kit, which was absolutely nec-
essary for us to custom tailor a product 
to our specific needs. Other issues in-
cluded the stability and potential en-
durance the company possessed. As a 

safeguard, it was important for the 
company to be willing to place their 
source code in escrow to ensure that 
we would have a core product to work 
with even if the company disappeared. 

Return on investment 
In deciding to automate, most im-

portant is estimating a return on in-
vestment (ROI), which is determined 
by development costs, cost to equip a 
technician and efficiency gained by 
using the application. 

The one complication when pric-
ing hardware is that the technology 
changes so fast that the cost could 
change significantly in as little as six 
months. Our approach to this problem 
was to base our ROI on current mar-
ket prices. In regard to the software, 
we took the list price of the core soft-
ware and added a value-added fee per 
unit to account for development costs. 

To determine and quantify the ef-
ficiency gained by using the new sys-
tem, we estimated the time that would 
be saved in each affected area. Feed-
back from the technician in the field to 
senior management is important to 
these estimates. —› 
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In developing a prototype of the 
application, we created a timetable for 
completion, with benchmarks to help 
measure progress. 

Our first step in proceeding was 
to take our application design, expand 
it into a detailed application design 
and develop the application. Our goal 
was to create a design that would be 
relatively static but flexible enough to 
accommodate any unexpected 
changes. 
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This application design should be 
centered on the data that technicians 
need or create, and provide tools to fa-
cilitate the interaction or creation of 
that data. A model for data flow and 
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framework for the design and develop-
ment of the user interface. 

The user interface 
In developing the user inter-

face, one unique problem is that 
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some users will have no computer 
experience. The challenge is to de-
sign an interface that will serve a 
fairly complex data management 
model while being extremely easy 
to use. This can be accomplished 
through a control panel that pro-
vides work information and access 
to other application features. 
Having one window to control the 
application will simplify the inter-
face and make it more user-
friendly. Also helpful are Windows 
features such as pick lists and 
buttons, and the use of familiar 
terminology. 

With a detailed design in place, 
you should be able to assess the pro-
gramming resources required to de-
velop a prototype. The development 
language should provide extremely 
powerful applications development 
and be easy to use. In developing 
the field portion of the application, 
the goal should be to create a proto-
type that performs the basic func-
tions required by the design, under-
standing that in some cases these 
functions will not be performed as 
efficiently as possible. 

It is extremely beneficial to 
demonstrate the application in its 
various stages of development to 
management as well as the end 
users. This provides real-time 
feedback. These demonstrations 
also can identify issues that alter 
the design. Training an end user 
before the application is fully de-
veloped also can identify further 
improvements. 

Once the office training of our 
"beta" technician was complete and 
some additional modifications were 
made, we conducted a field training. A 
developer observed a technician per-
forming a light work load. 

We compared results of a 
time-motion study of work process-
es before and after automation. 
Considering this information and 
feedback from the technician, the 
following questions should be 
posed: 

• Does the application save time 
and how much? 

• Do these time savings justify 
implementation? 

• If not, are there design changes 
or modifications that could be made to 
justify implementation? 

• What is the ROI based on re-
sults of the pilot? CT 
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PREVENTIVE AINTENANCE 
By John Chamberlain 

Fiber outside plant PM 
o ptical fiber has been in-stalled in cable networks at 

an unparalleled rate over 
the past five years, result-

ing in a dramatic increase in network 
reliability and signal quality. Many 
cable engineers have had fiber in-
stalled in their systems with limited 
understanding of the media and its 
performance in the outside plant. This 
mass deployment of fiber also has re-
sulted in a concentration of communi-
cations circuits into long lengths of in-
creasingly smaller and more vulnera-
ble packages in need of new mainte-
nance methods. 

Fiber outside plant records 
The need for excellent outside 

plant records is especially important 
for fiber-optic cable. Typical fiber out-
side plant records should include the 
following: 

• Fiber routing information: This 
includes headend routing from the 
transmitter through all patch panels 
to the OSP cable; outside plant cable 
ID, bundle color and fiber color; splice 
enclosure fiber routing; fiber node as-
signment; transmitter ID and rack lo-
cation. 

• Cable routing information from 
design and construction as-build 
records: This includes cable route, 
splice enclosure locations, cable excess 
slack locations, node locations, and 
footage marker recordings at the 
headend, splice points, excess cable 
slack points and terminations. 

• End-to-end individual fiber at-
tenuation values: This includes fiber, 
splice losses, connectorization losses, 
optical distances to splices, and atten-
uation measurements at 1,310 nm 
and 1,550 mn. 

• Cable sheath condition: This 
includes resistance of the armor-to-
ground and end-to-end armor to 
ground. 

• Power level (optical and electri-
cal): This includes headend equipment 

John Chamberlain is general man-
ager of Norscan, a manufacturer of 
fiber-optic cable monitoring systems. 

RF levels, laser transmitter output, re-
ceived optical power at the node or 
other receiver, and RF output and dis-
tortion values at the receiver. 

This data should be securely 
stored, easily accessible and updated 
on a regular basis. Although paper-
work systems are completely accept-
able, a computer data base is obvious-
ly well-suited for these requirements. 
Regardless of the type of system, one 
system administrator should be re-
sponsible for updating the data base 
due to planned changes or changes 
recorded in periodic system audits. 
System audits of all practically attain-
able data should be done at least 
every two years. 

Optical fiber monitoring 
Until recently the only practical 

way to monitor the fiber-optic trans-
mission path was by monitoring the re-
ceive end of the network equipment. 
When the transmission signal is lost, 
something is definitely wrong with the 
transmission path. It only tells you the 
obvious when a failure occurs. A 
method that can give early warning of 
impending transmission problems is 
required for an effective "monitoring" 
system. Bit error rate (BER) monitor-
ing for digital systems have been de-

Figure 1: Bit error rate performances 
1E-06 

veloped by the transmission industry 
in an attempt to meet this monitoring 
need. BER monitoring systems typical-
ly can be set to alarm at 10-3, 10-6 or 
10-8 BER, depending upon the system 
and the manufacturer. Systems typi-
cally run nominally at 10-" BER or 
better. As can be seen in Figure 1, a 
change in BER from 10-"to 10-6 corre-
sponds to approximately a 4 dB in-
crease in optical loss. A 4 dB increase 
in loss in an optical fiber path usually 
denotes a serious outside plant prob-
lem, yet BER measurements are rela-
tively insensitive to this type of loss. A 
digital signal's insensitivity to noise is 
what makes it very robust, but also 
makes it a very poor way to measure 
degradation of the transmission media. 

New systems have recently been 
developed that actually monitor the 
transmission path of each individual 
fiber. Optical time domain reflectome-
ter-based monitoring systems make 
periodic measurements on each trans-
mission path, keeping a historical 
record. Optical power throughput sys-
tems also are available that continu-
ously monitor optical paths. In both 
systems baseline measurements are 
taken and maintenance alarms are 
sent when preset increases in trans-
mission path attenuation are detected. 
As an additional benefit, many of 
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these systems also offer a computer-
ized data base capable of keeping your 
entire fiber-optic data base as men-
tioned before. 

Fiber sheath monitoring 
New systems also are available for 

the continuous monitoring of the 
sheath of fiber. These systems are 
based on techniques used in the past 
for acceptance testing of twisted-pair 
cable. Although most recorded outages 
of fiber are caused by instantaneous 
cable cuts, many causes of fiber outages 
are due to a slow degradation of the 
cable. Cable sheath monitoring allows 
for the maintenance of the cable sheath 
and therefore of the fiber within. These 
systems are completely remote-con-
trolled and alarm reports are automati-
cally forwarded to preprogrammed 
alarm centers. This type of monitoring 
is truly an outside plant preventive 
maintenance monitoring system. 

A Federal Communications Com-
mission report published in 1993 eval-
uated 160 major fiber outages creating 
in excess of 650 hours of downtime for 
one year beginning in March 1992. 
(See Figure 2.) Of these outages, ap-
proximately 60% were caused by in-
stantaneous failure resulting from 
backhoe dig-ups and vehicle collisions. 
The 40% of outages not causing in-
stantaneous failure such as a variety 
of typical outside plant failures such 
as rodents, incorrect installation, 
water, power lines, firearms, etc. The 
study dealt mostly with how to elimi-

nate the single largest cause of out-
ages — dig-ups — by recommending 
rigorous "call-before-you-dig" pro-
grams, tone location and better record 
keeping. 

The sheath monitoring systems 
now available make these noninstan-
taneous failures preventable. These 
systems, like fiber monitoring systems, 
are available with a data base to keep 
not only the sheath monitoring 
records, but also all other outside 
plant records. 

Tone location programs 
Tone location has been used for 

years in locating coax. Fiber location is 
even more critical because of the high 
density of traffic and the relative diffi-
culty in emergency restoration. Tone 
location equipment is commonly used 
as a means to locate underground 
cable. Tone location is accomplished by 
applying a low frequency tone (typical-
ly 512 Hz) to a longitudinal metallic 
member in the cable. 

The most common application is 
on the corrugated steel armor. (Armor 
is traditionally applied to cables in 
order to protect the cable from the rig-
ors of the outside plant.) Tone location 
signals are usually applied at splice 
points where the sheath is easily ac-
cessible. New long-range, automated 
tone location devices also are avail-
able. A long-range tone location trans-
mitter is installed in a headend, cen-
tral office or repeater hut. Special 
grounding devices are installed at 

Figure 2: Reported outages from 
3/92 to 2/93 
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splice locations in order to allow the 
long-range tone location signal to trav-
el beyond the splice but still provide a 
ground for induced 60 Hz AC and 
high-voltage transients caused by 
lightning or power company surges. 
The centralized transmitter can be re-
motely switched on to "light up" the 
cable. Then hand-held field equipment 
is used to locate cable underground 
before a construction dig begins. 

It should be noted that in order to 
monitor the sheath or tone locate fiber, 
an armor must be an integral compo-
nent of the cable. An armor should be 
deployed, in any case, for an under-
ground plant in order to better survive 
the rigors of the outside plant environ-
ment. In addition, for sheath monitor-
ing and tone location, the outside 
plant should be constructed so that 
the armor is electrically accessible at 
splice locations. This is commonly ac-
complished by making electrical con-
nections from the buried splice enclo-
sures to an above-ground pedestal. CT 
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PREVENTIVE MAINTENANCE  
By G. Keith McDonald 

Curing the shakes: Is your 
plant earthquake proof? 
C able service is rapidly moving from just enter-

tainment to becoming a 
necessity for many sub-

scribers. Many people rely on cable 
to provide information critical to 
their work and personal lives, and 
soon the service also may become 
the sole method of communication 
for those households choosing cable 
for local telephone access, as is al-
ready common overseas. It's impor-
tant to note, however, that the in-
creasingly important role of cable 
carries with it increased risk of se-

G. Keith McDonald is vice president 
of marketing and sales for Newton 
Instrument Co. Inc. of Butner, NC. 
He can be reached at (919) 575-
6426. 

vere repercussions should the ser-
vice fail when it is needed most. 

For example, imagine you are a 
customer in the Los Angeles area and 
have selected a cable provider for 
local telephone access. Chances are 
that you may one day experience an 
earthquake measuring 6.0 or more on 
the Richter scale. If you are injured or 
otherwise in need of assistance, you 
expect to be able to pick up the tele-
phone and call for help. Unfortunate-
ly, you may not get a dial tone if the 
cable provider has not planned for 
just such an emergency. The same is 
true even when the stakes aren't as 
great: For example, consider on-line 
services, which some cable operators 
are offering over hybrid fiber/coax 
lines: If the network is down, so is 
your access to the Internet. 

The problem is not isolated to 
the West Coast, either. Major tele-
phone companies have known that 
there are fault lines in parts of the 
Midwest and on the East Coast that 
have the same risk of earthquake 
damage as some parts of California. 
How can you find out what the risk 
of seismic activity is for your head-
end, and how can you better plan 
for such an event? It may be easier 
than you think. 

Risk assessment 
First off, the effects of earth-

quakes and many other vibrations 
(say, as caused by a busy street or 
railroad track nearby) on electronic 
gear has been thoroughly studied 
by some test laboratories. One of 
the most well-known is run by Bell-

Bellcore earthquake zoning map 

Earthquake risk rated 0-4, with 4 being 
the highest risk. 
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core. Bellcore publishes various 
technical references that are avail-
able to the industry for a small 
charge. The technical reference that 
applies to seismic activity and other 
vibration is TR-NWT 000063. This 
technical reference not only pro-
vides risk assessment for earth-
quake damage in the U.S. by geo-
graphic area, but also provides de-
tailed setup inspections on how to 
test equipment for resistance to 
seismic activity. 

be taken to brace taller structures 
and cable tray to the ceiling or walls 
using Z-bars or Warren trusses in 
both horizontal axes. Structures 
must be spaced away from walls or 
columns to prevent equipment from 
being crushed as the structure flex-
es. Cable (especially fiber, but also 
copper) must be laid with slack and 
protected cable rack turns to allow 
them to move and flex without 
pinching or snapping. Don't forget to 
examine the floors and walls of the 

"The best anchors aren't much good 
on wood, unreinforced concrete 
or thin steel walls or flooring." 

According to Richard Gemra at 
Bellcore, "Earthquakes usually last 
from 10 to 60 seconds, and have 
their major energy content in the 
mechanical frequency range of 1-20 
Hz. Facilities and equipment struc-
tures that have similar natural fre-
quencies will experience amplified 
motions that are often many times 
greater than the ground motions." 
The U.S. is broken up into "zones" 
rated zero through four, with four 
being the highest risk. (See accom-
panying figure.) Equipment in-
stalled in Zone 4 areas must pass 
the most stringent tests. 

Supports, 
fasteners and structures 

Equipment providers have 
learned to design supports, fasten-
ers and structures to provide protec-
tion from seismic disturbances. In 
general, structures involve the racks 
or cabinets that house the electronic 
equipment and overhead or under 
floor racking for cable. Supports are 
the framing and brackets that at-
tach the structures to the building 
and floor with fasteners. Fasteners 
may include a combination of grade 
five bolts and nuts, along with high-
strength anchors for the floor. 

While it is important to ask 
your headend or central office in-
staller to use seismically rated 
equipment, it also is important to 
make sure the room layout is prop-
erly considered. It is possible to in-
stall the proper equipment in a way 
that will still cause problems in the 
event of an earthquake. Care must 

room. The best anchors aren't much 
good on wood, unreinforced concrete 
or thin steel walls or flooring. 

If you are having the equip-
ment installed for you, select a 
vendor who understands and can 
evaluate seismic risk. If you are in-
stalling the equipment yourself, con-
sider hiring an engineering firm to 
inspect the proposed site and help 
with the layout. Your equipment 
vendor also can help. Companies 
that provide seismically rated 
structures and supports can usually 
provide advice and layout drawings 
for their equipment at little or no 
charge. 

Trouble also can come from 
unexpected sources after an 
earthquake. Power outages may 
be measured in days rather than 
hours and batteries can be drained 
before supervision can arrive 
through blocked roads. Automati-
cally triggered generators help, 
but can run out of fuel and also 
need to withstand the vibration. 
The best prevention is to have at 
least one on-site maintenance per-
son in major equipment installa-
tions, and emergency travel plans 
to those installations you can't 
staff around the clock. Such plans 
need to consider contingencies for 
closed bridges and overpasses. 

With the proper advanced plan-
ning, even most earthquakes can be 
weathered with minimal losses in 
service, revenues and equipment. 
The peace of mind provided to your 
customers and company is worth 
the effort. CT 
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TROUBLESHOOTING ADVANCED NETS 
By Morris Engelson and Jerry Harris 

Hybrid digital/analog signals: 
Dynamic range theory Part 2 
Recapping the introduction to Part 1 in the Febru-
ary issue, the cable TV signal is 
sinusoidal, sometimes noise-
like due to digital modula-
tion and sometimes mixed 
analog digital as in digital 
audio combined with analog 
video. Whatever the combi-
nation, it is a high-density 
spectral environment that 
puts a strain on the dynam-
ic range performance of test 
equipment. Dynamic range 
of the test equipment, such 
as the spectrum analyzer, is 
a critical factor because it 
affects the ability to make a 
large range of needed mea-
surements, such as compos-
ite triple beat (CTB), second 
order intermodulation 
(CSO), adjacent channel 
power, etc. Indeed, the situation can even worse 
when an apparently proper measurement is made 
but the result is wrong because of spurious response 
generation and signal gain com-
pression due to inadequate mea-
surement dynamic range of the 
spectrum analyzer. 

he user needs to be con-
cerned with three issues. 
What dynamic range is 
needed? What optimum, 

or best, dynamic range can be ob-
tained with a particular spectrum 
analyzer? And, how should one set 
the instrument in order to achieve 
the best possible dynamic range 
results? Part 1 provided a tutorial 
summary of the various dynamic 
range issues associated with ana-
log, digital and digital/analog 
cable TV signals as discussed in 
the literature. References are pro-
vided for those who want to dig 

Morris Engelson is consulting chief 
engineer and Jerry Harris is product 
marketing manager, both for Tektronix 
Inc. in Beaverton, OR. 

be 

deeper. This part applies these factors to practical 
sometimes analog measurements. 

"The key to obtaining the 
largest possible 

measurement dynamic 
range ... is to set the 

input signal at the largest 
optimum level where 

distortion products just 
become visible." 

Practical dynamic range 
Part 1 of this article dis-

cussed how the multicarrier 
environment of a CATV signal 
puts a strain on the dynamic 
range of a spectrum analyzer. 
Digital modulation signals also 
reduce dynamic range perfor-
mance becausethe indicated 
displayed amplitude is well 
below the true transmitted 
power due to spectrum spread-
ing. These factors will reduce 
dynamic range by between 20 
dB and 40 dB compared to a 
two-carrier signal, depending 
on various signal parameters. 
A good spectrum analyzer typi-
cally used by cable systems will 

exhibit a maximum dynamic range of about 90 dB be-
fore the impact of multiple carriers and digital signal 
spreading. Hence, we find that the theoretically comput-

Figure 1: Digital modulation spreads spectrum for reduced display amplitude j 
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ed dynamic range for a dense CATV 
environment could be an inadequate 
90-40 = 50 dB. Fortunately, multicarri-
er and spread spectrum theory is not 
fully applicable to the spectrum ana-
lyzer. The actual performance will be 
about 10 dB better than calculated, 
resulting in a barely acceptable 60 dB 
worst case dynamic range, and 75 dB 
at best. But this requires that the 
input signal level be just right, as dis-
cussed later in the article. At this time 
we will illustrate the reason for the 10 
dB improvement compared to theoret-
ical calculations. 

Wide spectrum environment 
All wide spectrum environment, 

theoretical dynamic range relationships 
start with a narrow signal environment 
1 dB compression point, as discussed by 
Perlow.1 This can be combined with two-
tone intermodulation factors2 and mul-
tisignal amplitude stacIdng3 to establish 
a theoretical dense-spectrum dynamic 
range value. These calculations assume 
that all signal components are simulta-
neously present in all circuits. This is 
not the case for the spectrum analyzer. 
This instrument includes a cascade of 
three intermediate frequency (IF) am-
plifiers of progressively narrower band-
width. Hence, just a few closely spaced 
carriers will be simultaneously present 
in all circuits. However, many carriers 
will only impinge together on the front-
end IF circuits, not those on the far-end. 
Distortion from the far-end circuits will 
not increase as the number of signal 
carriers increases because the signals 
cannot interact unless these are simul-
taneously present in the circuit. Dy-
namic range performance for a spec-
trum analyzer is therefore about 10 dB 
better than it would be for one constant 
bandwidth wideband amplifier when 
subjected to a large number of cable TV 
carriers. 

You can easily test the overdrive ca-
pability of your spectrum analyzer as 
follows. Apply an unmodulated carrier 
with an amplitude at the maximum 
input level that the spectrum analyzer 
can handle. Now frequency modulate the signal to spread 
the spectrum over a relatively wide frequency bandwidth. 
You will find that the signal level can be increased by about 
10 dB before the spectrum analyzer gets into difficulties. 
Thus for the 2715, starting with a full-screen spectrum of a 
48.8 dBmV unmodulated carrier, the spectrum analyzer 
input attenuator is set at 20 dB, and the front-end circuit is 
subjected to 48.8-20 = 28.8 dBmV. Frequency modulation 
does not affect the amplitude of the signal, but the carrier 
power is moved into sidebands and spread in frequency 

Figure 2: Multicarrier cable TV signal 
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Figure 3: Zoom of Figure 2 showing analog channels and digital audio 
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After frequency modulation the spectrum display is about 
17 dB below that of the unmodulated carrier. This FM spec-
trum was increased in level by 15 dB before the 2715 went 
into gain compression. This illustrates that a wide spec-
trum signal can go at least 10 dB above the spectrum ana-
lyzer limit for a narrow spectrum width signal. 

Digital modulation 
Digital modulation spreads the carrier transmitted 

power across a frequency spectrum. The resulting dis-
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play amplitude is less than for the unmodulated carrier 
and this reduces the dynamic range. The measuring 
bandwidth should not be made so wide that it distorts 
the resulting spectrum shape. Too narrow a bandwidth 
will not improve spectrum shape resolution and just in-
crease the measurement time. The usual range of band-
width to spectrum width is 1:3 to 1:30, with a 1:10 ratio 
about right. Under optimum bandwidth conditions the 
loss in display amplitude and dynamic range will be be-
tween 10 and 20 dB. 

Figure 1 on page 60 shows the spectra of an un-
modulated carrier and after the carrier is digitally mod-
ulated. The occupied-bandwidth function of the spec-

trum analyzer has been set to measure the 10 dB down 
spectrum bandwidth, which shows as 20.5 kHz. The 
spectrum bandwidth, spectrum shape, transmitted 
power and many other signal factors can be determined 
by the spectrum analyzer.4,5,6 The resolution bandwidth 
is set at 1 kHz, resulting in a 15 dB display amplitude 
difference between the unmodulated 1 GHz carrier and 
the digital modulation spectrum. This is in the middle 
of the expected range of 10 to 20 dB. 

The expected amplitude reduction can be calculated 
when the digital modulation signaling rate is known. The 
relationship is 10 Log(modulation rate/measuring BW). 
For a digital modulation signaling rate of 270 kbps, for 
 example, we have an amplitude shift of 
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10 Log (270/10) = 14 dB when using a 10 
kHz measuring bandwidth, and 10 Log 
(270/3) = 19.5 dB when using a 3 kHz 
measuring bandwidth. 

Combined spectra 
Figure 2 on page 61 shows the many 

carriers of a fully operating CATV system. 
The spectrum on the right hand side, 
however, looks different from the rest. 
This portion is not occupied by sine wave 
carriers but rather by digital audio modu-
lation. This area is expanded to show 
more detail in Figure 3 on page 61. The 
left four signals are analog modulated car-
riers while the six on the right are digital 
audio channels. There are several ways to 
determine which is which. One way is 
simply to recognize the spectrum shape. A 
more scientific procedure is to test for im-
pact of measuring bandwidth change. 

Figure 3 consists of three traces 
taken at three different measurement 
bandwidths. A change in bandwidth has 
no significant effect on the sine wave 
signal spectra peak levels on the left. 
(Analog modulated visual carriers will 
show an amplitude change when mea-
sured with a bandwidth more than 300 
kHz.) The digital audio, however, ap-
pears as a noise-like signal measured 
on a per-Hz basis. The three measure-
ment bandwidths each show a different 
display level on the right. Digital modu-
lation appears as a random signal 
whose display level will change with 
bandwidth, while an unmodulated car-
rier or analog modulation will change 
very little with measuring bandwidth. 

We previously noted that a change in 
measuring bandwidth has no effect on 
the displayed signal level of the analog 
signals on the left side of Figure 3. Only 
the noise-like digital modulation signals 
on the right are affected. But the signal-
to-noise ratio, and hence dynamic 
range, is very much affected for the 
analog signals on the left. To a large de-
gree the analog signal level does not 
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change, but the noise level is propor-
tional to bandwidth. The narrowest us-
able bandwidth for cable system mea-
surements, such as CTB determination, 
is about 300 Hz as noted in Part 1. 
This will provide a more than adequate 
90 dB of signal to spectrum analyzer 
noise ratio dynamic range. But the 
CTB or CSO terms generated by the 
spectrum analyzer will interfere, so 
that only about 60 dB of the available 
carrier-to-noise (C/N) range is practi-
cally usable. This is just good enough to 
make the needed measurements, but 
there is no margin to spare. The key to 
achieving best dynamic range results 
depends on setting the input signal to 
the optimum level of the spectrum ana-
lyzer. This is discussed next. 

Input level and dynamic range 
As introduced in Part 1, the oper-

ating dynamic range of a spectrum an-
alyzer is critically dependent on a so-
called optimum signal input leve1.7 
The reason is that distortion compo-
nents increase in amplitude at a high-
er dB rate than the actual signal. 
Thus, for example, the CTB component will go up by 
three times the rate of the main signal input. Therefore, 

Figure 4: Gain compression test for digital modulated signal spectrum 
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er CTB to signal ratio. Since the CTB 
result goes at three times and the sig-
nal goes at 1:1, an increase in input 
by Z dB above the optimum will lose 
(3-1)Z = 2Z dB in dynamic range. 

These input level constraints 
apply to both analog and digital as well 
as hybrid analog/digital signals. In 
every case there is some particular 
input signal level that will yield best 
display measurement dynamic range. 
The finer the available attenuator 
steps, the closer it is possible to operate 
at the optimum signal level point. 
Here, we illustrate the procedure using 
a spectrum analyzer with 2 dB steps. 
This means that we can get to within 1 
dB of the optimum level. A 10 dB step 
attenuator will permit signal level set-
ting to within only 5 dB of optimum. 

This difference of 5-1 = 4 dB, is 
worth 4x2 = 8 dB in CTB dynamic 
range. The optimum signal level can 
be calculated,7 but this is only for the-
oretical analysis. There is no need for 
these calculations in actual measure-
ments. Rather, what follows will illus-
trate how to set the spectrum analyz-
er correctly by spectrum observation. 

Consider the three digital modulation spectrum traces 
shown in Figure 4 on page 63. The lower trace was ob-
tained at a 20 dB attenuator setting. The attenuator was 
set at 14 dB for the middle trace. This is a 6 dB-lange, 
and in agreement with the measured results shown in Fig-
ure 4. Now we reduce the attenuation by a further 10 dB, 
from 14 dB to 4 dB. The result is the upper trace. Clearly, 
this does not show a 10 dB display level change. The upper 
trace is based on too large an input signal. A finer grain 
version of signal level adjustment is shown in Figure 5. 
Here the four traces involve 2 dB attenuation change per 
trace, and the display level change is clearly observable. 
The ability to distinguish a relatively small amplitude dif-
ference, such as 2 dB, is important for digital modulation 
signals because these frequently do not change shape with 
amplitude overdrive. Because of signal compression, the 
upper trace of Figure 4 is not usable but its shape is not 
much different from the other traces. Therefore, we can 
identify an incorrect setting from the less than expected 
display level change as the spectrum analyzer goes into sig-
nal compression. The ability to observe a 2 dB amplitude 
change is useful here, as previously noted. Other spectra 
can be easier to identify when in compression because the 
shape as well as amplitude may change. 

Summary 
The smallest measurement level for analog signals 

is determined by a combination of instrument distortion, 
such as CTB, and instrument sensitivity, determined by 
noise figure and measurement bandwidth. The smallest 
digital modulation level that can be observed is driven 
by instrument noise figure and is not dependent on the 
measurement bandwidth. In both cases, the largest dis-
play level depends on the distortion intercept point, typi-

01..-7Agure 5: Digital modulation fine attenuator change tests 
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cally 54 dBmV. When all the calculations and perfor-
mance measures are taken into account, we find that the 
dynamic range for both analog and digital, or mixed hy-
brid, signals is about 60 to 70 dB, depending on the 
number of carriers involved. This can lead to marginal 
results, which may require the use of an external input 
preselector to reduce the input signal loading. 

The key to obtaining the largest possible mea-
surement dynamic range, so that the need for a pre-
selector is avoided, is to set the input signal at the 
largest optimum level where distortion products just 
become visible. This is done by means of a small-
step input attenuator in the spectrum analyzer 
front-end. The smaller the input attenuator steps 
the closer one can set the input signal to optimum 
and the greater the resulting measurement dynamic 
range. CT 
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DIGITAL COMPRESSION  
By Caitlin Bestial-

Conditional access 
This is second installment of a two-
part article. Part I ran in the January 
issue on page 58. 

conditional access control 
system should provide the 
following services for all 
conditionally accessed ma-

terial: Adding or deleting a 
decoder/ST from the list of those to be 
tracked by the system; Determining 
what authorizations are required to 
access specific services or programs; 
Editing authorizations that specific 
decoders have; Optionally enabled 
real-time transaction processing by 
the CACS itself, and collection of 
transaction logs afterwards. 

The CACS will have to provide 
an external model of conditional ac-
cess requirements and then translate 
those requirements into the actual 
conditional access protocols required 
to communicate with the STs. The 
subscriber management system 
should not have to understand the 
specific protocols used. The CACS 
will have to manage at least two con-
ditional access protocols: one for ana-
log scrambling /descrambling and at 
least one for encryption/decryption of 
digital MPEG programming. Howev-
er, this number is likely to get larger, 
especially if you are considering all 
sites at which the CACS software 
would be installed. 

At least one choice of analog con-
ditional access protocols is likely to 
be dictated by an existing address-
able analog decoder base. For digital 
conditional access protocols the cable 
system operator will have to weigh 
the benefits of higher security vs. the 
benefits of standardized protocols. 

Whether or not more than two 
options are ever exercised, there is a 
distinct advantage to the subscriber 
management system of having a sin-
gle conditional access model for all 
interfacing. 

Caitlin Bestler is the manager of 
control systems design for Zenith 
Network Systems, based in Glen-
view, IL. 

Conditional access model 
Cable TV conditional access re-

quirements naturally fall into the 
three following categories: 

1) Subscription services (They 
last indefinitely. They are relatively 
few in number. A given decoder can be 
authorized for any subset of them con-
currently.) 

2) PPV events (They have a finite 
lifespan. There can be a large number 
of potential PPV events. A given de-
coder needs to be authorized for at 
most a handful of them at any given 
time.) 

3) PPV events that also are avail-
able as part of a subscription package. 

One solution for the control is of-
fered in the following model: 

• Subscription services are repre-
sented by an authorization bitmap, 
which should be at least 256 bits in 
size. A decoder can be authorized for 0 
to all of these. 

• PPV services are represented 
by transient lists Each is represented 
by an integer value. A decoder can be 
authorized for 0 to N of these, where 
N is a relatively small value to match 
limited secure storage capacity in the 
ST. Conditional access protocols sup-
port a capacity of 10 for analog proto-
cols and 64 for digital protocols. 

• Specific programs can be en-
abled by 0 or more authorizations 
from the authorization bitmap and/or 
a value in the transient list. This al-
lows a given service/program to be 
provided in the clear, solely as part of 
a subscription tier, solely on a PPV 
basis, or on both a subscription and 
PPV basis. 

This model also supports a full 
Nx1VI mapping between authorizations 
and programs as follows: 

• Any authorization level can be 
used to enable any number of pro-
grams. 

• Any program can be enabled by 
any number of authorization levels. 

This flexibility allows applications 
such as the following: 

Part 2 
• Limited free preview of other 

services, only available to those cus-
tomers who subscribe to other tiers. 

• Selling PPV movies within a 
subscription service to nonsubscribers. 

• Selling sporting events as part 
of different packages. (For example, all 
US. medal-contention events, all ski 
events, all weekend events, etc.) 

In the digital model any given 
service can be authorized any number 
of different ways. Distinct authoriza-
tions can be created for every way that 
a marketing department can sell the 
service. Further, once a single autho-
rization has been sold it can be used to 
authorize any combination of services, 
no matter how many different chan-
nels they are presented on, over what 
period of time. 

Translating the model 
Ideally the digital model would be 

applied to both analog and digital ser-
vices. Unfortunately that would re-
quire retroactive modifications to exist-
ing analog conditional access protocols. 

Faced with a conflict between the 
model and an actual conditional ac-
cess protocol there are two potential 
strategies that can be applied: 

1) Restrict — While the same rep-
resentation and syntax is used, cer-
tain options may not be allowed when 
the target conditional access protocol 
does not allow it. (For example, if the 
model did not limit the pay-per-seg-
ment capability for analog services, 
the fuller capability might have to be 
simulated.) 

2) Simulate — Take the model as 
the requirement and implement as 
best as the target conditional access 
protocol allows. (For example, one 
method is to use a channel-specific 
output to create virtual authorization 
capacity by multiplying the fixed ca-
pacity in the decoders by additional 
channel-specific values.) 

Key distribution 
The analog and/or digital condi-

tional access modules within the STs 
may contain private key data re-
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quired to properly control them. This 
is naturally specific to the individual 
conditional access protocol, but is al-
most certain to be part of any digital 
encryption protocol. 

Holding the private key data is 
what gives the control system the 
right and ability to control a decoder's 
digital conditional access module. 
That is why it is encrypted for use 
only by specific control systems. Be-
cause of the critical importance of this 
data the subscriber management sys-
tem should be given the option of dis-
tributing it itself as part of the de-
coder attributes, or of being totally ig-
norant of this data and expecting the 
control system to obtain the data it-
self from the serialization site. 

Program scheduling 
Authorizing decoders is only 

half of a conditional access system. 
The control system also must know 
what authorizations should be re-
quired to view each service at any 
given time. 

In deciding on the policy for a 
logical channel the cable system 
provider must specify the following: 

• What, if any, subscription 
tiers will enable services provid-
ed through this channel. 

• Whether PPV transient lev-
els also should be available for 
PPV segments on this channel. If 
so, do these pre-empt the sub-
scription access or are they just 
pay-per-segment offerings? 

• How individual programs 
are to be identified: 

1) Explicitly with times by 
the cable system provider. 

2) By a specific EPG feed, 
and the designation of the chan-
nel on that feed. 

3) By any change in MPEG 
program ID. 

• What, if any IPPV buy/can-
cel windows should be created for 
PPV programs, and what their 
relative times are to the 
start/end of the movie. 

Explicit scheduling can be 
used when policy rules have 
not provided enough data or for 
exceptions. An example excep-
tion would be free-preview 
weekends. 

MultiTone Generator 

Made in U.S.A 

3 distinct to 
3 different n 
emitted sim 

To tl e eve this looks like an 

ordinary tone generator/probe kit. 

But to the technician using it,.. 

it's Extra-Ordinary! 
Tempo Research introduces the firm Multiple Tone Generator. Not simply three 

different tone signals, but three different tone signals emitted simultaneously on 

three different cable pair: to save vint time and tronble when tracing win's or pairs. 

!JD 

The TB-3 MultiTone Generator 
There's more to it than meets the eye. 

For additional information call your local distributor or Tempo Research at 

Ask about our IR-4 

for RJ45 applications 

(800)642-2155 

TEMPO RESEARCH 

1221 Liberty Way Vista, California. 92083 (619) 598-8900 FAX (619) 598-5634 
Reader Service Number 133 

Real-time upstream 
In a two-way plant the condition-

al access control system will typically 
control the real-time RF upstream 
system for decoders. Doing so has the 
following advantages: 

• The real-time RF upstream ca-
pability exists primarily for the bene-
fit of the conditional access system. 

• Addressability of downstream 
messages is typically part of the spe-
cific conditional access protocols. 

• A single message can both ac-
knowledge the upstream and autho-
rize the decoder. This efficiency is al-
ways important, but is an absolute re-
quirement for workable real-time two-
way analog systems. 

IPPV ordering 
Automated IPPV ordering of both 

analog and digital programs should 
be supported. Analog decoders should 
be able to order analog programs; hy-
brid decoders should be able to order 
either. 

Automated real-time ordering 
systems can use the RF upstream in 
a two-way plant or could use the 
phone system via ANI (automatic 
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SIGNAL SECURITY 
By Anthony J. Wasilewski 

Public key cryptography 
in broadband nets: Part 2 
Part 1 of this article ran in the 
December issue of "Communica-
tions Technology" on page 70. This 
is the final installment. 

The broadband networks operat-
ed and deployed in the wake of the 
Tele-communications Act of 1996 
need to offer both more expanded 
and more advanced services to their 
subscribers to compete with alter-
natives. Significant new revenue 
streams are possible with electronic 
commerce applications. However, 
consumer and merchant acceptance 
of these applications in broadband 
networks will be limited without 
suitable technologies to secure 
them. 

Content providers, network 
operators and consumers alike are 
concerned with protecting mes-
sages, product orders, program-
ming, software, databases and in-
tellectual property from vandalism, 
theft or unauthorized access. Tradi-
tional conditional access and secure 
messaging systems make use of 
signal security measures, such as 
encryption, to prevent a signal or 
message from being received except 
by authorized users. Many aspects 
of the conventional approaches to 
conditional access are inadequate 
for the requirements of emerging 
digital networks. Due to the nature 
of the applications and services, an 
extremely robust public key cryptog-
raphy system is necessary. Further, 
such a public key system also can 
provide the foundation for electron-
ic commerce in broadband networks 
by enabling users and service 
providers to exchange secret, pro-
tected messages without first hav-
ing to exchange a secret, such as an 
encryption key. 

Anthony J. Wasilewski is principal 
engineer, digital video systems with 
Scientific-Atlanta. 

tandards will be as impor-
tant to electronic commerce 
applications as they are to 
the underlying communi-

cations networks over which they 
run. There are several fronts on 
which potential security standards 
are being pursued. 

IETF 
The Internet Engineering Task 

Force is the standards setting body 
for the Internet at large. There is 
currently much activity ongoing 
within the IETF to create Internet 
security standards. The debate is 
wide-ranging and includes which 
part of the network stack to provide 
the security services. 

Figure 1 shows the approach that 
puts security at the network layer: The 
authentication header (AH) and the 
encapsulating security payload (ESP) 

are used to add security services at 
the IP layer. 

Figure 2 shows the positioning of 
the secure sockets layer (SSL) proto-
col. It resides between the applica-
tions and the transport. SSL uses a 
combination of public key and sym-
metric algorithms to provide confiden-
tiality, data integrity and authentica-
tion of the server and (optionally) the 
client. 

Security also can be imposed at the 
application layer as shown in Figure 3 
on page 54. In this approach security 
algorithms and protocols are added to 
specific application protocols such as 
those shown in the diagram. Secure 
hypertext transfer protocol (S-HTTP) 
is used in WWW-based applications 
while secure multipurpose Internet 
mail extensions (S-MIME) is used to 
make e-mail exchanges both more in-
teroperable and secure. —• 

Figure 1: Security at network layer 
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number identification) or ARU (auto-
matic response unit) technology A 
phone return modem also can be used 
to collect after-the-fact authorization 
records on a store-and-forward basis 
from self-authorizing decoders. In the 
past, RF upstream modems also have 
been used to collect store-and-forward 
self-authorizations. These systems, 
however, were designed when the reli-
ability of the upstream plant was ques-
tionable and headend real-time trans-
action processing capacity was expen-
sive. Neither assumption still holds. 

With data modem and telephony 
services being envisioned for the same 
HFC plants, the reliability of the up-
stream is no longer in doubt. The fea-
sibility of real-time transaction pro-
cessing in the headend has been 
demonstrated for over a decade. Dur-
ing that decade the cost of headend 
real-time transaction processing power 
has continuously fallen as processors 
got both more powerful and less ex-
pensive. 

With two-way ordering the de-
coder places IPPV orders on its own. 
The hybrid decoder has to be able to 
send upstream messages to purchase 
either analog or digital authorizations. 
This has to be done with a single up-
stream RF modulator. Acknowledg-
ment of two-way purchases must be 
carried in-band with the authorization 
to provide a truly reliable secure 
transaction closure. 

ANI/ARU ordering can be done 
either by the consumer or the decoder. 
In either case, the procedure should be 
the same for analog and digital IPPV 
services. You wouldn't want to require 
customers with hybrid decoders to use 
a different call-in ritual depending on 
what channel the IPPV movie they 
were buying was on. It also would be 
undesirable to require separate incom-

ing phone lines and numbers to take 
orders from analog and digital cus-
tomers when they are buying the 
same PPV event. Lastly all IPPV 
transactions should be collected in a 
log for forwarding to the subscriber 
management system for billing. 

Downloaded application support 
The control system must provide 

support for downloaded applications in 
analog interactive and hybrid sub-
scriber terminals. For digital/hybrid 
STs, downloaded application support 
includes the following: 

• Allowing applications to access 
source transport streams based on 
compile-time designations, without 
having to have run-time knowledge of 
resource assignments. A barkering ap-
plication must be able to select a 
movie by a permanent designation 
that is not affected by site-specific en-
coder allocations. 

• Providing a messaging system. 
• Upstream datagrams (from set-

top decoder client applications to the 
server) must be routed by the control 
system onto a public network. Desti-
nations can include other components 
or any interactive server connected to 
the network. 

• Downstream datagrams can be 
imbedded in the source transport 
stream by the server. Datagrams can 
be broadcast and/or individually ad-
dressed. 

• Downstream datagrams can be 
accepted over the network, and then 
translated for insertion in the down-
stream transport stream where the 
decoder will receive it. 

• Random data access where ap-
plications such as electronic program 
guides may need random access to 
large amounts of data. Rather than 
storing all of this data in every set-top 
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decoder, the control system should 
allow the decoder to access the data 
only as required. 

• For two-way systems, decoders 
should be able to send a read for spe-
cific data. The control system should 
respond to this data on its own with-
out invoking an external server. 

• For one-way systems, this data 
can he repeated automatically. Obvi-
ously this is less efficient in a one-way 
system and therefore should be used 
only for critical data that there is a 
high probability of it being used short-
ly. EPG program descriptions are one 
of the few examples that might fit. 

• Lastly the control system 
should allow certain operations to be 
performed without having to down-
load an application. The most obvious 
of these is the ability to download an 
application itself. Other examples 
could include messaging, IPPV pur-
chase prompting and prompting for 
opinion survey responses. 

Downloadability to 
analog interactive decoders 

Interactivity does not automati-
cally require digital services or hybrid 
decoders. However, some analog inter-
active decoders are limited to a single 
downloaded application, and their on-
screen displays are cell-based rather 
than fully bitmappable. They receive 
data out-of-band at UART data rates, 
rather than in-band at Mbit rates. But 
given these limitations they can still 
provide cost-effective support of the 
most desired interactive applications 
including the following: Electronic 
program guides, messaging, bulletin 
board pages, sports scores and other 
text information services. 

Plant/ST monitoring 
The conditional access control 

system needs to be in continual con-
tact with subscriber terminals to re-
fresh authorizations and distribute 
new encryption keys. Since it already 
has the ability to efficiently poll STs 
in a two-way plant, it can use them as 
a distributed set of plant measure-
ment devices. 

STs can measure many charac-
teristics of the received signal such as 
required equalization taps, signal 
level and bit error rate. All subscriber 
terminals can be monitored on a 
"keep-alive" basis to determine when 
they are out of contact with the con-
trol system. CT 
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BACK TO BASICS 
By Keith Switzer 

Reducing resistivity in an 
electrical grounding system 

he goal of any ground-
ing system is to provide 
a low-impedance path 
for fault currents until 

they reach the earth. But the ef-
fectiveness of any grounding sys-
tem depends in large part on 
whether the soil that surrounds it 
can absorb and dissipate large 
electrical currents. 

since resistivity levels can vary 
widely, even in apparently similar 
soils. (See table on page 74.) In 
general, black dirt, or soils with 
high organic content, are usually 
very good conductors because they 
tend to retain higher moisture lev-
els and have a higher salt level, 
leading to low resistivity. Sandy 
soils, which drain faster, tend to 

"Whatever the soil conditions the 
sandy soil of Long Island, or on a 
Georgia mountaintop — ground 
enhancement material has been 

proven effective. " 

The conductivity of the earth 
varies with different types of soil, 
and can be dramatically influ-
enced by moisture content and 
temperature levels. Moisture con-
tent is important because it helps 
the soil that surrounds ground 
conductors disperse the electrical 
current. When moisture content 
falls below 10%, resistivity can in-
crease significantly. 

Temperatures below freezing 
also increase soil resistivity. As 
soon as moisture turns to ice, resis-
tivity increases sharply. (See Figure 
1.) In areas subject to freezing win-
ters, driving the ground rod below 
the frost line is required in order to 
maintain low resistivity. 

When considering the ground-
ing conditions at any site, it is es-
sential to test soil resistivity. Test 
results must be examined carefully, 

Keith Switzer is an application engi-
neer at The Electrical Products 
Group, Erico Inc. 

have a much lower moisture con-
tent and lower salt level, and there-
fore, tend to have higher levels of 
resistivity. Solid rock and volcanic 
ash, like the soils in Hawaii, have 
virtually no moisture or salt. These 
soils, therefore, have very high lev-
els of resistivity and effective 
grounding is difficult to achieve. 

Reducing soil resistivity 
If soil tests show a high level 

of resistivity, grounding system de-
signers can choose from several 
options. Depending on the kind of 
soil, increasing moisture content 
may lower resistivity. In topsoil, 
soil resistivity may be reduced 
80,000 ohm/cm by increasing mois-
ture from 5% to 10%. (See Figure 2 
on page 72.) An additional — al-
though much smaller — reduction 
in resistivity can be obtained by 
increasing moisture from 10% to 
20%. Further moisture additions 
only provide a small increase in 
resistivity. 

Figure 1: Soil resistiviiy vs. temper-
ature (sandy loam, 15% moisture) 
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In some places, ensuring low 
resistivity is as simple as driving a 
ground rod into a subsurface soil 
layer that has a relatively perma-
nent and conductive moisture con-
tent. In the absence of such favor-
able conditions, though, there are 
other options for improving soil 
conductivity. These include filling 
the ground rod hole with bentonite, 
treating the soil with a salt (such 
as copper or magnesium sulfate, or 
rock salt), or using a ground en-
hancement material. 

Bentonite is a clay substance 
that has been used in grounding sys-
tems in areas with high resistivity 
in the soil. However, conduction in 
bentonite only takes place via the 
movement of ions. Ionic conductivity 
can only occur in a solution, which 
means that bentonite must be wet in 
order to provide the required low re-
sistivity levels. When bentonite loses 
moisture, its resistivity increases 
and its volume decreases, breaking 
contact with the surrounding soil. —› 
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Another way to improve soil 
conditions and lower earth resistiv-
ity is to treat the soil with a salt, 
such as copper or magnesium sul-
fate, or rock salt. Combined with 
moisture, the salts leach into the 
soil and reduce earth resistivity. 
However, this same process can 
also cause problems. First, as the 
salts are depleted, the soil reverts 
to its untreated condition, and the 
system needs to be recharged peri-
odically. Second, the leachate may 
contaminate ground water. Local 
environmental regulations, then, 
may rule out this alternative. 

The third alternative is a low-
resistance, noncorrosive, powdered 
ground enhancement material that 
offers a test-proven resistivity of 12 
ohm/cm or lower in its set condi-
tion, compared with 250 ohm/cm 
for bentonite. It improves ground-
ing effectiveness regardless of soil 
conditions, and is the ideal materi-
al to use in areas of high resistivi-
ty, such as rocky ground, mountain-
tops and sandy soil. 

Ground enhancement material 
provides excellent conductivity, per-
manently, in even the most difficult 
conditions. For instance, the Home 
Box Office Communications Center 
in Hauppauge, NY, is located on a 
glacial moraine that was created 
after the ice age. This means that 
the soil on the HBO site consists 
mainly of sandy, low-conductive, 
quartz-type material — far less 
than ideal for a low resistance 
grounding system. 

In addition, over the 13 years 
that the HBO Communications 
Center has been operating from 
this site, it has expanded and 
added a significant amount of new 
equipment, particularly sensitive, 
digital equipment. And, because it 
provides a satellite uplink for HBO 
cable affiliates, it is imperative 
that the Communications Center's 
equipment operate consistently and 
reliably. 

Concerned that age, high-resis-
tivity soils, and new digital elec-
tronic loads could compromise the 
performance of the facility's 13-
year old grounding system, HBO 
contacted William Simmen of 
William Simmen Electrical Con-
tracting Inc., St. James, NY, to con-
duct a system survey. First, Sim-
men evaluated the existing ground-

Figure 2: Soil resistivity vs. moisture 
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ing system, which consisted of six 
16-ft. copper-clad steel rod elec-
trodes that had a bare 500 MCM 
cable exothermically welded to 
each electrode. The existing 
grounding electrode conductors 
were terminated in the building, 
deep in the main electrical service 
— making them inaccessible for 
testing. Also, since reaching the 
terminations was so difficult, up-
grading for new requirements was 
almost impossible without inter-
rupting service to various functions 
within the facility. Simmen con-
cluded that any enhancement to 
the system should include a 
grounding point that was more 
readily accessible for inspection 
and maintenance. 

Soil resistance tests, the final 
step in the grounding system sur-
vey, yielded a measurement of 82 
ohms — completely unacceptable to 
properly run the sensitive electrical 
equipment at the communications 
center. Simmen determined that a 
10 ohm resistance was required. 

With the problems of the exist-
ing grounding system in mind, 
Simmen and his crew began evalu-
ating a number of electrode assem-
blies consisting of large copper 
tubes with enhancement fillers and 
special back-fill compounds. These 
systems require well-drilling equip-
ment, slurry mixers and a crew of 
five to install. They felt that these 
alternatives were too expensive 
and too messy. So, Simmen contact-
ed a company that focuses on soil 

resistivity problems, which provid-
ed him with user-friendly software 
that assisted with the designing of 
the new system. The software also 
generated a comprehensive materi-
al list for the project, which includ-
ed ground enhancement material to 
be used as the backfill. 

Ground enhancement material 
can be installed wet or dry. It ab-
sorbs moisture from the surround-
ing soil and then hardens, retain-
ing moisture within its structure. 
When it is used dry no mixing is 
required and it will reach its maxi-
mum efficiency in a matter of days. 
To accelerate curing time, it can be 
premixed with water to a slurry 
form and then poured around the 
ground rods. 

Ground enhancement mater-
ial has many advantages over 
bentonite and rock salt. Unlike 
rock salt, it does not require periodic 
charging treatments or replacement. 
And, because it is a chemically sta-
ble substance that is extremely low 
in sulfate and chloride, it actually 
protects ground conductors from 
corrosion rather than attacking 
them the way salt treatments can. 

Ground enhancement material 
sets up hard like cement, and fills 
any voids that may exist between 
the cable and the earth — it actual-
ly becomes the earth around a con-
ductor. Once set, it maintains its 
high conductivity, whether in wet 
or dry conditions. Unlike ben-
tonite, it does not depend on the 
continuous presence of water, so it 
performs even during prolonged 
dry spells that render other 
grounding treatments ineffective. 

In situations where ground 
rods can't be driven, or where 
limited land area makes ade-
quate grounding difficult with 
conventional methods, ground en-
hancement material may be the 
best solution. Although it costs 
more initially than standard fill 
materials such as bentonite, only a 
small amount of it is required to 
surround the conductor, so the size 
of the grounding array can be re-
duced dramatically. 

With all these benefits, it's no 
wonder William Simmen decided to 
use ground enhancement material 
at the HBO Communications Cen-
ter. The crew began by installing 
eight 3/4-inch electrodes in eight 6-
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Most TDR waveform memory 
functions store only the section of 
cable that is on-screen at the 
moment; a snapshot of the current 
display. Model 1205C with SUPER-
STORE is different. Cable waveforms 
are stored at fulll horizontal and vertical 
resolution (over 65 times more 
information than competitive TDRs). 

The final word in TDR 
waveform storage. 

earematearet, 

What this boils down to is storing the section 
of cable that is shown on screen, plus the 
cable that may be off screen, just in case 
you want to look at it later. 

Once the cable is stored, you can still 

manipulate the waveform, just like it was 

live. Zoom in, zoom out, increase or 

decrease the vertical gain, scan the 

cable to see a different fault, move the 

independent cursors along the 

waveform, or change the VOP 

setting. 

All waveform information and 

instrument settings are stored 

within the instrument for 

documentation or later recall and 

analysis. Or, you can download the 

stored information to a PC using the 

exclusive WAVE-VIEW software provided 

standard with the Mode 1205C. 

Either way, SUPER-STORE waveform storage provides the operator with a powerful and versatile 
troubleshooting function. 

Try that with any other TDR! 

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

800-688-TeRs 402466-0933 Fax: 402-466-0967 

Call for a demonstration today! 

Riser Bond 
  INSTRUMENTS 

Reader Service Number 103 



inch diameter x 7-foot deep holes 
that were dug with post-hole dig-
gers and spoon shovels. These elec-
trodes were connected by a bare 
500 MCM conductor installed in a 
4-inch wide x 18-inch deep trench. 
The conductors were connected to 
the ground rods with a Cadweld 
connection and terminated on a 
copper bus assembly within the 
building. The Cadweld process is 
a controlled exothermic reaction 
involving the reduction of copper 
oxide by aluminum to produce 
molten, superheated copper, 
which is formed in a graphite 
mold. The resulting weld is per-
manent and corrosion resistant, 
and provides current-carrying ca-
pacity equivalent to the ground-
ing conductors. 

The entire installation was 
then backfilled with ground en-
hancement material, including the 
electrode holes and conductor 
trench. "The thing I would stress is 
the low labor requirement and the 
lack of heavy equipment," Simmen 
says. "From the point that the first 
shovel hit the ground to the time 
the last tool was put away, the in-
stallation only took two men two-
and-a-half days." 

Simmen's original goal for the 
grounding system was to achieve a 
resistivity of under 10 ohms. In 
this case, post-installation test 
readings of the soil resistivity lev-
els averaged 0.8 ohms. "It was ex-
cellent," Simmen adds. 

Reducing high resistivity 
By reducing resistivity levels 

at the HBO Communications 
Center, ground enhancement ma-
terial made an electrical ground-

ing system possible in one of the 
toughest grounding conditions — 
sandy soil. Solid rock was the 
challenge at the Oglethorpe 
Power Corp., near Rome, GA. 
There, the task was grounding an 
electric utility building at 
Oglethorpe's Rocky Mountain 
pumped-storage hydroelectric 
plant. The plant was to be con-
structed on solid rock, where con-
ductivity needed for grounding is 
virtually nonexistent. So the de-
signers of the grounding system 
had to look into all the options 
available to lower resistivity. 

Terry Unger, then construction 
superintendent for National Steel 
Erectors Inc., the firm that de-
signed the Rocky Mountain plant 
grounding system for Oglethorpe 
Power, considered all the alterna-
tives. The original specifications 
called for copper ground plates to 
be placed in holes dug out of the 
rock and surrounded with coke 
powder as the conductive material. 
Unger recalls, "Our estimates 
showed that the cost of drilling out 
enough rock to bury 18 x 24-inch 
plates and then hauling in coke 
and fill dirt was just prohibitive. So 
we agreed to go with rods, which 
needed just 3-inch diameter holes 
drilled straight down." 

Because ground water can 
wash coke powder away, and 
grounding should be permanent, 
Unger decided to use a ground en-
hancement material. He started the 
process by using a trencher with 
bullet teeth to cut narrow slots in 
the rock for laying the conductor 
cable, and drilled holes for 30 
ground rods. 

After placing the cables and 

rods, Unger filled the slots and 
holes with ground enhancement 
material, working it under and 
around the cables. The amount of 
the material used for the cables 
varied with their length. As an 
example of the amounts needed 
for such work, however, each 
ground rod took two 25-pound 
bags of ground enhancement 
material. 

Post-installation test readings 
of the soil resistivity levels were 
"some of the best I've ever gotten 
— less than 1 ohm," according to 
Unger. 

Ideal grounding conditions 
Only rarely do grounding sys-

tem designers and contractors get 
to work on a site with good 
grounding conditions. Even under 
ideal circumstances, soil struc-
ture can vary and make it diffi-
cult to achieve uniform, low lev-
els of resistivity across a wide 
area. Ground enhancement mate-
rial, however, can offer a lot more 
predictable results: 

• A reduction in resistance to 
earth that remains for the life of 
the system 

• Wet or dry installation 
• Test-proven resistivity of 

12 ohm/cm or less 
• Permanent reduction in 

resistivity, even during dry spells 
• Maintenance-free grounding 

Whatever the soil conditions — 
the sandy soil of Long Island, or on 
a Georgia mountaintop — ground 
enhancement material has been 
proven effective at overcoming high 
soil resistivity and improving 
grounding system performance. CT 

Resistivities of different soils 

Soil 

Fills: Ashes, cinders, brine wastes 
Clay, shale, gumbo, loam 
Same as line above, with varying proportions of sand and gravel 

Gravel, sand, stones, with little clay or loam 

Source: U.S. Bureau of Standards Technical Report 108 

Resistivity ohm/cm 
Average Minimum Maximum 

2,370 
4,060 

15,800 

94,000 

590 

340 
1,020 

7,000 

16,300 
135,000 

59,000 458,0C° 
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The choice for fiber optic testing 

"Portability, performance, 
and low priced... 

that's a tough combination." 

• -k 

VETEK FLASH MI 

Smallest, Lightest, Easiest to Use 
With the Wavetek FLASH mini OTDR, installing, maintaining, and 
troubleshooting fiber optic cable has never been easier — or more accurate. 

The handheld FLASH weighs in at less than 4 lbs. Simple four-button 
operation controls connection quality, sets automatic configuration and 
provides instant results. Three operating modes perform Flash 
Maintenance to find fiber breaks; Flash Construction to optimize 
connectors; and Flash Validation to commission the link — all with th 
touch of a button. 

Boost Productivtty and Profits 
Even when you're working with the most sophisticated networks, the 
easy-to-use FLASH delivers super-quick, highly accurate results with as 
simple user interface. The occasional user is guided through tests including 
Slope Attentuation, Reflectance and Optical Retum Loss (()RL). 

The Flash provides advanced functionality with auto ghost detection and 
suppression, consecutive macros and real-time mode. Results can be 
stored to fast access PCMCIA cards and processed with Wintrace 
Windows" software for proof-of-performance reports and analysis. 

Performance and Value 
The FLASH delivers all the performance, speed, and ease-of-use you 
expect from a world leader in OTDR equipment. And, it's yours at a 
fraction of the price you'd expect. To learn more about the FLASH, 
and our special CATV Flash Packs, call 

1-800-622-5515 
t avww.wavetek.com 

FLASH 
versatility 
The handheld FLASH is as 
much at home testing short 
runs of singlemode fiber as it 
is testing long haul telephony 
and CATV links. 

' " 
erg,  

Engineered for 
OTDR functionality: 

•World's smallest unit at 
less than 4 lbs 

• Durable, impact-resistant 
casing with optional rubber 
protection 

• Injection level indicator to 
control front panel connec-
tor quality 

• PC analysis software for 
reports and archiving 

• Field upgradeable software 
using standard PCMCIA 
memory cards 

• Macros for single button 
1310nm & 1550nm mea-
surements 

• ORL and Reflectance 
measurements 

And, Flash Packs provide 
complete OTDR test solu-
tions with all the accessories 
you need to do the job. 

You'll wonder how we 
squeezed so much into this 
lightweight package. To 
learn more about the single-
mode cable testing applica-
tions of the FLASH, call. 

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

W AVŒTŒK 



BACK TO BASICS 
By Kathryn Lynch 

Basic telephony 
overview Part 3 
This is the third in a three-part se-
ries on basic telephony. The first two 
installments (Part 1 in November 
and Part 2 in December) discussed 
the individual phone circuit and the 
switching required to place a call be-
tween two users. This third install-
ment will address the concepts of 
digital multiplexing, the synchro-
nous optical network (SONET) and 
asynchronous transfer mode (ATM) 
technologies utilized for more effi-
cient transmission and switching be-
tween multiple users. 

igital transmission, while 
relatively new to cable op-
erators, is virtually stan-
dard procedure in tele-

phony networks. Because digital 
transmission can carry signals over 
much longer distances with much 
less signal degradation, digital trans-
mission has replaced analog signal 
transport in most of today's tele-
phone networks. This is true both in 
the multiplexing of individual voi 
circuits in telephony's asynchr 
transport environment, and • e 
packaging and transport uch 
larger amounts of info •n via 
more robust digital platfo uch 
as the SONET networks in •use 
today. Also of note is ATM, a r 
tively new technology that "packe 
tizes" digital traffic — whether voice, 
video or data — for transport via t 
SONET platform. 

Multiplexing 
Telephony networks rely on 

twisted-pair wiring, which has the 
capacity for a much larger band-
width than a single voice circuit. 
Therefore, multiplexing is used to 
combine signals for transport over 
single pair of wires. Today's analog 

Kathryn Lynch is transmission 
product line manager for Antec 
Corp., in Norcross, GA. 
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transmission uses frequency divi-
sion multiplexing to allow multiple 
phone conversations to be placed on 
individual frequencies within the 
same channel bandwidth, as op-
posed to using the entire bandwidth 
for a single channel. In digital tele-
phone networks, time division mul-
tiplexing is the most common form 
of multiplexing used. 

In time division multiplexing, 
individual voice circuits are as-
signed a place in time in a single 
stream, which is then transmitte 
over a single wire pair. These mul 
plexers are referred to as channel 

quencies between transmitting and 
receiving equipment is done through 
a technique called bit stuffing in an 
asynchronous environment. In a 
synchronous system, pointers are 
used sate. 

commonly utili 
ronment to transpo 

cuits to higher rates — 
megabits per second ( 
synchronous equip m 
in applications tra 
capacities (great 
a single fiber o 
to its increas 

uipment is 
n an access 
voice cir-
to 45 
) — while 
favored 
g larger 
Mb/s) via 

e pair due 
ty. 

"Although most new access and 
interoffice network builds utilize SONET 

technology today, there is still an 
embedded base of asynchronous 

equipment in many areas." 
banks or digital loop carriers. 
tributary side of a multiple 
refers to the lower rate 

aggre 

ere 
multiple signal lti-
plexed: The referred 
to as big efers to the 

interface after 
g takes place. The 

demultip exer performs the reverse 
operation as it breaks the line side 
back down into tributaries. 

A multiplexer or switch may be 
ither asynchronous (channel bank, 
igital loop carrier) or synchronous 
• uch as higher capacity SONET 
ultiplexers). Synchronization 
fers to the way the bit streams of 
formation are timed between the 
nsmit and receive ends. The 
nsmitted bits must be synchro-
zed with the receiving network el-
ent or bit errors will occur. Com-

ensation for different clock fre-



Pete Boehm Ships More Than Products 
With Every Package 

Pete Boehm-

Manager 

Kansas City Dist. Center 

You have to get hold of product fast to keep up with changes in the cable industry — so get Pete Boehm 

on your team. He'll make your job easier... with rapid response and accurate shipments from one of 
Sprint/North Supply's 11 distribution centers. And that's just the beginning of our 
customer satisfaction commitment. 

At Sprint/North Supply, everyone's tuned in to customer service, from our sales and service reps to the 
teams at our distribution centers. Using ourfast, efficient order entry, tracking and shipping system, 
Pete and his team will process and ship your cable television, telecommunications and data products 
— the same day your order is received. That fast turnaround is the foundation for our customer 

service commitment... and your key to keeping your system up and running. 

Sprint/North Supply's 11 distribution centers cover 1,067,1W sq. ft. of space with 30,000 
products from 1,200 leading manufacturers. Located in every region of the United States, 
our distribution centers are computer-linked to deliver what you need ... when you need it. With one toll-
free call, you can get both products and service. At Sprint/North Supply, your full-line national distributor, 
we deliver customer service every time we distribute broadband and telecommunications solutions. 

FREE C,ATV/BROADBAND CATALOG. Call and order your FREE 296-page rAtAlog, featuring thousands 
of products. NO OBLIGATION. 

On Line, On Call, On Time 

1-800-639-CATV 

8054D 
Reader Service Number 77 

  Sprint 
North Supply 



New Products 

2-Way Interactive Amplifier 
Passive return 5-40MHz 

Forward 54-1000MHz. World's smallest 
state of the art SMD & miniaturization. 

High performance specs. 

4 

Return Spectrum 

Mini Amplifier 
SMD/MMIC design. Low noise figure. 

High return loss. 5-40MHz. 

2-Way Interactive 
Spectrum Expander 
Converts existing products/systems 

to 2-way communication through 

diplexing. 5-40/54-1000MHz. 

Power Inserter & Power Adaptor 
Supplied with all "Pl" amplifier products. 

Facilitates all cable connections via coax "F" cables. 

48 Way Active 
Return Band 

Multi-Port Isolator 

Achieve 60dB isolation between all outputs 
5 to 40MHz - Gain 0 or 10dB 

In a 19" Rack. 

Nri ageffsignimwilliggiggiSOliliCS inc. 
Reader Service Number 48 

1 800 645-7600 1 561 998-9594 Fax 1 561 998-3712 
E-Mail viewson@ix.netcom.com 

6454 E. Rogers Circle Boca Raton, Florida 33487 USA 



Figure 1: Asynchronous/synchronous environments 

Asynchronous environment 

Add/drop circuits 

Single terminal 
Synchronous environment 

• 
• ?AUX 
• 

Back-to-back terminals 

Add/drop circuits 

Table 1: Asynchronous digital signals (North American hierarchy) 

Digital 
signal 

DSO' 
DS] • 
DS1C 
DS2 
DS3' 
DS4 

Most commonly used today 

Table 2: SONET transmission 

Electrical 
signal 

STS-1 
STS-3 
us-12 
STS-24 
STS-48 
STS-192 

Number of 
voice circuits 

1 

24 
48 
96 

672 
4,032 

Optical 
signal 

0C-1 
0C-3 
0C-12 
0C-24 
0C-48 
0C-192 

average frequency of all clocks being 
the same or nearly the same. Bit 
stuffing is not required to compensate 
for timing, so individual signals are 
easy to access in multiplexed bit 
streams and higher bit rate aggre-
gates can be achieved. Back-to-back 
equipment is eliminated in add/drop 
architectures, thereby saving on costs. 

Traditionally, asynchronous 
fiber-optic systems operating at ca-
pacities greater than 45 Mb/s (a 
DS3) have been proprietary in na-
ture. Equipment, operations and 

Bit 
rate 

64 kb/s 
1.544 Mb/s 
3.152 Mb/s 
6.312 Mb/s 

44.74 Mb/s 
274.18 Mb/s 

Bit 
rate 

51.84 Mb/s 
155.52 Mb/s 
622.08 Mb/s 

1,244.16 Mb/s 
2,488.32 Mb/s 
9,953.28 Mb/s 

maintenance, line rates, and multi-
plexing techniques in the asynchro-
nous environment are all specific to 
each vendor's product line. Synchro-
nous standards were developed to 
alleviate this problem and allow for 
multivendor interworking. 

SONET standards 
The SONET standards were ini-

tially developed by the regional Bell 
operating companies (RBOCs) and 
interexchange carriers (Dœs) as a 
way to allow multiple vendors' equip-

ment to work together. The RBOCs 
viewed this standardization as a way 
to drive toward a commodity market 
among vendors, thereby driving 
equipment prices down. The Dœs 
wanted to interface via fiber to mul-
tiple RBOCs that may have different 
vendors' equipment at the other end 
of the fiber span. The intent of the 
standards was to allow one vendor's 
multiplexer to operate with another's 
multiplexer over fiber. 

SONET also defines sophisticat-
ed operations, administration, main-
tenance and provisioning (0AM&P) 
capabilities like performance moni-
toring and single-ended mainte-
nance. Performance monitoring al-
lows a technician to detect a signal 
degradation before it affects service. 
Single-ended operations allow a 
technician physically located at an 
office housing one network element 
to provision and maintain other net-
work elements at remote sites as 
long as they are connected via the 
fiber optic line. Single-ended opera-
tions are available through a part of 
the SONET overhead known as the 
data communications channel, as 
shown in Figure 2. The standards 
are still in progress on the definition 
of all the SONET overhead; however, 
basic transmission can be achieved 
between different vendors today. 

STS-1 (synchronous transport 
signal level 1) is the first logical 
building block for SONET. It is simi-
lar to the DS3 (44.7 Mb/s) signal; 
however, SONET adds overhead 
used for OAM&P that brings the bit 
rate up to 51 Mb/s. "OC" represents 
optical carrier, which designates an 
STS signal in optical format. 

Although most new access and 
interoffice network builds utilize 
SONET technology today, there is 
still an embedded base of asynchro-
nous equipment in many areas. For 
this reason, SONET is designed to 
accept DS3 and DS1 interfaces as 
well. Multimedia traffic may take 
the form of ATM cells, which are car-
ried within the SONET architecture. 

Asynchronous transfer mode 
ATM is a fast packet-based 

standard supporting the transport 
and switching of multimedia ser-
vices. Traffic is packaged into 53-
byte fixed-length packets called 
cells. ATM equipment is designed to 
handle "bursty" traffic, such as data 
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The humble precursors to modern technologies like SONET and 
ATM included this telephonic "news teller" from Budapest Telefon-
Hirmondo in 1901. 

files and video, along with delay 
sensitive traffic such as voice, allow-
ing planners to design the most eco-
nomical network. ATM equipment 
has buffering capabilities, allowing 
capacities higher than the transport 
bit rate to pass. Therefore, in the 
event bursty traffic is sent, the net-
work does not have lines dedicated 
to the maximum traffic rate, which 
may be unused much of the time. 

SONET and ATM networks are 
already in place and will continue to 
be the technologies of choice as tele-
phony networks continue to grow. 

Figure 2: Single-ended operations 

A 

-411 

Technician at Site A 
can see alarm at Site E 

As an increasing number of busi-
ness and home users require a vari-
ety of voice, data and video services, 
SONET provides the bandwidth and 
the open architecture necessary for 
economical transport of current and 
future services. As users increase 
their demand for services such as 
Internet access, interactive distance 
learning, work-at-home capabilities, 
videoconferencing and video-on-de-
mand, SONET and ATM are likely 
to become even more prevalent, not 
only for the tekos but for cable sys-
tems as well. CT 

Creak alarm 

• • 

Cable AML 

State-of-the-Art 

Broadband 

Microwaves 

for 

Multichannel 

Distribution 

Call today for a free quote: 

Tel (702) 363-5660 
Fax (702) 363-2960 

Cable AML. The leader in 
broadband microwave. 

Reader Service Number 226 
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PRODUCT 

Test set 
Progressive Electronics Inc. intro-

duced the Model 401K CATV cable 
tone test set. Specifically designed for 
the CATV, MATV and SMATV indus-
tries, the unit provides a quick and af-
fordable means ef identifying coaxial 
drop cables at their distribution 
points. Proprietary circuit design al-
lows the transmitter unit to send tone 
through any passive device including 
splitters, traps, taps and directional 
couplers. 

The transmitter can be set to pro-
duce one of four distinct tones, allow-
ing technicians to use up to four trans-
mitters for tracing multiple cable 
runs. Additionally, the high output 
transmitter will support tone signal on 
a cable with up to 60 dB loss. Both the 
transmitter and receiver units are 
equipped with female F-connectors 
and the addition of adapter leads 
allow the unit to be used on larger dis-
tribution cables as well as single con-
ductors or wire pairs. 

NEWS 
As a continuity tester, the device 

provides both audible tone and LED 
display to indicate resistance levels. 
The unit also identifies the presence of 
low level AC or DC voltage on the 
cable under test. 
Reader service #311 

Switch control 
CableCom specialists Inc. 

launched its PSC1900 rack-mountable 
headend switching controller. This 

fully programmable digital controller 
automatically activates virtually any 
pay-per-view promo or video event, 
RF/IF modulator, satellite receiver, 
VTR and any other externally 
switched device in the headend. 

The unit switches up to 255 dif-
ferent channels separately and/or si-
multaneously through one real-time 
clock. It also is designed to control 
character-generated graphics, pay-per-
view promotional overlays and crawl 
messages. 
Reader service #312 

Signal test set 
The new CR-1151 QPR 

monitor/test set from Hukk Engineering 
enables users to monitor and test QPR-
modulated signals such as those used 
for the Scientific-Atlanta implementa-
tion of D1VIX digital audio and the Sega 
Channel. Measurements include error 
count, bit error rate, errored seconds, se-
verely errored seconds and level. Testing 
can be performed anywhere from the 
headend to the subscriber's residence. 

The unit is portable, battery oper-
ated, rugged and weatherized. The in-
strument eliminates the need for a TV 
monitor, Sega game adapter, Sega con-
sole, DMX set-top, 115 VAC source 
and lengthy cable currently required 
for testing these digital services out-
side the subscriber's residence. 
Reader service #308 

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. 

Buildings • 

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.O. Box 610 

Chandler, AZ 85224 
(602) 963-2678 

Fax - (602) 899-1937 

Cabinets • Pads • Manholes • CEVs 
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From source to subscriber, only 

Tektronix helps you maximize signal quality. 

And customer satisfaction. 

The all-new VM100 Video Measurement Set combines automated 
one-button testing, VITS signal ID, remote control capability, and 

Tektronix measurement accuracy in a highly affordable instrument. 

The rugged RFM150 SignalScoutrs' signal level 

meter automatically performs a wide range of advanced 

measurements with unmatched simplicity. 

In today's increasingly competi-

tive cable TV industry, the key to 

keeping your customers happy 

— the key to keeping your 

customers period! — is better 

signal quality and more reliable service. 

Fortunately you can turn to Tektronix for all of your 

testing needs. From installing and maintaining the cable 

plant, to monitoring and verifying the video/audio signal 

itself. Literally everything, from the headend to the home. 

Today, Tektronix remains the industry standard to 

which all others are compared, from RF and digital trans-

mission testing to the very latest in broadband and digital 

compression technologies. Tektronix is the name the tele-

vision industry turns to. To win customers. And keep them. 

For information on Tektronix communications test 

solutions, just call 800-426-220G. (When prompted, press 

"3" and ask for program 441.) Or, find us on the Web at 

http://www.tek.com/mbd/w441 

H1995 Tektronix Inc tkignalScout is a trademark of Tektronix. CTA-MU6097 

TESTING THE CHANGING WORLD OF COMMUNICATIONS 

Tektronix 

Reader Service Number 185 



BOOK SHELF 

he following is a listing 
of some of the video-
tapes currently avail-
able by mail order 

through the Society of Cable 
Telecommunications Engineers. 
The prices listed are for SCTE 
members only. Nonmembers must 
add 20% when ordering. 

EBS and the Cable Industry — 
This features Frank Lucia, Helena 
Mitchell and Kenneth Wright. It pro-
vides an understanding of the current 
and future demands upon the Emer-
gency Broadcast System, and why 
cable TV will become such a critical 
part of EBS. As you will see, EBS has 
numerous state and local applications. 

• The most highly selective bandpass filters. 

• Sharp notch filters for reinsertion with 
minimal loss to adjacent channels. 

• Pay-TV traps shipped overnight. 

• Large selection of terrestrial interference filters 
to improve C-band reception. 

• Custom filters designed to your specifications. 

Ask for our new Cable Television Catalog Vol. 1 #4. 

ANC 
fICROWAVE FILTER COMPANY 

6743 KINNE STREET 
EAST SYRACUSE. NY 13057 

800-448-1666 • 315-437-3953 
FAX 315 463 1467 

Request Fastrap Vol. 1 #2 for 
Pay-TV Traps & 
TVRO Vol.1 #3 for 
Terrestrial Interference filters. 

Reader Service Number 224 

The type of hardware that will be-
come necessary also is discussed. This 
is an important topic, since the time 
to voice our operational and hardware 
recommendations to the EBS is now. 
(60 min.) Order #T-1117, $35. 

Ne How Will the New NEC, NESC 
and OSHA Regulations Impact Your 
System? — Featuring James Kearney 
and Roger Keith, this covers NESC 
requirements such as clearances both 
on the pole and midspan. Recommen-
dations also are provided for meeting 
the new grounding requirements of 
the NEC. If your system has not es-
tablished an employee safety pro-
gram, or if your program is not cur-
rent, you should start by viewing this 
program. (75 min.) Order #T-1118, 
$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 approxi-
mately three weeks after receipt of 
order with full payment. 

Shipping: Videotapes are shipped 
UPS. No P.O. boxes, please. SCTE 
pays surface shipping charges within 
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 Ameri-
ca: SCTE will invoice the recipient for 
additional air or surface shipping 
charges (please specify). "Rush" or-
ders: a $15 surcharge will be collected 
on all such orders. The surcharge and 
air shipping cost can be charged to a 
Visa or MasterCard. 

To order: All orders must be 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 member-
ship application with dues pay-
ment must accompany your order. 
Orders without full and proper 
payment will be returned. Send or-
ders to: SCTE, 140 Philips Rd., 
Exton, PA 19341-1318 or fax with 
credit card information to (610) 
363-5898. 
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Mardi 
4-5: SCTE regional training seminar, Intro-

duction to Telephony, SCTE national head-

quarters, Exton, PA. Contact SCTE national 

headquarters, (610) 363-6888. 

6-8: SCTE regional training seminar, Intro-

duction to Fiber Optics, SCTE national head-
quarters, Exton, PA. Contact SCTE national 

headquarters, (610) 363-6888. 
7: ADC Telecommunications Ti Technolo-

gy Seminar, Minneapolis. Contact Katie East-

man, (800) 366-3891, ext. 2040. 
8: SCTE North Country Chapter meeting, 

BCT/E and Installer exams to be adminis-

tered, Columbia Heights, MN. Contact Bill 

Davis, (612) 646-8755. 

12-13: Bellcore Wireless Interconnection 

Seminar, Sheraton Plaza at Florida Mall, Or-
lando, FL. Contact (908) 699-5800. 

12-14: SCTE Wheat State Chapter meet-

ing, BCT/E exams to be administered, Wichi-

ta, KS. Contact Joe Cvetnich, (316) 262-4270. 
13: SCTE Southern California Chapter 

seminar, high-speed cable modems, Time 
Warner Cable office, Garden Grove, CA. Con-

tact Tom Colegrove, (805) 252-5280. 

14: SCTE Satellite Tele-Seminar Pro-

gram, NEC, NESC and OSHA Regulations 

(Part I), to be shown on Galaxy 1R, Transpon-
der 14, 2:30-3:30 p.m. ET. Contact SCTE na-
tional headquarters, (610) 363-6888. 
14: SCTE Great Plains Chapter annual 

vendor show with technical workshops, Holi-

day Inn, Omaha, NE. Contact Randy Parker, 
(402) 292-4049. 

14: SCTE Magnolia Chapter seminar, 

BCT/E and Installer exams to be adminis-
tered, Ramada Inn Coliseum, Jackson, MS. 

Contact Robert Marsh, (601) 939-6240. 
14: SCTE Michiana Chapter Installer cer-
tification tutorial, Comfort Inn, New Buffalo, 

MI. Contact Russ Stickney, (219) 259-8015. 
14: SCTE Penn-Ohio Chapter meeting, In-

staller exams to be administered, Virginia. 
Contact Marianne McClain, (412) 531-5710. 

14: SCTE Rocky Mountain Chapter meet-

ing, NCTI, Littleton, CO. Contact Mike Phe-

bus, (303) 795-1699. 

15: SCTE Central Indiana Chapter In-

staller certification tutorial, Holiday Inn-

Pyramids, Indianapolis, IN. Contact Kris 

Meyer, (317) 473-6633. 
16: SCTE Gold Coast Meeting Group 

seminar, BCT/E Category IV Tutorial-Distri-

bution Systems. Contact Dave Schroeder, 

(805) 375-0463. 
19: SCTE North Country Chapter techni-

cal program, in conjunction with the North-
Central Cable Show, BCT/E and Installer 

exams to be administered, Hyatt Hotel, Min-

CALE NDAR 

neapolis. Contact Bill Davis, (612) 646-8755. 

20: SCTE Dakota Territory Chapter semi-

nar, digital transmission schemes, Guest 

House Motor Inn, Watertown, SD. Contact 

Tony Gauer, (605) 426-6140. 

20: SCTE Golden Gate Chapter meeting. 

Contact Mark Harrigan, (510) 927-7060 

Planning Ahead 

April 28-May 1: Cable '96, Los 
Angeles Convention Center, Los 
Angeles. Contact NCTA, (202) 775-
3629. 
June 10-13: SCTE Cable-Tee 
Expo, Nashville, TN. Contact 
SCTE national headquarter 
(610) 363-6888. 
June 26-28: Global DBS Sum-
mit, Denver. Contact Global Expo-
sition Holdings, (713) 342-9826. 
July 10-12: WCA '96, Colorado 
Convention Center, Denver. Co 
tact Wireles Cable Association, 
(202) 

20: SCTE Inland Empire Chapter telepho-

ny, Telect offices, Liberty Lake, WA. Contact 

Roger Paul, (509) 484-4931, ext. 230. 

20: SCTE Oklahoma Chapter seminar, 
fiber-optic applications, BCT/E exams to be 
administered, Moore Norman Vo-Tech Center, 

Norman, OK Contact Oak Bandy, (405) 364-
5763, ext. 249. 
20: SCTE Piedmont Chapter seminal-, FCC 

system proof testing and cable fault location, 
BCT/E exams to be administered, Statesville, 

NC. Contact Mark Eagle, (919) 220-3889. 

21: ADC Telecommunications Ti Technol-
ogy Seminar, Minneapolis. Contact Katie 

Eastman, (800) 366-3891, ext. 2040. 
21: SCTE Dakota Territory Chapter semi-
nar, digital transmission schemes, Cablecom 

Office, Fargo, ND. Contact Tony Gauer, (605) 
426-6140. 

21: SCTE Penn-Ohio Chapter seminar, 

Sheraton Inn North, Pittsburgh. Contact 

Marianne McClain, (412) 531-5710. 

22: SCTE Chaparral Chapter seminar, 

telephone service of cable, TVI, Albuquerque, 

NM. Contact Rick Padilla, (505) 761-6290. 
24: SCTE Old Dominion Chapter BCT/E 

Category V-Data Networks and Architec-

tures tutorial, Continental Regional Training 
Center, Richmond, VA. Contact Margaret 

Fitzgerald, (800) 231-0237. 
25: SCTE Old Dominion Chapter annual 

vendor show, Holiday Inn, Richmond, VA. 

Contact Margaret Fitzgerald, (800) 231-0237. 

28-29: Institute for International Re-

search Intelligent Set-Top Box conference, 

Hyatt Regency, San Francisco. Contact (212) 

661-3500. 

29: SCTE Wheat State Chapter meeting, 

BCT/E exams to be administered. Contact Joe 

Cvetnich, (316) 262-4270. 

April 
1-3: Philips Broadband Networks Mobile 

Training Course, broadband technology, 

Toronto, Ontario, Canada. Contact Cathy 
Manion, (800) 448-5171. 

2: SCTE Southeast Texas Chapter meet-

ing, BCT/E and Installer Certification exams 

to be administered, Houston. Contact Jimmy 

Smith, (409) 646-5227. 

4: SCTE Gateway Chapter meeting, Over-

land Community Center, Overland, MO. Con-

tact Chris Kramer, (341) 579-4627 

4: SCTE Great Plains Chapter meeting, 

BCT/E and Installer exams to be adminis-

tered, Bellevue, NE. Contact Randy Parker, 
(402) 292-4049. 

8: General Instrument Broadband Network 

Overview seminar, term definition and com-

ponent functionality, Hatboro, PA. Contact 
Lisa Nagel, (215) 830-5678. 

8-12: General Instrument Broadband Com-

munications Network Design seminar, opera-

tional theory and network design, Hatboro, 
PA. Contact Lisa Nagel, (215) 830-5678. 
8-12, 15-19: General Instrument Headend 

Maintenance and Performance Testing semi-
nar, Hatboro, PA. Contact Lisa Nagel, (215) 

830-5678. 
9: SCTE Desert Chapter seminar, Telepho-
ny 101, El Rancho, Beaumont, CA. Contact 

Bruce Wedeking, (909) 677-2147. 

9-11: SCTE Wheat State Chapter meeting, 
BCT/E exams to be administered, Wichita, 

KS. Contact Joe Cvetnich, (316) 262-4270. 
10: SCTE Bluegrass Chapter seminar, 
surge protection and grounding, BCT/E 

exams to be administered, Holiday Inn, Eliza-

bethtown, KY. Contact Max Henry, (502) 753-

6521. 

10-12: Philips Broadband Networks Mo-

bile Training Course, broadband technology, 

Truro, Nova Scotia, Canada. Contact Cathy 
Manion, (800) 448-5171. 

11: SCTE Satellite Tele-Seminar Programs, 

NEC, NESC and OSHA Regulations (Part II) 

and Interdiction and Other Signal Security 
nchniques (Part I), to be shown on Galaxy 

1R, Transponder 14, 2:30-3:30 p.m. ET. Con-

tact SUFF. national headquarters, (610) 363-
6888. 

11: SCTE Music City Chapter meeting, 
BCT/E exams to be administered, Nashville, 

TN. Contact Rodney Lanham, (615) 645-8296. 
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REGISTER TODAY for 

FE-1® nucilLirmaNuns 
(;ABLIE-TE(; EXPO® '96 

THE ONLY SHOW 
THAT OFFERS: 
Four Cutting-Edge 
Engineering Conference 
Sessions 
Ten Breakout Technical 
Workshops 

The Industry's Premiere 
Hardware Tradeshow 

„ • Member Preregistration 1 (Deadline May 1, 1996) 
Only $240! 

• All of the Excitement of 
The Grand 01' Town of 
Nashville, Tennessee! 

For further information, please contact 
SCTE at its new home by calling (610) 
363-6888 or via Fax at (610) 363-7133! 



CABLE 

T's historical guru has 
provided the following 
trivia questions on the 
cable industry. Answers to 

the last set of questions appear 
first. (The last "Cable Trivia" ran on 
page 98 of the December issue.) 
Look for answers to this month's 
questions in a future issue (along 
with a new set of 10 questions). The 
person supplying the most correct 
answers (see additional require-
ments below) will be awarded a spe-
cial Cable 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: 
CTmagazine@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 triv-
ia test appears in. The first person 
who sends in the most correct an-
swers will be the winner. Good luck! 

Trivia test #5 answers 
1) $165 
2) Stan Searle 
3) $5 million 
4) Showtime 
5) Frank Thompson 
6) 1984 
7) Doug Dittrick 
8) John Malone 
9) Mini-Hub 
10) Westinghouse 

Western show trivia answers 
At the last Western Show, CT 

ran some trivia questions in the 
CT/IC Daily. The answers were as 
follows: 1) Valtec; 2) Dolly Parton; 3) 
1981; 4) Sid Topol; and 5) The 
Weather Channel. Congratulations 
to David Van Valkenburg of US 
West for turning in the most correct 
answers. 

Trivia #6 
1) In the 1970s and early 1980s, 
Times Fiber Communications of-
fered the first fiber-optic system for 
a CATV system into the home. It 
was called  

A) Vikoa 
B) Cerro 

TRIVIA 
By Rex Porter 

C) Theta Comm 
D) Vitek 

2) The originator of the Cable and 
Broadcast Atlas,  
supplied us with information 
vital to franchise acquisition 
from his Television Digest offices 
in Washington, DC. 

A) Bill Wagner 
B) Bill Daniels 
C) Al Warren 
D) Stan Searle 

3) The first saleswoman to represent 
products of a major CATV company, 
she started with Ameco, joined CCS 
Hatfield and then helped start a 
cable manufacturing venture named 
Systems Wire. Her name is 

A) Carolyn Thompson 
B) Mary White 
C) Gail Sermersheim 
D) Polly Dunn 

4) In 1969, Times Wire introduced a 
radical concept by using polystyrene 
in its aluminum cables. Within a 
year, every other cable manufacturer 
also was making "styrene" cables but 
no matter which company supplied 
it, everyone generally called the 
cable by Times' name  

A) Dynafoam 
B) Cellularfoam 
C) Xelofoam 
D) Sealamatic 

5) Some called it "microwave 
through a wire." This transmission 
line probably continues to hang on 
poles in Yucca Valley. Patented and 
sold by Surface Conduction Inc., in 
New York, this single conductor line 
is known as  

A) Micro-cable 
B) StripBraid 
C) G-Line 
D) Ladderline 

6) Owner of the Forum, the Lakers, 
the Redskins and other holdings, he 
owned one of the largest MSOs in 
the early days of cable. He is 

A) Bill Bresnan 
B) Bill Daniels 
C) Jack Kent Cooke 

D) Irvin Kahn 

7) Named chief engineer of 
Teleprompter in 1965, after 11 years 
at Jerrold, was re-
sponsible for the industry's accep-
tance of copper-clad aluminum cen-
ter conductors for trunk and feeder, 
copper-clad steel conductors for drop 
cables, super-low loss dielectrics, 
fiber-optic application and many 
other money-saving ideas. "If he will 
use it at Teleprompter, then I will 
too." 

A) Roger Wilson 
B) Jim Stillwell 
C) Ron Cotton 
D) Bob Bilodeau 

8) Launched in 1980, this news ser-
vice outshines the network news 
teams with feeds from worldwide 
locations. 

A) ESPN 
B) BET 
C) CNN 
D) CNBC 

9) Starting in cable TV in 1972, its 
president, Arthur Fink, its executive 
vice president, Don Edelman, its na-
tional sales manager, Ray Perez, 
Bronx, NY-based   be-
came a leading supplier by 1980. 

A) Craftsman 
B) RMS 
C) ACMS 
D) Broadband Industries 

10) When I first met her in 1969, 
she was marketing director for Tele-
sis Corp., in Evansville, IN. A gradu-
ate of Indiana University, she is 
presently a vice president of Home 
Box Office. A past president of 
Woman in Cable and CTAM, winner 
of numerous National Cable Televi-
sion Association awards, she is 

A) Carolyn Chambers 
B) Gail Sermersheim 
C) Polly Dunn 
D) Mary White 

And the winner is ... 
Congratulation to Bob Grein-

er of Pico Products for winning 
"Cable Trivia" #5. 
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Place your classified ad TODAY for the 

NATIONAL SHOW and the 
CABLE-TEC EXPO issues. 

call Rebekah Markheim 1-800-

TECHNICIAN 
Falcon Cable System has immediate 

openings for the position of technician. 
Experience maintaining distribution 

plant required. Trunk maintenance, 

fiber and Headend experience pre-

ferred. Come live and work in sunny 

central California. 

Please fax or mail resume to: 
Falcon Cable Systems Co., 7640 Eigleberry Street 
Gilroy CA 95020, Fax# (408) 848-2391 
Attn: Director of Operations, EOE 

AMERICABLE INTERNATIONAL JAPAN INC. 
HAS AN IMMEDIATE POSITION AVAILABLE FOR 
ENGINEERING/OPERATIONS MANAGER IN OKINAWA, 
JAPAN. MUST HAVE EXTENSIVE HEADEND, FIBER AND MAN-
I AGEMENT EXPERIENCE. WILL BE WORKING ON MULTIPLE U.S. 
MILITARY BASES WITH BASE PRIVILEGES AND BENEFITS. 
I FAX RESUME TO (305) 252-9097. 

CABLE TV 
Reputable contractor seeks experienced personnel and subcon-
tractors for long term work in the NY/NJ area. 
•• Aerial Crews 
-› Underground Crews 
-› Coax & Fiber Splicers 
Please contact: Joe Hunlinger (E1001651-7960 

Field/Installation Engineers 

Broad Bandwidth in 
Technology and People. 
Communications in developing countries are vital to continued growth. That's why 
these opportunities with GI Communications in the Kingdom of Saudi Arabia are 
so exciting. Not only will you have the opportunity to live and work in an exotic 
land with an ancient and learned culture, but also have the satisfaction of helping 
a nation build the infrastructure that will secure its place in the 21st century. 

GI Communications, a division of General Instrument, is recognized globally as a 
leader in the field of broadband communications— voice, video and data network 
systems. GI is currently executing a contract for the installation of 40MMDS 
transmit sites throughout the Kingdom of Saudi Arabia and a business and access 
control center in Riyadh. Regardless of the locale, we rely upon the knowledge, 
skills and innovation of every dynamic individual we hire. If the challenge and 
rewards of this opportunity in Saudi Arabia appeal to you, apply now. 

Responsibilities include supervising and ensuring satisfactory completion of all GI 
related site works on the headend, customer training and documenting problems 
and deficiencies. Following completion of site construction, installing and 
debugging the headend equipment and testing in accordance with contractual 
test procedures, as well as assume responsibility for the field installation. 

BSEE degree preferred. Minimum of two years technical schooling or equivalent 
military technical training, at least ten years experience in CATV, MMDS. 

Here's how to apply. 
General Instrument offers highly competitive salaries and comprehensive benefits. 
Learn more about us on the World Wide Web at: http://www.gi.com 

For consideration, please send your resume to: GI Communications Division, 
General Instrument Corporation, Caesar DiSiro, Human Resources Department, P.O. 
Box 668, Hatboro, PA 19040-0668. An Equal Opportunity Employer. 

is General Instrument 

CABLE SEARCH ASSOCIATES 
Professional Search and Placement 
Engineering Sales 
Management Marketing 
Technicians Construction 

WICK KIRBY 
Office (708) 369-2620 FAX (708) 369-0126 

P.O. Box 2347, Naperville, IL 60567 
Fees Paid 

Wanted! 
Experienced long term help for 
Southeast rebuilds/upgrades 

Aerial Crews 
Underground Crews 

Splicers 
Installers 

Field Engineers 

CABLE MAN, INC. 
Call (601) 374-5832 
Fax: (601) 374-2198 

TESINC 
6523 N. Black Canyon Highway 

Suite 200 
t•ees•i•noc Phoenix, Arizona 85015 
A Oycorn 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 

Sustaining 
Member 

FI Froehlich & Co. 
executive search 

PO. Box 339 Weatherford, TX 76086 
(800) 742-4947 FAX (817) 594-1337 

Al! levels of 
Technical Positions - 
Corporate to Hourly. 

Operators and 
Manufacturers 

Call or Write. Fees Paid. 

.70 



Figure 3: Security at application layer 
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TCP 

Reader Service Number 69 

Power & Telephone 
(ATV Product Showcase 

We Make the Strongest 
Case for Fiber Optic Closures. 
For the toughest, most versatile fiber optic closure, 
turn to the company famous for expert connections. 
Power & Telephone brings you the 3M' 2178-S Fiber 
Optic Splice Case. It features a rigid, reenterable 
non-filled case able to withstand severe moisture, 
vibration and impact, cable stress and flexing, and 
temperature extremes. Installation is easy and one 
system works for all your applications. 
When it comes to fiber optic closure, it's an open 

and shut case-the 2178-S Fiber Optic Splice Case. 
Call Power & Telephone to order yours today. 

800-238-7514 
www.ptsupply.com 3M 
Pawer&TI2Iephan® 
SUPPLY SINCE 1963 

All the approaches to Internet 
security have both pros and cons. Let's 
take a look at some of these approaches. 
• AFI:AH is the IP authentication 

header and is specified in standards 
track RFC 1826. It provides strong 
message authentication based on the 
keyed-MD5 secure, one-way message 
digest (RFC 1828). 
• ESP: This is the encapsulating 

security payload as defined in RFC 
1827. This proposed standard for IP 
data security uses the DES algorithm 
for message confidentiality. 
• SSL: The secure sockets layer 

specification is published in the form 
of an Internet draft (draft-freier-ssl-
version3-00.txt). It is by far the most 
prevalent session-layer protocol and 
was introduced by Netscape Commu-
nications in 1994. It uses a combina-
tion of public key and secret key 
cryptosystems to provide privacy, data 
integrity and authentication of the 
server and client in TCP/IP networks. 
In can be used in the Netscape 
Navigator Web browser to authenti-
cate servers (Internet merchants, 
correspondents and organizations) 
and, when a public key certificate is 
available, the browser user as well. 
• S-H7TP: Secure hypertext trans-

fer protocol was proposed by Corn-
merceNet in 1994 and was later put 
under consideration by the IETF's 
Web security group. It also is specified 
as an Internet draft (draft-ietf—wts— 
shttp--01.txt) and like SSL provides 
privacy, data integrity and authentica-
tion. It defines an extension to the In-
ternet standard HTTP, which is now 
found universally in all Web browsers 
and many servers. 
• GSS-API: The generic security 

service application program 
interface is specified in RFC 1508 and 
provides a high-level abstraction of se-
curity services for callers. These ser-
vices may be supported with a wide 
range of underlying mechanisms 
using public key and secret key tech-
niques. The GSS-API defines contexts, 
services and primitives in a program-
ming language independent way. 
• S I MIME: Secure multipurpose 

Internet mail extensions is one of sev-
eral proposed security enhancements 
to e-mail services. Proposed in 1995 by 
RSA Data Security Inc., it is currently 
receiving scrutiny from the Internet 
Mail Consortium. 
• SKIP: The simple key 

exchange for Internet protocols 
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OPAMP LABS INC 12131 934-3566 
1033 N Sycamore Av LOS ANGELES CA, 90038 

  http://www.opamplabs.com 

TIMING SECTION 
Place your company's 
training courses or 
products in the 

official trade journal 
of the SCTE. 

call Rebekah Markheim 
1-800-325-0156 x33 

TRAINING 

Learn to splice, test, connect 
and troubleshoot a 
fiber optic network. 

970-663-6445 

Fiberlight 
International 

2100 W. Drake #269 
Ft. Collins, Colorado 

80526 

Broadband Training 
A comprehensive, broadband 

technology seminar 

Portland, Oregon March12-14 1996 
Flagstaff, Arizona March 19-21, 1996 
Denver, Colorado March 26-28, 1996 
Memphis, Tennesee April 1-3, 1996 
Chicago, Illinios April 10-12, 1996 
Winnepeg, Manitoba, Canada April 23-25, 1996 
Toronto, Ontario, Canada April 30-May 2, 1996 
Montreal, Quebec, Canada May 7-9, 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 

Ld.S mce ittixits bee 

PHILIPS 
MIPS 

.e 

New 
750 MHz 

DROP SPLITTERS 

CLEARANCE 
2-way 
3-way 
4-way 

$0.45 
$0.75 
$0.85 

-100 dB RFI 

Telephone: 1-215-675-2053 

Fax: 1-215-675-7543 

ionzr 
Telecommunications 

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 

.A. 

— I rndustry Custom Made 
Jumper Assemblies 

Service ....4( ROCKY MOUNTAIN JUMPER CABLES All Brands Fittings/Cable 
Since  

• F Male • RG - 59 1966 P.O. Box 9707 • Helena, MT. 59604 • F Female • HG - 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. L Call for pricing and free sample. (406) 458-6563 1 

Innovative design, quality fabrication 

Call for a free catalog 
800-233-8713 
or 717-494-0620 

To order, 
call your preferred 
Lemco dealer 

Exhibiting at Brazil Link, Sao Paulo 

Installatio 



IF YOUR LIGHT IS OUT, 
YOU COULD BE FINED! 

Avoid Costly 
FCC Fines 
with CFT's 

For more information 
on how to put TowerSentry 
to work for you, call... 

1-800-448-8099 

Tower Light and Transmitter Monitoring Specialists 

LASHER 
Repair Service 

10 Day Turnaround 
CABLE KRAFT TOOL CORP. 

1572 Cartersville Hwy. 
Dallas, GA 30132 

404-443-2624 
CELEBRATING OUR 

10TH YEAR OF CATV & 
TELEPHONE LASHER SERVICE 

firEMEITES 
BUY FACTORY DIRECT AND SAVE! 

AMP IN 1•292, 729 
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SA 8600 SA 475 (w/vol) JER 450 
Operates 8600 Operates 8540 & Operates Jerrold 
on-screen program 8590 series DRX 400 series 

$4.25 $4.25 $4.00 

JER 550 (w/vol) 
DP, DPBB, DPV, DON 
58.7, Storcom VI, DL4 

$4.00 

ALSO NOW 
AVAILABLE: 
SA 075 
SA 175 
JER 400 
JER CET 2000 
PAN 120 
PAN 140 
PAN 170 
PIONEER (w/vol) 
TOCOM, ZENITH, 
6-in-1 UNIVERSAL 

All remotes are 
quality tested. 

Call for technical 
specifications. 

VOLUME DISCOUNTS ENCOURAGED 

TOP EA s-rs 

J( 7200 $3.75 any quantity SC 8600 $5.95 any quantity 
Fits Jerrold 7200 series Fits Scientific-Atlanta 8600 series. 

›e‘e> NOVAPLEX 

ALSO AVAILABLE: 

SA 8500 PAN 110 
SA 8511 PAN 120 
SA 8520 PAN 130 
SA 8525 PAN 140 
SA 8550 quantity 
SA 8580 pricing 
SA 8590 discounts! 

800-G44-G882 
 samples available on request  

Novaplex, Inc. 8818 Bradley Ave, Sun Valley CA 91352 
FAX: 818/504-6522 credit terms available 

IDJONESuRpLus 
WE BUY AND SELL QUALITY CATV EQUIPMENT 

LINE AMPLIFIERS, TAPS, CONNECTORS 
CONVERTERS - ALL TYPES AND MAKES 

HEADEND EQUIPMENT 

USA • 1619) 757-3008 • Fax 1619) 757-1048 

WE BUY 
AND SELL 
SURPLUS 

NEW Ei USED 

Connectors, Taps, Headend, 

Line Gear, misc. 

TM BROKERS 
5402 Highway 95 

Cocolalla, ID 83813 USA 

Phone: (208) 683-2797 

(208) 683-2019 

Fax: (208) 683-2374 

http://.iea.com/-moorst/ 
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dB-tronics 
Cable Tetevision Equipment 

Sales & SerViCe Center 

Check Us Out For 

r, Scientific 
h. Atlanta 

Parts & Services 

Genuine S-A Parts In Stock 

Factory Trained Repair 

Sales of New & RMF Equipment 

Purchase of Wreck-Out & Excess 
Equipment 

we 450 & 750 MHz Equalizers 

CALL OR FAX US FIRST 

Telephone: 803-574-0155 
USA Toll Free: 800-356-2730 

Fax: 803-574-0383 • 

d8-(rones. Inc. 
145 Tradd Street 

Spartanburg. Sc 29301 
USA 
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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 

Dickel Communications 
5208 E. Hanbury 
Long Beach, CA 90808 

call today 
FAX 310-496-4716 
Tel. 310-496-0674 

gimmiemmupm 

Fwmemr.,«W 
I 
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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. 

CATV FILTERS 
• Channel 8PF • Bandsplitters 
• Lowpass/Highpass •Oeletion/Reuse 
• Security Traps & Filters 

FOR EVERY 
SYSTEM NEED 

• We love: 
EMERGENCIES 
SPECIAL NEEDS 
GIVING ADVICE 

FAX OR CALL FOR OUR CATALOG 

COMMUNICATIONS & ENERGY CORPORATION 
Telephone 800-882-1587 Fax 315-452-0732 USA 

COLL CIS LOST.. 
YOU WONT BE SONNY 

YOUR # 1 SUPPLIER FOR 
REMOTES... ONO PIll01 MORE!! 

%/ GREAT SERVICE %/ IMMEDIATE DELIVERY 

%/ OVER 30 MODELS %/ COMPETITIVE PRICES 
(215) 657-3300 

FAX (215) 657-9578 E-MAIL cti@haven.ios.com 

Cable Technologies International, Inc, 

"Video Poster"TM Page 

. 
\ '' 
Basic 
VHS 
Generator 
variable 
time 
C64 

external 
Poster'. 

Generator 

option 

baggle/1='. 

Infra 

& 
------ -1 

RAMX 
Video 
Cable I=1 
auppllad 1 

Ban 1 - km 

fie+ \ dock . X. BCL 
-Red Remote 

VCR Control 

$529.90 inc 
video, cable 

'Store more than 600 
Crawl, Flash, Special 

& date ' Restores 
(NTSC + Ch. 3/4 

8 VCR's • Program 
• Video Poster'. 

desi • n program 

Controller 

MAC & IBM Modem Accesspod«. C uelQ il--,alie! 

--Ker Local Weather 
-Temp:85 F Humidity 35%---

- Wind from SW 0 5 MPH 
' 1 ' Baro Pressure 29.3 HG. 
Graphics, Logos, Low cost ads 
Update remotely via any computer! 

Scrolling messages... 
12:24:30 THURSDAY 3:21:94 

---4. 4 (.. t ge 

Oliil -910 
Logos can display 
on Video %sloe" 

RAMX 8 CM 
8 manuals 

pages Logos & 
effects 'Two 

& displays pages, 
RF out) '100 lime 
Video Poster", 
Instructions on 

"MACP" $179.95 

system: 
instructional 

fonts, 
clock 
computer 
up to 

relays 
page 

Hi-Res fonts, Video 
pictures on RAMX 
240 Ifr.) crawls 
ime 8. date even 
& date control commands 
using IBM or MAC 
VHS tape • Ask 

Model • Price 

Page & Character 
cartridge "16 colors, 

per page 'Accurate real 
if power fader Low cost 

'Infra-red controls 
via modem 'Control 

about MAC & IBM Video 

* Descri 'tion of "Video Poster" 

Battery hacked 
with power 

for remote 
restores time 

M112; "WXI 
$249.95 inc. 
and direction; 
total s in .01" 
up for RAMX 

voice message 
eudio;10 messages, 
with 5 hour batteries 

TM 0 • fions: Call for Demo tape 

RA MX $349.95 
C64 $179.95 
Modem 5 89.95 
BCLK 5 69.95 
P1(8 $179.95 
wx I $189.95 
WSDM $279.95 
RAIN $249.95 
1541 $189.95 
TSPI $379.95 
DV M2 $379.95 
UPSI $279.95 

Video Poster'.; 600 page 
Refurbished computer, 
12(10 baud Ilayes modem 
Battery clock (with RAM) 
Controls 8 relays + DV 
Temp.+Ilumidity ; WX1B 
Anemometer Wind speed 
Rain gauge daily, yearly 
Disk drive; unlimited back 
Text-to-speech computer 
Page controlled Digital 
Uninterruptible power 

RAM-disk, cables & manual 
supply (I year warranty all products) 
page transfer Options 
& date if power fails 

& WSDM "4- IR inputs ' ..y in-Iii 
barometric pres. , — -. 

_, io--7 .-., 
(Req. PK8)  — 

increments 
. 

each screen. :-..... ,... --,,i  
2 min. 

NEW A • pie'. Macintosh MAC Video PosterTM photo. raphs 8 Gra • hics 
'/Multiple Graphics 
VCreate flash, crawl 
'Remote control 
'Works with all 
VFeatures all MAC 
Model "MACP" Video 

8 Hi res photos display on all pages 
text with photo graphics display pages 

and page insertion via Macintosh 
new AN Macs or NTSC display adapters 

fonts and 256 NTSC color resolution 
Poster,. for Macintosh $495.00 

Engineering Consulting Tel: 714-671-2009 Fax: 714-255-9984 
583 Candlewood St. Brea, Ca. 92621*Mastercard*ViseDiscover*Amex•PO•CO 

QUALITY CABLE & ELECTRONICS INC 
1950 N.W. 44TH STREET • POMPANO BEACH, FL 33064 

RIPLEY 
SCIENTIFIC AT 

MAGNAVOXA 
AMPHENOL 

TEXSCAN 

COMPEDCO JERROLD 
LEMCO 

CABLETECH 
PANASONIC 

BLONDER TONGUE 
New/Used/ All Equipment/Competitive Prices 

Phone: (954) 978-8845 (800) 978-8845 Fax: (954) 978-8831 

SYLVANIA 

COMMSCOPE 
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REPAIR 

Gilbert AHS 
LRC 
Off Shore 
Amphenol 

• System Audits 
• Direct Sales 
• Drop Replacements 
• M.D.V. Postwire and prewire 

(203) 953-3770 
(203) 546-1055 

1(800) 466-8168 
Fax (203) 953-3772 

• Installs 
• C.L.I. 
• As-Builts 
• Underground 

Contact: Ed Reynolds 
80 Vanderbilt Ave. • West Hartford, CT 06110 
110 Goodwin Rd. • Canterbury, CT 06331 

Quaeity Repait at Competitive hieing 
CENTER REPAIRS & SALES 

C In Warranty Repair 
0 Jerrold Addressable Repair Specialist 
0 DP5, DP7 & DPV7 / Panasonic 1402, 1403 
17 Remote Repair (URC 450, 550) 

For more inforamtion contact: 

TKR Repair Center 
Tel: (908) 583-2026 • Fax: (908) 290-1677 

Ami. 25 Industrial Drive • Cliffwood Beach, NJ 07735 

Free delivery 
8c pickup in 
certain areas 

130 SPECIALIZED TRUCKS IN STOCK 
(10) Telsta-Versilift 1 roll 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. 

1100 

Truck & Equipment Sales 
-,2-7H---- .  e 31 23 13ethlehein Pike IS Hatfield, PA 19440 USA 

We Buy Surplus Trucks 

Jumper Cables 
CUSTOM MADE CABLE ASSEMBLIES INCLUDING. 

F to F, N to N, BNC, RCA, F-81 
Belden 
Times 

Comm/Scope 
I ntercomp 

RG-56 
RG-59 
RG-11 
RG-213 
RG-214 

We will make any cable assembly . Quick delivery on all colors and lengths. 
Fax: (602) 582-2915, PH: (602) 581-0331 

335 W. Melinda Drive, Phoenix, AZ. 85027 USA 

ZCOMPLETE TURNKEY CONSTRUCTION 1-800-338-9299 

CABLE CONSTRUCTORS, INC. 

• 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 

WE BUY SCRAP CATV 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 
wSystem 
Audits 
• Converter 
Placement 
Campaigns 

Serving the industry since 1977 

eimmimmiffli 

Xb 10P1 
SPECIALTIES 

Cosmetic Replacement Parts 
SA Cases, Jerrold Bezels/Cases 
Overlays, Keysets, AC Cords 

Electronic Components 
Capacitors, !Cs, 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, Avsate 

New Remote Controls 
Transformers, Batteries 
Hardware 
Screws/Washers, 
Connectors, Rivets 

FCC PROOF OF PERFORMANCE TESTING 

RO. Box 305 
Ipswich, S.D. 57451 

(605) 426-6140 

• 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 

800-292-0126 

We Buy Scrap CATVA 
MIATItit 
Cable Recovery Inc. 

COAST TO (OAST SERVICE 

818 W. 3rd St. • P.O. Box 1224 
Tel: (800) 831-2925 BUYERS OF SCRAP (ATV Winona, MN 55987 
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Looking for "the best" in Mappityili Design? , 

e 

SE Ae. 

Field Mapping Services 

Design Engineering 

Asbuilt Digitizing 

High Capacity 

On-time Delivery 

First Class 

International 

350 Indiana Street, Suite 200, Golden, Colorado 80401 
9-7322 • fax: (303) 279-2546 • email: mapping@seca.com 

sIrs-rEnns 
Design • Installation • Testing • Full Turn Key Services 

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 Wiring • Splicing • Termination • Testing 

• Activation • Training • Emergency Service 

AXSXS Communications 

P.O. Box 571 
Danielson, CT 06239-0571 

Tel: 860-774-4102 • Fax: 860-774-4783 

Planes 1057 • (1405) Buenos Aires 
Republica Argentina 

Tel: 582-2915 • Fax: 582-1372 

Design/construct 
(Continued from page 50) 

dures: Sweep systems, sweepless 
sweep systems, spectrum analyzers 
and various signal level meters. 

Testing, setup and alignment 
are more difficult in the reverse. In 
the forward system there are 
video/audio carriers, FM carriers, 
unmodulated carriers, sweep signals 
and other RF carriers used to set up 
and maintain the forward path. In 
the.reverse path, none of these sig-
nals exist on a permanent basis for 
the technician to use. A burst of a 
data from an addressable converter 
is too short and random. Equipment 
exists that generates signals sent 
back on the reverse path and then 
returned down the forward path for 
setup and alignment. 

Presently, to test and maintain 
the reverse path requires special-
ized test equipment and is more 
time-consuming when compared to 
test and alignment of the forward 
path. 

Calculating the C/N and distor-
tions for the forward path is relative-
ly straightforward. The inputs to am-
plifiers are used to calculate the C/N 
of the system and amplifier output 
levels are used to calculate the dis-
tortion at the last amplifier station. 

BRIDGEPOINT 

COMMUNICATIONS INC. 

Aerial 
New Build 
Fiber Placement 
Installations 

Underground 
Rebuild 
Upgrade Splicing 
Splicing 

(214) 780-1988 
DALLAS • HOUSTON • PHOENIX • BOSTON • HONOLULU 

Commercial Spun Aluminum Antennas 
AZ/EL, POLAR, HORIZON & DUAL AXIS MOUNTS 

SIZES 

3 meter 10' 

3.3 meter 11' 

3.7 meter 12' 

3.9 meter 13' 

4.2 meter 14' 

4.5 meter 14.8' 

5 meter 16' 

CALL FOR PRICING 

(800) 627-9443 

DH Satellite 
600 N. Marquette Rd. 

Prairie du Chien, WI • USA • 53821 

Phone (608) 326-8406 
Fax (608) 326-4233 

The C/N calculation for the re-
verse is very important. I suggest 
adding the individual C/N ratios of 
each amplifier module in calculat-
ing the overall ratio. Using this 
method, the station gains do not 
necessarily match losses between 
stations. By matching the C/N ra-
tios of each amplifier, the highest 
ratio will be obtained. In the feed-
er system, establish a constant loss 
between line extenders. Do the 
same for the trunk amplifiers. 

The two schematics for this ar-
ticle show the calculations for C/N, 
path loss and gain. The node 
schematic (Figure 1) illustrates 
connection from the TV set back to 
the node. The headend and first 
node schematic (Figure 2 on page 
49) shows the path to the headend. 

The output of an addressable 
converter is +55 dBmV. The re-
verse signal travels through 50 
feet of RG-6, the house splitter and 
100 feet of RG-6 to the tap. The 26 
dB tap is close to the output of 
Line Extender 3. The input is +23 
dBmV and with 22 dB of gain. Its 
output is +45 dBmV. The input to 
the next line extender is +23 
dBmV for 22 dB between line ex-
tenders. This 22 dB of loss is main-
tained to Feeder Outputs B and C 
of Terminating Distribution Ampli-

fier 3. The loss for Feeder Output 
A is 26 dB. The signal is amplified 
by the Terminating Distribution 
Amplifier 3 to a trunk level of 
+37.5 dBmV through 18.5 dB of 
loss to Distribution Amplifier 2. 
The signal continues through Dis-
tribution Amplifier 1 to the fiber 
node. The loss between the last 
distribution amplifier and the node 
is set to 27.5 dB allowing for many 
trunk splits. At the fiber node, the 
signal is amplified and sent to the 
reverse fiber transmitter, through 
the fiber and to the reverse fiber 
receiver at the headend. The out-
put then passes through a test 
point to the reverse path node 
combiner. 

The test point is used for test-
ing the reverse path signals. The 
noise returning from the node and 
its amplifiers can be checked and 
should typically be -18.8 dBmV at 
4 MHz BW or about -30 dBmV at 
300 kHz. This is a good method for 
checking the static operation of the 
reverse without a reverse signal. 

The output of the node com-
biner feeds equipment for address-
able converter operation. The 
method of combining needs to be 
altered if telephony or other re-
verse signals are to be sent over 
the reverse path. CT 
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SADELCO 
Signal Level Meters 
Peak Performance and Reliability... 

at Down to Earth Prices! 

In stock for immediate delivery. 
Call or fax your orders NOW! 

NATIONWIDE: 800-523-5947 • FAX: 215-675-7543 

laler 
cable equipment, inc. 

969 Horsham Road • Horsham, Pennsylvania 19044 • USA • WORLDWIDE 1-215-675-2053 
C) Toner Cable Equipment, Inc. - 1995 

Reader Service Number 101 
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PRESIDENT'S 
By Bill Riker 

MESSAGE 

Open for business 
at 140 Philips Road 

CTE has a new home! 
At long last the national 
headquarters staff is set-
tled into the new location. 

This momentous event caps off a year-
long period of tremendous movement 
for the Society that included our name 
change, record-breaking attendance at 
Cable-Tee Expo '95, numerous addi-
tions to the staff, the planning of an 
in-house SCTE museum and finally, 
the construction of and relocation to a 
larger, more efficient national head-
quarters facility. 

As the dust settles, I'd like to ex-
amine what the next few months hold 
for the Society. To begin with, I want 
you to have our new address: 140 
Philips Road, Exton, PA 19341-1318. 
As we have remained in Exton, the 
(610) 363-6888 telephone number re-
mains the same. 

I'd also like to call attention to the 
February 29 official grand opening of 
SCTE's new headquarters. This will be 
followed by subsequent open houses 
over the course of 1996, intended to in-
troduce the new facility and the bene-
fits it offers. As members gradually be-
come familiar with the building, my 
hope is that they will utilize what it 
has to offer, such as the cable muse-
um, meeting rooms and training facili-
ty. A great deal of planning and effort 
has gone into this project, and the 
time has come to enjoy the fruits of 
this endeavor. 
' In addition to these opportunities 
fbr members to see our new home, the 
Society will be opening its training 
room with the first of its regional 
seminars to be offered in the facility. 
"Introduction to Telephony" will be 
presented on March 4-5 and "Introduc-
tion to Fiber Optics" will be given 
March 6-8. Both will be led by our Di-
rector of Training Ralph Haimowitz. 
. Anyone interested in attending should 

Riker is president of the Society of 
Chble Telecommunications Engineers 

call our special projects department at 
the number listed before. 

.0f the many changes that have 
been implemented in our new home, 
one is our new telephone system, 
which has voice mail capabilities. This 
will allow members to leave messages 
for staff members without necessitat-
ing a lengthy explanation to a third 
party. 

Another change is that national 
headquarters will now have two in-
coming fax lines intended for different 
departments. The (610) 363-5898 line 
is for all faxes regarding membership 
and administration. This would in-
clude membership applications, ad-
dress changes, requests for informa-
tion, editorial and promotion matters 
and merchandise orders. The new 
(610) 363-7133 fax line is for all faxes 
regarding the training and conference 
departments. This includes certification 
program requests, chapter premeeting 
notices and agendas, conference and 
seminar registration and housing. Na-
tional headquarters will soon offer fax-
on-demand capabilities, which will 
allow callers to access key brochures 24 
hours a day. 

The new facility affords the Soci-
ety the storage space it has so strongly 
needed for the past few years. The 
warehouse offers not only ample room 
to accommodate materials that must 
be handled daily, such as publications, 
videotapes and other merchandise, but 
also has an area allotted to archive 
materials that the Society preserves 
for either historical reasons or busi-
ness purposes. 

Our on-site museum is a welcome 
addition to national headquarters. Vis-
itors can view classic cable equipment 
that has been integral in the evolution 
of the telecommunications industry 
The museum also will contain 
archives from the Society's history dat-
ing back to its inception in 1969. Items 
such as early SCTE promotional 
pieces and publications will be dis-

played along with the names of the 
Society's Charter Members and photos 
of SCTE milestones. 

The Society's computer system 
also has undergone significant 
changes since we have upgraded to a 
Windows NT server and are moving 
toward using Windows '95. To ensure 
the safety of all computer data, a Com-
paq server with mirrored disk drives 
has been put in place. 

As the Society's membership con-
tinues to grow, accordingly, so does the 
staff to support it. I am pleased to an-
nounce the recent addition of Ted Woo, 
Ph.D., to the SCTE staff in the newly 
created position of director of stan-
dards. In this capacity, he will advance 
the Society's efforts to bring SCTE-ap-
proved standards through the process 
of American National Standards Insti-
tute approval now that SCTE is an 
ANSI-recognized standards developing 
organization. He comes to the Society 
from C-COR Electronics, where he was 
manager of mechanical engineering. 

Expo alert 
In other news, registration pack-

ages have been mailed to all SCTE 
members for Cable-Tee Expo '96, to be 
held June 10-13 at the Opryland Hotel 
in Nashville, TN. I recommend that 
you return your registration forms 
promptly to take advantage of the best 
housing options. 

I am delighted to bring you this ..... 
good news and report on all the latest — 
developments at SCTE national 
headquarters. 1996 is already a mile-
stone year for the Society, and I look - 
forward to experiencing even more - 
progress throughout the rest of this 
year. CT • 
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The Cheetah System allows you to grow from a few line monitors for FCC testing to a network 
monitoring system that meets your evolving system requirements for network reliability and 

eetcleeoyment of new services. By integrating equipment from multiple vendors into one global 
» " 

network monitoring system, Cheetah provides a flexible solution that offers seamless inter-
connections. In addition, as you add services like interactive video and data transmissions, be 
assured that you can expand your Cheetah System to provide one integrated monitoring tool. 

The International Standard 

From this big picture perspective, we offer you a simple network solution. This is what has made 
Cheetah System a standard around the world. From the Pacific Rim to Europe and North America, 
the Cheetah System has been selected to monitor the world's broadband networks. 

Network Monitoring. Performance Monitoring. Status Monitoring. 
The Cheetah solution will work for you now and in the future. 

Looking at the "big picture" Cheetah' 
came up with a simple idea: a network 
monitoring system that is designed to 
evolve and adapt to changing technologies. 

Flexible Solutions to Complex Problems. 
As new products for signal distribution and alternative services come 
into the market, the Cheetah System architecture will be compatible. This 
system was designed by the Cheetah development team, which includes the 
best hardware and software engineers from around the world. Simply put, their 
job is to develop an open system that offers compatibility and flexibility. 

e., 

SUPERIOR ELECTRONICS GROUP, INC. 
6432 Parkland Drive • Sarasota, Florida 34243 • (141) 756-600() • 041) 758-3800 
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Easy Does It 

>Muhllink 

With Jeleefflri It? " 
Low-Count Fiber Optic Splice Cases 

Preparation time is minimal. They're last and eas\ 
to install and re-enter. No special li)ols areirequIred. 
And they don't require -mastic sealant,.heat shrink or 
drilling. For fiber optic splice cases, the answer is easy! 

Starfighter" fiber optic splice cases increase your 
productivity and lower your costs. Plus, with 
StarfighterTM, you can count on a fiber closure thai 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! 

Reader Service Number 16 

Meets Belcore 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 

'Multi/ink, Inc. 1996 


