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We Cover Your 
Cable Testing Needs 
From The Headend 
To The Drop 
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When you're looking at overall 
system operation, from head-
end performance testing to 
converter operation, the 
objective is to insure your 
customer at the end of the line 
has a quality picture under all 
conditions. 

That's why we've made a 
commitment to provide you 
with instruments designed to 
meet all your system testing 
needs from start to finish. 

To find out more about 
Sencore's exclusive line of 
cable testing instruments call 
1-800-SENCORE (736-2673) and 
ask for your free full line cable 
catalog today! 

- Signal Level Meters 
- VITS Inserters 
- Video Analyzers 
- TDR Cable Analyzers 
- Frequency Counters 
And More. 

I\JCC)1=t 
3200 Sericore Drive, Sim. Falls, SD 57107 
Direct: (605)339-0100 Fan: (E.05)339-0317 
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TRILOGY COMMUNICATIp 

THE ULTIMATE CABLE SUPPLIES. 

Prove ec ology 

Low L /Leader 

Excellence 
Superior Control Process 

State of The Art Equipment 

G o.nteed On Time Delivery 

4:0;osdeie,""r».9. 

SUPERIOR CORROSION PROTECTED 
DROP CABLE 

Trilogy Communications expends the same diligent pursuit of perfection in manufacturing dual-drop 
cables for TV/telephony installations, 501/ cables for downlink transmissions, and RMC2 radiating air-
dielectric coaxial cable for open-air communications in highly developed or underground locations. 

SENDING THE RIGHT SIGNAL 

ifilogYtt 
COMMUNICATIONS INC. 

Call or write for free samples and brochure: 
TRILOGY COMMUNICATIONS INC., 2910 Highway 80 East, Pearl, Mississippi 39208 

(800) 874-5649 / (601) 932-4461 / FAX (601) 939-6637 
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Most 
tamper 
evident 

Raised numerals 
last forever Easiest 

to read 

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

versatile, most cost-efficient line of cable markers. 

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

For information, call 800-257-2448 or FAX 303-986-1042. 

_ _ _ 

I IV WILK «I LC, r'N YOWL lio» 
Direct merchants to the telecommunications industry 
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Tear out this ad and roll it into a ball. 
It will be about the size of the average ulcer 

you can get from chasing cable faults. 
If cable faults are 
causing you headaches 
and ulcers, Riser-
Bond Instruments may 
have the cure! 

Riser-Bond's complete line of 
time domain reflectometer, cable 
fault locators, can help you locate 
cable faults fast. From economical 
handheld digital TDRs to full 
function waveform models, Riser-
Bond manufactures a TDR for 
any application and budget. 

As cabling systems become 
more advanced, the need for 
maintainance becomes 
more important than ever. 
Riser-Bond Instruments 
stays ahead of a 
changing market by 
offering the most 
user-friendly and 
sophisticated 
instruments 
available toda 
maintulj;miza I , 

Ataiiiiiell11111111111 
¡simplify the operation 
'Riser-Bond Instruments' 
TDRs and help eliminate the confusion 
and frustration you may have 
experienced with other test equipment. 

Exclusive features like SUPER-STORE waveform storage and WAVE-VIEW software bring you tomorrow s 
technology today. Using either your TDR or your PC, you can store, recall, and manipulate waveform 
information like you are still in the field. You can also use your PC and printer for unlimited storage and I 
documentation. To experience the exclusive WAVE-VIEW software program, call tin- a free demo disk. 

NOTICE: All Riser-Bond Instruments' 
products are available without a prescription! 

800-688-8377 402-466-0933 Fax: 402-466-0967 
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THE FCC 
IS NOT THE 
ONLY GROUP 

REDUCING YOUR 
PROFITS... 

YOUR MDU 

"CUSTOMERS" ARE 

STEALING MILLIONS 

FROM YOU. 

THIS IS MONEY YOU 

CAN NO LONGER 

AFFORD TO LOSE. 

CALL THE INDUSTRY 

LEADER IN 

HIGH SECURITY 

ENCLOSURES 

AND LET US SHOW 

YOU HOW TO STOP 

MDU THEFT 

AND IMPROVE YOUR 

BOTTOM LINE! 

Cable Security 
801 FOX TRAIL 

OPELIKA, ALABAMA 36803 
1-800-205-288-1507 

205-742-0055 
FAX 205-742-0058 

EDITOR'S LETTER 

What is a digital outage? 
s we move to a future that will in-
clude provision of nonentertainment 

services to our customers, we need to 
pay much more attention to reliability. 
Quite simply, what may be acceptable in 
an analog entertainment environment 
won't work in a digital telecommunica-
tions environment. For the most part, we 
have a fairly good grasp of outages and 
their impact on customer perception of 
overall service quality in the analog 
world. 

In fact, CableLabs even has a recom-
mended outage definition that has been 
adopted by many in the industry. It reads 
as follows: "An outage is defined as any 
event in which two or more customers 
experience loss of reception on one or 
more channels arising from a common 
cause, regardless of the cause. Loss is 
defined as an interruption rather than 
degradation of signal. Loss of a single 
channel at the headend or hub site is in-
cluded." This definition is from Cable-
Labs' Outage Reduction manual, which 
was published in the latter part of 1992. 
The same publication includes a recom-
mended outage threshold, above which 
customer satisfaction falls off rapidly: 
"No customer should experience more 
than two outages within a three-month 
period." The bottom line of all of this, by 
the way, is outages as perceived by the 
customer, not necessarily what cable 
operators think occurred. 

But how do we define a digital out-
age? 

For starters, you might think that 
some of the commonly accepted digital 
measures would work in creating such a 
definition. For example, bit error rate 
(BER), error-free seconds (EFS) and 
block error rate test (BLERT) are some 
that come to mind. But what is a digital 
outage? A BER of 10-6? Or maybe 10-3? 
Unfortunately it's going to be a lot more 
complicated than this. Consider the fol-
lowing scenarios. 
• Scenario 1: Suppose you're at 

home watching a movie that is being de-
livered via a 4.5 Mbps compressed digi-
tal video signal. Further suppose that the 
data stream is interrupted for one sec-
ond. The effect will be some tiling or 
blocking in the picture, or a freeze frame 
until the decoder restores lock. Despite 
the fact that a substantial amount of data 

was lost during the one second "service 
interruption," would you define this as an 
outage? Highly unlikely. 
• Scenano 2: You're at home, logged 

onto an online service such as Com-
puServe. Again, assume a one second 
loss of data, this time at a more leisurely 
rate of 2.4 or 9.6 kbps. Your front end 
connection manager software flashes a 
brief message that it has lost sync with 
the host, then everything is back to nor-
mal. Would you define this as an out-
age? Again, probably not. 
• Scenario 3: An emergency occurs in 

your home, and you press the panic but-
ton on your multifunction set-top. A one 
second data loss occurs, but this time at 
the exact instant you press the panic 
button. Is this an outage? I think so. 
• Scenario 4: A large business user 

experiences a one second loss of data 
on its multi-Mbps data interconnect. Is 
this an outage? Ditto. 

As you can see, the digital world 
brings with it some complicating factors. 
This is especially true in our business, 
because we will be dealing with both en-
tertainment and nonentertainment ser-
vices. While I don't have the answer, I do 
believe that the cable industry's digital 
outage definition will have to consider 
the nature of the service, the data rate, 
the duration of the loss of service and 
other factors. Any takers? 

Ronald J. Hranac 
Senior Technical Editor 
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Standby Power Supplies Engineered 
for Today's Cable TV Networks 

Small Simple StandbysTM from 
Power Guard will save you money, 
short and long term. 

Since SSSTM is available in 3-6-9-12 
or 15 amp ratings and in two or three 
battery configurations, you can 
maximize efficiency and reduce your 
power bills and battery costs by 
choosing the right model for each 
power supply location. If your power 
requirements change - simply 
upgrade the power module. Small 
Simple StandbysTm will grow with 
you. 

1-800-288-1507 

And because our studies have 
shown that most power supply 
locations actually use less than 9 
amps of power - we strongly 
recommend that you consider our 24 
volt units for those locations. You get 
an immediate 33% savings in battery 
costs and still have up to four hours 
of standby run time. 

Small Simple Standbyrm - The right 
product at the right time for the right 
price. No wonder we continue to be 
the fastest growing power supply 
company in Cable TV 

POWER 
GUARD 
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Avantron Technologies Inc. 
8596 Pie IX Blvd. Montreal, QC H I Z 4G2 

1-800-297-9726 (514) 725-6652 
Distributor's inquiries welcomed 

BAS-1/RAS-1 
SYSTEM 

RETURN 
AMP 
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Test point 

Data 
Carrier 

(52 MHz) 

• Cost-effective one man operation 

• Digital amplitude display of both carrier levels 

• Simple setup and easy to use 
• Rugged weather resistant molded case 

• No more camera in headend/ TV up the pole 
routine 

"Unique" Products For The 21st Century! 

DENVER, CO ATLANTA, GA ST. LOUIS, MO OCALA, FL 
800-525-8386 800-962-5966 800-821-6800 800-922-9200 
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Adding a channel? Upgrading 
outdated receivers and 
modulators? Maybe looking to 
add BTSC stereo? 
Plug into Standard. 
Our Agile IRD II Receiver / 

Descrambler and TVM550 
Modulator are perfectly matched 
to give you outstanding 
performance. utilizing a unique, 
precalibrated RF and video/audio 
level adjustment system. And all 
you have to do is plug 'ern in. 
Big performance, 
small package. 
The Agile IRD ll is a commercial 
C/Ku satellite TV receiver, 
designed to accept a 
VideoCipherO descrambler 
module — in a package only 1.75" 
tall. 
As you'd expect from Standard, 

the Agile IRD II gives you solid 100 
KHz PLL tuning, dual down-
conversion to 70 MHz IF loop-
through for inserting TI filters, and 
an active 950-1450 MHz RF 
loop-through for expansion 
without signal splitters. You also 
get a familiar VideoCipher panel 
layout as well as a visual signal-

strength alarm, and front panel 
access to alignment controls, test 
points and the new VC II PLUSTM 
on-screen display. 
Not just another modulator. 
Need a modulator? Imagine a 
frequency-agile, broadcast quality 
CAT1/ modulator that rivals fixed-
channel performance — and that's 
just for starters. 
The TVM550's exclusive high 

level mixing techniques, among 
other engineering advances, all 
but eliminates out-of-band noise 
and spurious signals, producing a 
final RF output which complies 
with all NTC7 specs for the entire 
550 MHz spectrum — without 
external bandpass filters. The 
TVM550's six levels of filtering, 
coupled with extremely stable RF 
circuitry offers a superior level of 
quality difficult to match. 
The TVM550's integrated CSG-60 
BTSC generator puts stereo where 
it belongs — in the modulator. 
Whether you use stereo or 
mono, the TVM550's front panel 
level controls are factory calibrated 
to radically simplify installation and 
set up, and so accurate you can 

even use a TVM550 to calibrate 
your receivers. 
So advanced, they're simple. 
There's more — much more — to 
the IRD II and TVM550 than we 
have room for here. We say 
they're so advanced that all you 
have to do to add a channel is 
plug 'em in, set 'em — and forget 
'em. Simple. 
But you don't have to take our 

word for it. Call Standard at 
800/745-2445. 
And we'll prove it. 

Raise your standards. 

• Standard 
® Communications 

SATELLITE & BROADBAND 
PRODUCTS DIVISION 

P.O. Box 92151 
Los Angeles, CA 90009-2151 
(310)532-5300 • (800)745-2445 
FAX: (800)722-2329 (USA) 
FAX: (310)532-0397 (Intl and CA) 
Canadian Office: 
(905)841-7557 • (800)638-4741 
FAX: (905)841-3693 
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Made in the USA by: 
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Use of traps 
not declining 
The November 1994 issue of CT in-
cluded an article "Addressable set-
tops: Signal security for today and 
the future." 

It contained many inaccurate gen-
eralizations concerning traps. The 
reference to dramatically declining 
use of traps is simply not true. A 
check of trap suppliers will find em-
ployment and production near record 
levels. 

During the recent launch of En-
core and Starz, millions of negative, 
positive and tier traps were shipped. 
New positive trap systems, such as 
Eagle's Side Band Interdiction Sys-
tem and Arcom's Gaussian System, 
were in very high demand. Eagle 
alone, designed and shipped over 
350 new models of eight-pole tier 
combinations representing 900,000 
units. 

Canada recently approved 10 new 
premium channels to launch this 
year. MSOs and small operators 
alike will purchase millions of tier 
traps. Medium and small systems 
throughout the world will continue to 
use traps because of economic and 
friendliness issues. Internationally, 
because of the low per capita income 
of subs, traps are being shipped in 
huge quantities. 

In regard to security, the afore-
mentioned article never referred to 
the theft occurrences of old address-
able converter/descramblers and pi-
rate boxes (which costs cable opera-
tors millions) and that traps are used 
to back up questionable locations. 
Whenever the demise of traps is 
raised, our production levels in-
crease! 

Chester Syp 
Sales Manager 
Eagle Comtronics 

REPRINTS 
REPRINTS 
REPRINTS 
REPRINTS 
REPRINTS 
Communications 

Visibility 
Knowledge 
Information 

Reprints 
work for you! 
For more information 
call Marla Sullivan at 

(303) 839-1565 

Sadelco's New I GHz Calibrators 
Portable, ±1/4 dB Flatness, 4.5-1000 MHz 

Ideal 

for Calibrating 
Signal Level Meters 
and all CATV Equipment. 

— Expanded Freq. Range 
SC600: 4.5-600 MHz 
SC1000: 4.5-1000 MHz 

-; Increased Noise Output 
Level: +20 dB 

El Precision Rotary 
Attenuator 

H HorizontalNertical 
Sync Pulse Simulation 

Sadelco was 1st to advocate using H. Sadel's patented 
White Noise Application to calibrate Signal Level Meters Sadelco and other CATV equipment, more than a decade ago. , Inc. 75 West Forest Avenue, Englewood, New Jersey 07631 Tel: 201-569-3323 

Fax: 201-569-6285 
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SUPPLIES 
AMPS 

HUM SPECTRUM ANAU' 

NOISE LEVEL 

FLATNESS 

FULÉYAUTO1VIATEID 
COMPLIANCE TEST SYSTEM 
FACT: Semi-annual proof of performance testing is here to stay! 

NODES 

FACT: Manual FCC proof testing is time consuming, expensive and 
creates excessive, aggravating outages! 

FACT: L4NguardTM cuts the workload for your overburdened technical 
staff with total measurement automation! 

FACT: L4NguardTM does more and costs less than any other 
monitoring system! 

FACT: When proof time roils around again have 
our FA.CIS. and you won't roll your trucks! 

For more FACTS and a demonstration call AM today! 

Committed to Quality 
1900 AM Drive • PO Box 9004 • Quakertown, PA 18951-9004 

Tel: (215) 536-1354 FAX (215) 536-1475 
1 (800) 248-9004 
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NEWS 

SCTE Emerging Technologies '95: 
Best technical conference in years 
"Communications Technology" Senior 
Technical Editor Ron Hranac offers up 
the following report. 

Orlando, FL — If you weren't here, 
you missed what in my opinion was 

the best technical conference, at least 
as far as content is concerned, available 
to the industry in years. First the statis-
tics: SCTE's third annual Conference on 
Emerging Technologies was held this 
past January at the Stouffer Orlando 
Resort Attendance, at 1,300, was up 
37% from last year's conference. The 
proceedings manual was a whopping 
410 pages. Extra copies are available 
from SCTE headquarters. Call (610) 
363-6888 for information. The presenta-
tions were generally top notch. And a 
deserving industry veteran — Cox's 
Hugh McCarley — received the 1995 
Polaris Award. 

Ironically, "Emerging Technologies" 
was almost a misnomer considering 
some of the underlying themes in sever-
al of the panels. Certainly there were 
presentations about advances in tech-
nology, but I observed three very basic 
but important themes that came up sev-
eral times throughout the conference. 
Theme 1: There is no "one-size-fits-all" 
architecture that is right for every appli-
cation. Theme 2: Rather than build a 
system today that will be capable of 
every imaginable future service, build a 
system that can be easily upgraded 
when the marketplace will support those 
advanced services. Theme 3: The lowly 
subscriber drop will be our biggest im-
pediment to providing reliable digital 
services to the home. 

Full Service Network 
Things kicked off Wednesday after-

noon with a trio of well-received precon-
ference tutorials. The first was a Full 
Service Network (FSN) tutorial by Time 
Warner Cable's Jim Chiddix, Louis 
Williamson, Michael Adams and Ralph 
Brown. The FSN features a number of 
industry firsts: The first application of 
high-end return path operation (900 
MHz-1 GHz); the first use of compres-
sion on an operating cable system; and 

the first CATV application of asyn-
chronous transfer mode (ATM) and 
MPEG video via an ATM link. While the 
technology is impressive, the bottom 
line, according to Chiddix, is to find out 
what kind of money the public is willing 
to spend on new services. Time Warner 
personnel also had an operating demo 
of the FSN at the conference, using a 
stand-alone server. 

"Stuff under development" 
Intel Corp.'s Thomas Craver de-

scribed its proposed broadband cable 
data network architecture in the sec-
ond tutorial session. Craver empha-
sized that there are no products com-
mercially available yet to support this 
concept, because much of it is literally 
"stuff under development." Partnered 
with General Instrument and Hybrid 
Networks, the companies are betting 
on the home personal computer mar-
ket for their proposed asymmetric data 
architecture. It's asymmetric because 
the effective downstream data rate is 
27 Mbps, and the effective upstream 
data rate is 96 kbps. The 27 Mbps 
downstream data, which occupies 5 
MHz of a 6 MHz channel slot, is actu-
ally shared simultaneously among 
several users, although each user has 
a dedicated 96 kbps upstream data 
channel (100 kHz channel spacing). 
Ultimately this technology will allow 
cable operators to provide high-speed 
data communications over the CATV 
network. As a side note, presentations 
I've heard at several recent confer-
ences echo the sentiment that data 
communications will likely be the 
cable industry's first real money-mak-
ing opportunity in the interactive 
arena. 

The third tutorial covered the nuts 
and bolts of building a fast file server. 
Silicon Graphics' David Perro empha-
sized the importance of understanding 
customer requirements and the markets 
for file servers. The most basic server 
architecture consists of four compo-
nents: the clients (users); the request; 
the server itself; and the server's reply 
to the request. The convergence of 

three major industries — media (e.g., 
film entertainment), information pro-
cessing and communications (CATV, 
telephony, etc. ) — is driving the new 
markets for file servers. Perro noted that 
balanced server architectures will pro-
vide the best performance, and future 
applications will define input/output, net-
work bandwidth and latency require-
ments. Latency, by the way, refers to 
the delay from when the user initiates a 
request to when the response is re-
ceived by that user. In other words, how 
long does a customer have to wait after 
pressing the "order" button? 

Conference growth 
Society of Cable Television Engi-

neers President Bill Riker kicked off 
the conference itself on Thursday 
morning with opening remarks. He 
said the conference's incredible growth 
warranted upgrading the audiovisual 
facilities to handle the increased at-
tendance and, for the first time, re-
quired using a professional stage set. 
While this year's conference was the 
third annual, Riker explained that the 
conference series actually got its start 
back in 1988 as the SCTE's first na-
tional fiber-optics conference. He 
commented on the Society's board of 
directors elections and the proposed 
name change to Society of Cable 
Telecommunications Engineers. After 
a review of the conference agenda, 
Riker introduced the conference pro-
gram subcommittee chairman, Adel-
phia's Mike Smith. 

The first session, moderated by Paul 
Gemme, covered digital compression 
and alternative transmission tech-
niques. The most important message 
from this panel was the vulnerability of 
in-home wiring. Poor workmanship and 
substandard materials are among the 
biggest contributors to in-home wiring 
problems, and industry experts are be-
coming worried that this part of the net-
work may not adequately support the 
data transmission requirements of digi-
tal compression and other advanced 
services. 

Among proposals discussed to over-
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«Can You Afford To Deliver Poor (:4e);;:tdity Pictures 

Eliminate Electrical Noise (INR), 

Eliminate Random Noise (HO), 

Eliminate Co-Channel Interference (CF), 

Eliminate Ghosting Problems (Vector), 

And Use Your Existing Processor (IFDIV1)!!! 
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Off-Air Processor 
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(Not if you're using Wegener's Model 1694-02 Automatic Gain Control) 

•Independently Monitors Two Mono 

Audio Channel Or One Stereo Pair 

• +18 dBm tO -12 dBm AGC Range 

• Selectable AGC Time Constants 

ESTABLISHED 1975 

DENVEP, CO A7LANTA, 

303-779-1749 FAX 

• User Adjustable Peak Program Level 

• Installs In Existing 1601 Mainframes 

• Great For Use In Commercial Insertion 

Applications 

404-368-K.28 FAX 
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ST. LOUIS, MO OCALA, FL 

314-429-2401 FAX 914-351-4403 FAX 

"Unique" Products For The 21st Century! 
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Headend Standby 
Armco Genera. :Ff Stm 

* Package Includes 5 to 75 KW 
generator, LP or natural gas fuel. 

* Transfer switch with autc exerciser, 
and battery charger. 

* Installation insAe or outside 
with protective housing. 

Call. 
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1-800-628-0088 
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You could learn everything you 
need to know to pass the FCC's 
new proof-of-performance tests. 

Or we could just give you the answers. 

Without the right equipment, 
complying with the government's 
new cable TV regulations can be 
just as much a test of your study 
skills as it is a measure of your 
cable system's performance. 

Which is why you need the 
HP 8591C cable TV analyzer with 
Option 107. It makes complying 
with the new proof-of performance 
tests effortless by making all the 
tough measurements for you. 

Unlike other solutions that 
require complex calculations 
and calibrations between multiple 
instrtunents, the HP 8591C has 
integrated all existing proof-of-
performance tests into one 
easy-to-use, portable instrument. 
And it comes with three key 
video measurements required 
for 1995: differential phase, 
differential gain and chrominance-

to-luminance delay inequality. 

And for worldwide use, its stan-
dard NTSC format can be replaced 
with PAL or SECAM formats. 

And since all these measurements 
are noninterferirtg except CTB, 
you can make both RF and video 
measurements without disrupting 
your customer's programming. 

And, there's one other test the 
HP 8591C handles better than 
most. 

The test of time. 

It's modular architecture allows 

you to add new measurement 
capabilities as your testing needs 
change. Which means, when gov-
ernment regulations change in the 
future, so will the HP 8591C. That 
way, neither it nor 
your investment 
will become 
obsolete. 

So, you see, when 
it comes to perform-
ing the government's new 
proof-of-performance tests, 
there's really only one thing you 
need to know — the HP 8591C 
cable TV analyzer from Hewlet-
Packard. To learn more, call 
1-800-452-4844, Ext. 8307. 
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The 
HP 8591C 
is now at a 

new low price 

There is a better way. 

HEWLETT' 
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come these problems were the use of 
smaller optical-to-RF nodes closer to 
the home, then transmitting analog 
narrowcast services through the coax-
ial portion of the network; converting 
digital services to analog directly out-
side the home; converting high-level 
digital formats such as QAM or VSB 
signals to simpler BPSK or QPSK for-
mats at a network demarcation on the 
outside of the home (in other words, 
completely isolating the in-home wiring 
from the external network); "harden-
ing" of the drop with permanent con-
nections, better shielded cable and de-
vices, and use of high quality compo-
nents; and better education of the pub-
lic, home builders and our own work 
force about the importance of high 
quality materials and proper installa-
tion practices. As CableLabs' Claude 
Baggett put it, "We need to be more 
active in defining what goes into the 
home." 

Polaris award 
Thursday's luncheon was highlighted 

by the presentation of the 1995 Polaris 
Award to Cox Cable Director of Corpo-
rate Engineering and SCTE Region 9 
Director Hugh McCarley. The Polaris 

Award, sponsored by SCTE, Corning 
and CED magazine, recognizes individ-
uals who have been innovative in their 
application of fiber-optic technology. In 
addition, Corning donated $2,000 to 
SCTE in McCarley's name to fund fiber-
optic education. McCarley thanked his 
family, friends and co-workers, saying, 
"This award is really yours. I accept it on 
your behalf." 

FCC update 
Luncheon keynote speaker Richard 

Smith, chief of the Federal Communica-
tions Commission's Office of Engineer-
ing and Technology, commented that 
the government is looking to restructure 
communications and services markets 
to encourage more choice and compe-
tition. Upcoming FCC policies and ac-
tions will include finalizing rules on 
compatibility (TV sets, VCRs and sys-
tems); digital transmission standards 
for all video communications media in-
cluding cable TV and video dial tone; 
cable's implementation of telco ser-
vices; and high definition TV (HDTV) 
and broadcast standards. Smith cau-
tioned those planning to implement dig-
ital transmission to "pay attention to the 
FCC's schedule." 

Cable/telco 
Thursday afternoon's panel sessions 

began with comments by moderator Dan 
Pike. Panelists discussed telephony and 
the cable industry, clearly showing that 
cable operators today are far more will-
ing than in the past to talk openly about 
their telephony plans and projects. Ca-
bleLabs' David Reed revisited the favor-
able economics of hybrid fiber/coax ar-
chitectures such as fiber-to-the-feeder. 
Fiber-to-the-curb and fiber-to-the-home 
still cannot provide the same economies 
of scope. 

As for the business of telephony by 
CATV operators, the United Kingdom's in-
tegrated network model has shown cus-
tomers are interested in alternative 
providers. Telephone service penetration 
by CATV operators is running ahead of 
cable penetration! 

Highlighting the importance of in-
home wiring to two-way operation, 
NewChannels' Tom Staniec noted 
that in his company's telecommunica-
tions network trial, it was found that 
70% of the time, "reverse junk" comes 
from the house, and 25% of the prob-
lems are bad drops. The return path 
can be made to work, Staniec added, 
but operators should clean it up first 

Call For 
The 1995 Budco 25th 

Anniversary Catalog is 
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Communications • Visibility 
Knowledge • Information 

Reprints work for you! 
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THE HANDHELD 

FLASH MINI DT 
Portability & Per4orrance 

Enjoy true field portability with the 

handheld FLASH liber optic cable 

tester. It's small (6 1/2" by 8") ... 

lightweight (less than 3 1/2 lbs.) ... 

easy to use ... and performs flash 

maintenance, fault location, fault 

analysis, and verifies repairs with the 

touch of a button. 

The field based OTDR FLASH is the 

solution for all your construction and maintenance applications 

with flexible software tailored to your needs for all stages of 

test operation. The FLASH provides instantaneous link evalu-

ation to reduce repair time and improve efficiency. 

Engineered for full UDR functionally: 

• Dual wavelength capabilities - 1310, 1550 or 1310/1550 nm 

• Fast acquisition time to analyze attenuation and reflectance 
• Automatic injection level analysis 

• Automatic ghost detection 

• Real-time analysis (less than a second) 

• Splice location down to 0.05 dB 

• PCMCIA memory storage to analyze each trace 

• Choose between manual or an auto measurement 

• Flexible software solutions for specific applications 

• Low power consumption for over 8 hours of field operation 
• Simple user interface guides you through the test process 

You'll wonder how we squeezed in so much capability. The 
FLASH provides all the accuracy, speed, and features you'd 
expect from Wavetek. Get the Wavetek FLASH. 

Call 1-800-622-5515 
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The Lectro =power supply ensures continuous power 

When It's AR On The 
for your digital or analog signals„ .Zero transfer time! 

The Lectro ZTT 
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More future challenges 
Ted Hartson provided opening re-

marks to Friday's sessions, emphasiz-
ing the value of education as we move 
into a telecommunications future. Be-
fore the panel discussions got under-
way, SCTE Chairman Tom Elliot pre-
sented Bill and Anna Riker with a com-
mendation and plaques from the Soci-
ety's board of directors, recognizing the 
Rikers for 10 years of service to SCTE. 
Moderator Jack Terry of Northern Tele-
com then kicked off the morning's ses-
sions on broadband multimedia via 
cable. Some of the things the cable in-
dustry will need to come to grips with: 
bandwidth management, traffic engi-
neering, support systems and return 
path challenges. 

During Friday's luncheon, keynote 
speaker Gary Arlen of Arlen Communi-
cations made some interesting compar-
isons between Warner Cable's Qube 
system of the late '70s and early '80s, 
and today's interactive trials. While it is 
still too early to determine what interac-
tive services will ultimately be success-
ful, Arlen said that today the world is dif-
ferent. "The Nintendo generation has 
grown up," he added. 

Afternoon session moderator Jim 
Farmer of Antec pointed out that the in-
formation highway is really an informa-
tion tollway and asked attendees, "How 
much information is enough?" 

Panelists wrapped up the conference 
with discussions on technology migra-
tion into the future. While that future 
looks good, innovation could be stymied 
by excessive government regulation of 
standards, according to Walt Ciciora, 
Ph.D. He urged the industry to take a 
bigger role in the standards-setting and 
regulatory processes. 

Next year's Conference on Emerging 
Technologies will be held at the San 
Francisco Hilton, Jan. 9-11. 

Wireless Cable 
holds tech conference 
Tampa, FL — The first annual Wire-
less Cable Symposium of the Wire-
less Cable Association International 
was held here Feb. 4-6. The major 
thrust of the conference was digital 
methodologies for use in multichannel 
multipoint distribution service (MMDS) 
wireless. The digital compression 
plans parallel those of CATV (i.e., up 
to 10 programs per 6 MHz channel — 
with up to 33 channels available). 

Rev Up 
your 

Revenues! 
Integration Specialists, Inc. assists cable 

operators in maximizing profits by 
providing "off the shelf' technology for the 
delivery of data, video and voice services. 

From single point-to-point voice 
connections to wide area data 
networks to video conferencing 

systems, one call to 1ST will quickly 
get you on the road to increased revenue. 

-I -I II ite(iratioti Li LI U. 
Li• Spec  
66 Canal Center Plaza 

Suite 650 
Alexandria, VA 22314-1591 

(703)706-9000 • Fax (703)706-9010 

Meridian Technologies • Astarte Fiber Networks 

3 days of informative, cost-effective, up-to-date 
instruction for cable tv technicians. 
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Microwave 
Systems For 
Those Who 

Value: 

Experience 

Technology 

Service 

Cable AML 
a world of difference 

Call today: 
Tel (702) 363-5660 
Fax (702) 363-2960 

There were presentations by familiar 
cable people. Joe Waltrich of General 
Instrument presented a paper on the 
company's 64-QAM transmission for 
use in its MMDS set-top, which he said 
would be available in the first quarter of 
1996. Richard Citta's paper for Zenith, 
"VSB Digital Transmission Over MMDS 
Channels for the Wireless Cable Digital 
Alliance," presented the company's 
VSB digital transmission for use in its 
MMDS set-tops. He outlined the system 
description and presented field test re-
sults. John Bowler, vice president of 
R&D and cable LAN engineering, stat-
ed that Zenith MMDS set-tops also 
would be available in the first quarter of 
1996. 

There were a number of internation-
al attendees amongst the 200 regis-
trants; three of the 20 papers presented 
were from abroad, reflecting the heavy 
international activity in wireless cable. 

There has been much talk about 
wireless cable providing interactive ser-
vices. The first question that occurs is, 
how can the return from the subscriber 
be handled? The use of the telephone 
for return has a number of undesirable 
effects (e.g., interference with the use 
of the phone). John Wachsman, direc-
tor of convergence products for Pacific 
Monolithics, gave a paper on "Interac-
tive MMDS" in which he proposed the 
use of the H4 channels. The FCC has 
allocated a number of these channels 
for use by wireless cable. Wachsman 
described them and they are: contigu-
ous with MMDS band; 28 separate 125 
kHz channels; 50 kHz of modulation; 70 
kHz of frequency accuracy; and 24 dBm 
maximum output power. — Lawrence 
Lockwood 

No more FCC? 
CableFAX reports that at a recent 

dinner with communications industries 
representatives, House Speaker Newt 
Gingrich (R-GA) upped the ante of the 
GOP's deregulatory agenda, initiating 
talk about abolishing the FCC. In 
search of fundamental changes in 
government, Rep. Bob Walker (R-PA) 
said individual states, as well as mar-
ketplace competition, could do the job 
of the FCC. Rep. Jack Fields (R-TX), 
chair of the House Commerce Tele-
com and Finance Subcommittee, re-
cently asked House Budget Commit-
tee Chair John Kasich (R-OH) to as-
sign a staff person from his committee 
to the Commerce Committee to deal 
with the FCC. 

However, answering to 50 different 
sets of regulations would not be bene-
ficial to any industry, cautioned Penn-
sylvania Cable TV Association Presi-
dent Bill Cologie, who was part of the 
National Cable Television Associa-
tion's two-day telco lobbying effort in-
volving roughly 300 cable operators 
from 41 states. 

On Feb. 2, the FCC distributed a 
report to Congress, "Creating a Fed-
eral Communications Commission for 
the Information Age," detailing 35 in-
formal legislative recommendations. 
The proposals follow Vice President Al 
Gore's mandate to reinvent govern-
ment. One proposal has the agency 
auctioning off 1-800 numbers. But 
don't expect a bill to pass this session, 
said chief of staff for Tom Foglietta (D-
PA), citing Congress' heavy workload 
this session. 

ANSI plans to 
connect info highway 
WASHINGTON, DC — More than 100 
leaders from industry and government 
representing the Information Infrastruc-
ture Standards Panel met in January to 
review progress, coordinate action 
plans and identify standards require-
ments needed to implement the infor-
mation superhighway. The IISP is sup-
ported by the American National Stan-
dards Institute but funded by panel par-
ticipants. 

Approximately 15 standards require-
ments needed to attach or interface net-
works have been identified and are in 
the final drafting stage. These require-
ments will be presented to a wide vari-
ety of standards developing organiza-
tions, including members as well as 
nonmembers of ANSI, to determine if 
existing standards can meet identified 
needs. 

The Electronic Industries Associa-
tion's Consumer Electronics Group sub-
mitted a new proposal to resolve the dis-
pute over the interface Congress re-
quired by the FCC between TV sets, 
VCRs and cable. The proposal calls on 
the FCC to adopt a decoder interface 
designed to simply accommodate de-
scrambling of cable signals and to pro-
mote the competitive supply of set-top 
boxes. 

Times Mirror completed a $2.3 billion 
merger of its cable operations with Cox 
Communications. The deal makes Cox 
the fourth largest MSO, with 82 systems 
and 3.1 million subscribers. 
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Introducing Zenith MultiMedia. 
Power your way to new cable revenues. 

Today. 
Zenith Network 

Systems has developed the 
first real-time, two-way 
interactive analog system 
that offers you nearly every 
revenue-generating service 
associated with digital. 

And, since it's analog, you can install it at a frac-
tion of the cost. 

What's more, it's technology that's here, 
technology you understand, technology that's 
ready to install. Today. 

The MM2500' Set-Top 

Our MM2500 set-top is an addressable, broad-
band, stereo-compatible unit that offers you two 
distinct advantages. 

It is the only fully-downloadable, software-driven 
set-top, so you get full, diverse control from the   
headend. 

And the 
MM2500 
set-top is the 
only analog 
unit that sup-
ports revenue-
generating 
real-time, two-
way interactive 
services...the 
unregulated sources 
of revenue so essential to your growth 
and survival in today's competitive environment. 

The ScreenPlay' Authoring Tool 

The ScreenPlay Authoring Tool is an easy-to-
learn, easy-to-use WindowsTe based system that lets 

ARMCHAIR 
THEATRE 

Select your bvoite 
Movie Event front telow. 

you creatively customize 
on-screen displays down-
loaded to the MM2500 set-top. 

It comes with a wide variety of characters and 
other graphic devices built-in, while allowing you to 
scan in virtually any graphic you might choose. 

Real Revenues Today. And Tomorrow. 

While getting ready 
for the digital 

future, the 
MM2500 

set-top 
can begin 

to generate new 
sources of real revenues today. 

• Expanded promotion of PPV 
• Interactive program guides 
• Bulletin boards and messaging 
• Interactive shopping and games 
• New advertising options 
• Near video-on-demand 

Equally important, the MM2500 set-top can be 
a pathway for you — and your customers — to the 
digital future. 

Plug In To The Power" 

New technologies make way for new ways of 
making profits. And leading the way in technolog-
ical advancements is, of course, something Zenith 
has been doing for over 75 years — another reason 
to plug in to the power of Zenith. 

To learn more and to receive our free informa-
tion kit, just call us today at 1-800-239-0900. 

WATCH US. 

Zenith Network Systems is o Division of Zenith Electronics (:orporation. fiD Zenith Electronic, Cmpocition 1995. Windows is a trademark of Microsoft Corporation. 
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SCTE NENALc. ETE 

Nominations open 
for 1995 awards 

The Society of Cable Television Engi-
neers is currently seeking nominations 
for its 1995 Member of the Year Award. 
Presented each year at Cable-Tec Expo, 
this award is given by the SCTE board of 
directors to recognize a member for out-
standing contributions to the goals and 
purposes of the Society. 

All persons nominated for the award 
must be active members of the Society. 

Nominations must be received in writ-
ing by SCTE national headquarters no 
later than April 1, 1995. All nominations 
will be presented to the board of directors 
for consideration, and the selected per-
son will receive a plaque recognizing this 
honor at the 1995 Cable-Tec Expo, to be 
held June 14-17 in Las Vegas, NV. 

Since its establishment in 1974, the 
SCTE Member of the Year Award has 
been presented to 21 individuals. Previ-
ous recipients of the award are Wendell 
Woody (1994); Bill Grant (1993); Ron 
Wolfe (1992); Steve Allen (1991); 

Richard Covell (1990); Paul Beeman 
(1989); Mike Aloisi (1988); Rex Porter 
(1987); Sally Kinsman (1986); Pete 
Petrovich (1985); David Franklin (1984); 
John Kurpinski (1983); Clifford Paul 
(1982); Yves Fortier (1981); Thomas 
Polis (1980); Kenneth Gunter and Ralph 
Haimowitz (1979); James Grabenstein 
(1978); Frank Bias (1977); Glenn Cham-
bers (1976); James Collins (1975); and 
Steven Doudourfis (1974). 

The Society also is accepting nomina-
tions and entries for other awards to be 
presented at Cable-Tec Expo '95. Among 
these award programs are: 
• Personal Achievement Award — 

Recognizes technical personnel in our in-
dustry for outstanding job performance. 
• Field Operations Award— Promotes 

technical tools and procedures used in 
the field to enhance the work performed 
by installers, technicians and linemen. 
• SCTE Hall of Fame — Recognizes 

national SCTE members who, over the 
course of time, have made extraordinary 
contributions to the professional devel-
opment, ideals, goals and enhance-

ments of the Society and the industry. 
• Special Recognition Awards — Hon-

ors industry personnel who have made 
special contributions to the Society that 
were deserving of special attention by 
the industry. 

For further information on the Member 
of the Year Award and the Society's 
other award programs, please contact 
SCTE national headquarters at (610) 
363-6888. 

Announcing 
SCTE Online 

Now there's a new way to communi-
cate with the Society! If you have a com-
puter and modem, you can "log on" with 
SCTE via Prodigy or America Online 
computer services. The addresses of 
"SCIE Online" are as follows: 

Prodigy: AXUX78A@ prodigy.com 
America Online: MarvinSCTE @ 

aol.com 
Whether you want to send corre-

spondence, exchange information with 
fellow members, or download vital Soci-

With Anything Else. 

Integral's MOD System Makes Aerial 
Construction A Snap. 

The hassles of lashing and 
delashingaerial cable — and the 
inherent time and expense it adds 
to a new installation or repair job — 
can strand you at a construction 
project long after your deadline 
has come and gone. 

Integral comes to the rescue 
with Messenger-on-Duct (MOD), 
a uniquely designed conduit 
system that packages 
your strand and fiber 0 .16 
optic cable together 
in a single conduit INTEGRAL 
assembly. iI 

MOD with a pre-lubricated pull 
line pre-installed will enable your 
crews to make unassisted pulls of 
up to 10,000 feet, simplifying even 
your biggest jobs. 

So why get hung up with 
traditional strand and cable, when 
you can choose MOD for your next 
aerial project? Increase your cable 
up time and decrease your cable 

service down time with 
Integral's MOD. Call 

1-800-527-2168 
for complete 
details today! 

Exclusive Representative: 
CHANNELL COMMERCIAL CORPORATION • 1-800-423-1863 
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MORE is now 
Measures signal levels from 5-1000 MHz 

Provides hum testing at 60 Hz, 120 Hz or lower 
frequencies 

Automatically measures carrier amplitude and 
noise and computes ratio 

Leakage monitoring provided from 107 MHz to 
157.25 MHz in 12.5MHz steps sensing leaks as 
small as 5 11V/meter. 

Automatically computes aural-to- visual ratios for 
the complete channel plan. 

Easy to use multi-function push and spin dial sets 
all critical test parameters quickly and accurately 

Will measure and record all carrier levels at user 
sellable intervals of one minute to six hours, 
allowing unattended FCC 24 hr. level variation test 

Trilithic's Tricorder Ill is the first combination meter to give you trunk meter capability at a 
distribution meter's cost. Tricorder Ill quickly and accurately measures hum and carrier-to-
noise as well as signal levels and leakage. Its calibrated leakage option provides front panel 
settable convenience for FCC 
CLI testing. An easy user 
interface allows virtual one 
button control of all test func-
tions including Delta dB for 
determining aural, visual or 
pilot carrier ratios. A conve-
nient bag-mounted antenna 
increases leakage monitoring 
sensitivity up to four times 
that of previous Tricorder 
models. Tricorder's small size 
and low three pound weight 
allows it to be held and oper-
ated with just one hand. 
Tricorder Ill's advanced data 
logging features include storage of up to 24 complete records of carrier level 
scans which can be marked with a work order number and downloaded to a PC 
for verification. 

Don't need a full trunk meter? 
Try our Tricorder Il distribution meter - all of Tricorder Ill's 
signal level, leak monitoring and data logging features. The industry's 
best value when you don't need carrier-to-noise and hum tests. 

from 

1,295 
*Domestic List Pricing 

TRILITHIC 
9202 E. 33rd Street, Indianapolis, IN 46236 USA 
800/344-2412 / 317/895-3600 FAX: 317/895-3613 
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ety data, SCTE Online is here for you! 
For more information, contact Marvin 

Nelson of the SCTE staff at (610) 363-
6888. 

Wanted: 
Training materials 
development director 

The Society continues to grow in 
both membership and training needs. In 
an effort to increase the amount and 
type of training materials available to 
our industry, a new staff position has 
been created at national headquarters 
to direct the development of new train-
ing resources. SCTE is soliciting ré-
sumés of interested members who wish 
to join the national headquarters staff in 
this effort. 

The primary functions of this new posi-
tion, director of training materials devel-
opment, will include: 
• Overseeing videotape scripting and 

production; 
• Developing written training materials 

for publication; 
• Developing computer-based training 

programs; and 
• Interfacing with other training organi-

zations. 

The ideal candidate will have the fol-
lowing qualifications: 
• Active in the Society's BCT/E Certifi-

cation Program; 
• A minimum of five years experience 

in broadband communications; 
• Proven abilities in developing and or-

ganizing training programs; 
• Excellent communication skills, both 

oral and written; and 
• Experience with computer software 

(particularly word processing, presenta-
tion and graphics programs). 

Résumés, along with salary require-
ments, should be sent to the attention of 
Marvin Nelson at SCTE national head-
quarters, 669 Exton Commons, Exton, 
PA 19341. 

"SCTE-LIST" 
now available 
SCTE member David Devereaux-

Weber has organized another computer 
service for Society members and has 
provided the following information. 

SCTE-LIST is an Internet "mailing 
list," which is like a computer-controlled 
mailing system. A computer connected 
to the Internet keeps a list of interested 
people. Anyone on the list can send 

electronic mail to a single address, 
which is then copied and sent to the e-
mail address of all others on the list. 

Subscriptions are free and anyone 
with access to Internet e-mail can sub-
scribe, including users of Advantis, 
America Online, BIX, CompuServe, Del-
phi, Prodigy and many other on-line net-
works. Presently, SCTE-LIST has about 
234 subscribers. 

SCTE-LIST is operated through the 
facilities of the University of Wisconsin 
— Madison Division of Information 
Technology. The opinions expressed on 
this system are not necessarily those of 
the University of Wisconsin or the 
SCTE. 

"Subscribe" by electronic mail to the 
address: listserver@relay.adp.wisc.edu 
with the message: subscribe scte-list 
(your name). 

For example: subscribe scte-list David 
Devereaux-Weber 

The program that does the work (List-
server) gets your e-mail address from the 
return address of your subscribe e-mail, 
so subscribe from the system where you 
want to receive messages. 

Questions? Devereaux-Weber's e-mail 
address is: dave@clover.macc.wisc.edu, 
or call him at (608) 262-3584. 

Digital audio transmission is as simple as 

Since its debut 
in 1983, over 1 
million channels 
of Dolby AC-1 
have been used in 
DBS and digital 
cable radio 
systems. Its low 
decoder 
complexity is 
particularly suited 
for consumer-
based point-to-
multipoint 
applications. 

Dolby AC-2 has 
been embraced 
by audio and 
broadcast profes-
sionals for its 
contribution-
quality audio. 

Its encoder/decoder 
balance is well-suited 
for point-to-point 
applications as well as 
multimedia use. You'll 
find it in stand-alone 
codecs from Dolby as 
well as in storage and 
transmission products 
from our licensees. 

Field-proven since 1992 
in the Dolby Stereo 
Digital film format, 
Dolby AC-3 has been 
selected by the US HDTV 
Grand Alliance and 
leading suppliers of 

cable equip-
ment. With a 
wide range 
of available 

channels and 
configurations, this 
multichannel audio 
coding system is poised 
to become the universal 
audio delivery format for 
all entertainment media. 

Dolby audio coding products and technologies add up to top-notch audio quality for your application. 
Call as today at 415-558-0200 for more information on our digital audio products and licensing opportunities. 

Dolby Laboratories Inc. • 100 Potrero Avenue, San Francisco, CA 94103-4813 • Telephone 415-558-0200 • Facsimile 415-8b3-1373 

Dolby Laboratories Inc. • Wootton Bassett • Wiltshire SN4 8QJ • England • Telephone 0793-842100 • Facsimile 0793-842101. Telex 44849 

Dolby and the doubleiD•ombol are trademarks of Dolby Laboratories I icensing Corporation 0u994 Dolby Laboratories Inc. 894/ 10089/MI70 DO Dolby 
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More Voice, Video & Data Networks Depend on Alpha Power. 

.A While it may surprise 
some to discover that 

Alpha Technologies is 

the power leader in voice, video 

and data networks, it's no sur-

prise to those who know Alpha. 

Alpha has made it a habit of 

keeping power technology one 

step ahead of network technol-

ogy and two steps ahead of the 

competition. While others are 

struggling to complete design 

work on first generation sys-

tems, Alpha is designing the 

third generation of hybrid 

fiber/coax power solutions. 

Whatever architecture you 

are considering, there's a very 

good chance that Alpha has 

already designed, tested and 

proven a power solution. 

So while some are busy 

making a lot of noise about 

being the right choice for 

broadband power, Alpha has 

been out proving it in test 

locations from the U.K. to 

Omaha and beyond. 

For more information on 

Alpha's experience in providing 

broadband powering solutions, 

please call 1-800-421-8089. 

We'll be happy to send you tech-

nical information on current 

advances in broadband power. 

Middle East 
A1phatec 
Tel: +357-5-375675 
Fax: +357-5-3595 

United States 
Alpha Technologies 
Tel: (360) 647-2360 
Fax: (360) 671-4936 

Canada 
Alpha Technologies 
Tel: (604) 430-1476 
Fax: (604) 430-8908 

United Kingdom 
Alpha Technologies 
Tel: +44-1279-422110 
Fax: +44-1279-423355 

Germany 
Alpha Technologies 
Tel: +49-9122-997303 
Fax: +49-9122-997321 
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ills[oro of Broadband Palermo 

Alphas initial product designs developed 

Alpha Technologies founded 

Alpha introduces standby power 
with the AM Series 

Alpha introduces remote status 
monitoring 

Alone ,nuuduces dual-port power supply 

Alone introduces toonlerruptible power 
to broadband with the XM Series 

Alpha powers combined voice/video in U.K 

Alpha supplies fiber node powering 

Alpha powers voice/video lest sites 
across United States 

IT I 
ALPHA TECHNOLOGIES 

The Power of Experience. 



CORRESPONDENT'S REPORT 

Cryptography for video signal security 
By Lawrence W. Lockwood 
President, TeleResources 
East Coast Correspondent 

Decent developments in the protection 
EX& TV signals from piracy by digital en-
cryption have been announced by Zenith, 
among others. Historically the protection of 
analog signals has been done by analog 
"scrambling" and a description of the vari-
ous scrambling methods has been writ-
ten.' Now cable is entering the digital world 
and classic digital encryption techniques 
can be adapted to TV requirements. Most 
analog scrambling schemes use various 
methods of altering the analog TV signal 
so that N receivers cannot use it without 
the process of "descrambling" (i.e., restor-
ing the analog TV signal to the standard 
format that the receiver can use). 

For 100 years the telephone compa-
nies have sold the use of their networks 

Table 1: Decimal and binary 
equivalents 

Decimal 
0 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 

Binary 
numeral 
0000 
0001 
0010 
0011 
0100 
0101 
0110 
0111 
1000 
1001 
1010 

Table 2: Stream ciphering of 
DOG using XOR 

DO G 

Plaintext 010001001100111101000111 
S Keystream 100110101101010100110010 
Ciphertext 110111100001101001110101 

Table 3: Decrypting DOG 
with XOR 

Ciphertext 110111100001101001110101 
Keystream 100110101101010100110010 

Plaintext 010001001100111101000111 

D O G 

to their subscribers for the transmis-
sion/reception of voice, data, etc. Cable 
companies, on the other hand, have sold 
to their subscribers the programs that are 
transmitted over their cable networks. 
The two businesses, although both in-
volve the use of complex networking 
technologies, are fundamentally different 
in that the products being paid for are en-
tirely different. The products (programs) 
being sold by cable systems are not 
owned by the cable systems. The owners 
of the programming are quite logically 
concerned that their programming is pro-
tected from "piracy" and this is where dig-
ital encryption enters the picture. 

The EIA/NCTA Joint Engineering 
Committee was formed in the wake of the 
Cable Act of 1992. This committee has 
pretty much agreed that future TV sets 
may have the video decompression and 
digital-to-analog conversion circuits built 
into them. Thus, to protect the digitized 
TV signals of is and Os, digitized encryp-
tion will have to be added. Encryption of 
digital signals essentially means using a 
digital "key" to encrypt the signal (i.e., 
shuffle the is and Os into a sequence 
that is unintelligible without the use of the 
key to "unshuffle" the is and Os into their 
original sequence). There are two gener-
ic encryption techniques — the private 
key and the public key. The public key 
method is not adaptable to cable require-
ments so various private key technolo-
gies are being proposed — VideoCipher 
I from General Instrument and the 
Zenith/Teledyne conditional access and 
encryption technology are two examples. 
(More on this technology later.) 

Probably the most widely used digital 
encryption method is the Data Encryption 
Standard (DES) developed by IBM and is-
sued in 1977 as a federal standard by the 
National Bureau of Standards. The DES 
has been heavily used since then for 
banking transactions and in general com-
merce. There has never been a recorded 
case of its being broken — which com-
pares most favorably with the protection 
offered by analog TV scrambling that has 
suffered a number of compromises. 

Binary addition 
and modulo 2 addition 

Table 1 provides the binary equiva-
lents for the decimal values of 0 to 10. 

"No matter how 
strong a private key 
system is, the 
protection of the key 
is mandatory. If it is 
compromised the 
system is then 
subject to piracy." 

The rules for binary addition are: 
1 + 1 = 0 and carry 1 to add to next 

column to the left 
1 + 0 = 1 
0 + 1 = 1 
0 + 0 = 0 

Using these rules one can check how 
the binary equivalents in Table 1 are de-
rived. 

The definition of modulo 2 addition of 
binary signals is binary addition without 
a carry action. This is accomplished by 
an exclusive-OR (XOR) gate, which is a 
gate that produces a 1 when either input 
is a 1 and that produces a 0 when both 
inputs are a 1 and produces a 0 when 
both inputs are O. The symbol used for 
this type of addition (with no carry) is e. 

The rules for modulo 2 addition are: 
1 + 1 = 0 
1 + 0 = 1 
0 + 1 = 1 
0 + 0 = 0 

Stream ciphering 
One method of digital encryption 

called "stream ciphering" applies a 
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Filth more broadcasters ar,d CATV operators realizing the 
benefits and switching to fiber optic networks, the demand for 

"signal purity"and higher signal ouality transmission has increased. 

DX sheds a new light on high performance for today's cable 

operators with the new DIR-657 integrated receiver,' descambler. 

With a long list of features. including RS-250B broadcast quality 

performance and optional RS-232C interface for remote operation 

the new DIR-657 outshines all other satellite receivers in delivering 

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 
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pseudorandomly generated stream of bits 
("keystream") to the plaintext stream 
using the XOR operation. The stream ci-
phering of the digitized representation of 
"DOG" in its ASCII values is shown in 
Table 2 (page 24). The XOR operation 
has the interesting property that having 
generated a ciphertext using the XOR op-
eration with a key and the plaintext, the 
plaintext can be recovered from the ci-
phertext and the key with another XOR 
operation as shown in Table 3 (page 24). 

The usefulness of modulo 2 addition 
can be seen if we let: 
M = a binary message of n bits 
K = a binary key of n bits 
C = ciphertext 

To encrypt a message, we can use: 
M K = C 

And to decrypt a ciphertext, we can use: 
ceK.m 

A second method of digital encryp-
tion is known as "block ciphering," 
wherein the plaintext is broken into 
blocks that are then replaced by blocks 
of ciphertext. As an example, the plain-
text digitization of DOG could be broken 
into two, 12-bit blocks and each 12-bit 
block encrypted into a 12-bit ciphertext 
block. A 12-bit block cipher is men-
tioned for illustration purposes only 
since in order to resist cryptanalysis 
(decryption) effectively, a block cipher 
device must be much larger (e.g., 64 
bits). 

Concepts relating to the DES 
Permutation is another term for trans-

position. The number, letter or character 

in a starting position is transposed or 
shuffled to another position using a 
specified scrambling key. An example is 
shown in Table 4. The transposition has 
the fourth character in the first position, 
the third character in the second posi-
tion, and so on with the second charac-
ter in the last or sixth position. With a 
word such as "SYSTEM," the permuta-
tion-transposition works as shown in 
Table 5. 

In cryptography the process of shuf-
fling the position of binary digit is illus-
trated by permutation box or P-box such 
as shown in Figure 1. 

Substitution tables 
A product-cipher or product transfor-

mation involves a combination of both 
transposition and 
substitution to pro-
duce a ciphertext. 
Whereas transposi-
tion shuffles digits 
following a fixed 
sequence (as in a 
P-box), substitution 
should provide a 
nonlinear replace-
ment — nonlinear 
meaning that it is 
possible for more 
is to result in the ci-
phertext than began 
with the plaintext. 
A substitution 

table works with a 
key to replace an 
input character with 
an output character. 
The output charac-
ters need not bear 
any relationship to 
the input charac-
ters. The key con-
trols the selection of 
characters. 
A quite simple 

example of a substi-
tution table is the Vi-
genere one shown in 
Table 6. Each sub-
stitution character is 
found by going down 
the column of the 
plaintext letter until 
the key letter is 
reached. The sub-
stitution letter is 
found at the inter-
sect of the plaintext 
letter and the key 
letter. 

Input may be di-

vided between two or more substitution 
tables. 

Let's devise two such tables, each 
with three digits from the group 3, 4, 
5, 6, 7 and 8 scrambled in them as 
shown in Table 7 (page 28). This pro-
cess uses a key of 3-2-1. Input to Si 

Table 4: Transposition 

Character 
starting Transposition 
position position 

Moves 
to new 
position 

1 
2 
3 
4 
5 
6 

Table 5: Permutation of "SYSTEM" 

Starting Permutation New 
Position position Word Result position 

1 4 S T 1 
2 3 Y S 2 
3 5 S E 3 
4 6 T M 4 
5 1 E S 5 
6 2 M Y 6 

Table 6: Vigenere substitution table 

Key letters 

A 

D 
E 

G 
H 

N 
0 

S 

V 
VV 
X 
Y 

ABCDEFGHIJKLMNOPQRSTUVWXYZ 
",-„Plaintext 

letters ABCDEFGHIJKLMNOPQRSTUVWXYZ 
BCDEFGHIJKLMNOPQRSTUVWXYZA 
CDEFGHIJKLMNOPQRSTUVWXYZAB 
DEFGHIJKLMNOPQRSTUVWXYZABC 
EFGHIJKLMNOPQRSTUVWXYZABCD 
FGHIJKLMNOPQRSTUVWXYZABCDE 
GHIJKLMNOPQRSTUVWXYZABCDEF 
HIJKLMNOPQRSTUVWXYZABCDEFG 
IJKLMNOPQRSTUVWXYZABCDEFGH 
JKLMNOPQRSTUVWXYZABCDEFGHI 
KLMNOPQRSTUVWXYZABCDEFGHIJ 
LMNOPQRSTUVWXYZABCDEFGHIJK 
MNOPQRSTUVWXYZABCDEFGHIJKL 
NOPQRSTUVWXYZABCDEFGHIJKLM 
OPQRSTUVWXYZABCDEFGHIJKLMN 
PQRSTUVWXYZABCDEFGHIJKLMNO 
QRSTUVWXYZABCDEFGHIJKLMNOP 
RSTUVWXYZABCDEFGHIJKLMNOPQ 
STUVWXYZABCDEFGHIJKLMNOPQR 
TUVWXYZABCDEFGHIJKLMNOPQRS 
UVWXYZABCDEFGHIJKLMNOPQRST 
VWXYZABCDEFGHIJKLMNOPQRSTU 
WXYZABCDEFGHIJKLMNOPQRSTUV 
XYZABCDEFGHIJKLMNOPQRSTUVW 
YZABCDEFGHIJKLMNOPQRSTUVWX 
ZABCDEFGHIJKLMNOPQRSTUVWXY 

Plaintext letter 

2 Key letter—O.- Substitution letter 

As an example: 
BC = Plaintext 

UN = Key VP = Ciphertext 
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ometimes 
you don't need our 
ABS enclosures. 

Channell Commercial's high quality ABS plastic 

enclosures have a well-earned reputation. but—for some 

applications—you may not need them. 

In applications where intense sun, cold temperatures, 

or security are not major concerns, thin-wall 

polyethylene enclosures could be an 

economical alternative for 

housing your taps 

and 

splitters. 

Most 

polyethylene 

enclosures are 

either vacuum or blow-molded, hut these 

manufacturing methods leave a lot to be desired. A 

constant all thickness cannot he assured and all the 

UV stabilization additives in the world won't fend 

off deterioration of the polyethylene plastic. 

Other problems, ranging from molding 

ineffective ventilation 

louvres to 

incorporating 

poor quality 

locking features, are associated with these techniques. 

And, as many system operators have found out, a 

simple pocketknife in the hands of the local street bully 

can be a polyethylene enclosure's worst nightmare. 

We recognize that some system operators need an 

Reader Service Number 125 

inexpensive enclosure for their passive applications. To 

meet this need, Channell 

Commercial 
has 

developed a • 

series of high 

production injection-

molded 

polyethylene 

enclosures that 

assure constant wall thicknesses 

and include features found on our 

most popular Signature Series 

enclosures. The result is polyethylene enclosures that 

are cost competitive and have the highest possible UV 

protection, yet are far superior in design to any existing 

polyethylene enclosures found in the industry today. 

When you feel that you don't need our ABS 

enclosures, take a look at our new 

polyethylene enclosures. They're designed 

for our economy-minded customers, but are 

engineered and manufactured to our high standards in 

our own facilities. For a sneak preview, just keep 

reading future issues of this fine publication. 

CHANNELL 
COMMERCIAL CORPORATION 

North America: 
800/423-1863 • 909/694-9160 • FAX: 939/694-9170 
International Offices: 
Canada 
800/387-8332 • 905/567-6751 • FAX: 905/567-6756 
United Kingdom: 
+1 44 71 589 3304 • FAX: +1 44 71 589 1021 



Figure 2: Product-cipher system 

o 

o 

o 
Plaintext 

o 

P-box S-boxes 

o 
Ciphertext 
o 

and S2 is as follows: the first three char-
acters from a P-box are replaced by 
characters in S, following the key se-
quence; the next three characters from 
the P-box are replaced by the charac-
ters in S2 back and forth, Si, S2, Si,... 

Using the word SYSTEM and the 
preceding permutation results, we have 
the cipher as shown in Table 8. In this 
discussion, we started with the plaintext 
word SYSTEM, transposed it to become 
TSEMSY, and replaced each character 
to develop the ciphertext 847653. 
A product-cipher system is dia-

grammed in Figure 2. Shown is binary 
plaintext going through a P-box and 
then through a group of substitution 
boxes or S-boxes. The P-box will shuffle 
the position of the 0, 1 digits using a 
fixed sequence. The S-boxes will pro-
vide the substitution characters based 
on a key in a nonlinear way. 

Simplified DES 
Figure 3 represents a more involved 

product-cipher having the basic charac-
teristics of the DES. The system in Fig-
ure 3 shows a plaintext converted to bi-
nary digits. These digits are scrambled 
in a P-box; the results have a key 
added to them using modulo 2 addition as 
signified by the symbol O. The resulting 
set of binary digits is divided into left 
and right halves to become the input 
into a left and right S-box. Here substitu-
tions occur. The output from the S-boxes is 

Table 7: Substitution tables 

s, 

1 2 3 

7 4 8 

S 2 

1 2 3 

3 5 6 

then scrambled by a 
permutation box la-
beled P-1. This box is 
an inverse permuta-
tion box; that is, it 
scrambles in a re-
verse sequence of 
the starting P-box. 
Finally the bits of P-1 
are converted into 
standard characters 
to produce a cipher-
text. This system is 
presented solely for 
illustrative purpose 
to indicate the basic 
characteristics of 
the DES. 

The full encipher-
ing diagram of the 
DES as published 
in the standard is 
shown in Figure 4 (page 32). The DES al-
gorithm converts 64 bits of plaintext into 64 
bits of ciphertext under the action of a 56-
bit keying parameter. Deciphering is es-
sentially the operation in reverse. 

Figure 3: Product-cipher system 

Plaintext 

Binary 
plaintext 

S, left 

P-box 
tranposition/ 
permutation 

S-boxes 

Substitutions 

;  EP-1 -box inverse 
transposition/ 
permutation  

Binary 
ciphertext 

Ciphertext 

Key 
(add mod 2) 

S2 right 

 1 

Zenith/Teledyne conditional 
access and encryption 

Zenith and Teledyne have developed 
a conditional access and encryption 
system for use in CATV. Teledyne of 
Northridge, CA, has largely served the 
military and is well known for its devel-
opment of Identification, Friend or Foe 
(IFF) system. 

John Bowler, Zenith vice president, 
corporate R&D and network systems 
engineering, said: "Our system should 
be as secure as those Teledyne has de-
signed for military applications. As set-
top decoders continue to play a signifi-
cant role in the wide range of program-
ming choices being developed, a high-

level, tamper-proof security system is 
essential. Our Media Access system 
will be the most secure on the market." 

Conditional access is simply identify-
ing a customer and authorizing him to 
receive a program. It is now often done 
with an addressable set-top. Encryption 
adds another level of security. 

Teledyne designs block cipher sys-
tems with what it calls dynamic substitu-

Table 8: Cipher resulting 
from use of substitution table 

si/s2 
replacement 

Word Result Key character 
s T 3 8 
Y S 2 4 
s E 1 7 
T M 3 6 
E S 2 5 
rvi Y 1 3 
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The PM Touch: 
EVOLVING TECHNOLOGY, 
EXPANDING SERVICE 
Over 30 years of superior service, 
Power & Telephone Supply has 
expanded its depth of CATV products 
to include a full-line inventory of 
connectors, conductors and instru-
mentation equipment representing 
the industry's top suppliers. 
A network of 15 company-owned 

warehouses (including a new Los 
Angeles branch) disperses this 
inventory to the places where it's 
needed. Customer deliveries and 
warehouse restocking are optimized 
by a company-owned truck fleet. 

Power & Tel's unique combination 
of resources results in superior price, 
service and product availability. 

World-class experience, product 
depth, local attention to customer 
needs. No wonder Power & Tel is 
number one for smart buyers. 
Contact us for the outlet nearest you. 

Power &Telephone 
Supply Company 
800/238-7514 
2673 Yale Avenue • Memphis, TN 38112 
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Laser By 
Only From Gene 

When you design a system, you 

want a laser with the power you 

need. Right? You wouldn't want 

a laser with the power to transmit 

across town when you're only 

transmitting across the street. 

Introducing STARBLAZER ' 750 

MHz. "Laser By The Foot." Six 

different lasers with five different 

power options that rocket your 

signal as far as you need it 

to go. It's the most economical 

way to send a signal. 

STARBLAZER lasers not only 

provide superior picture quality, 



e Foot 
rai Instrument. 

90e. 

they're also very versatile--which 

means they adapt easily to many 

architectures and applications. 

Don't be overpowered by a laser. 

Just get the power you need 

iji 

ilr 

î, 

with STARBLAZER. 

Call us at 1-800-523-6678 to 

find out more. 

"Laser By The Foot." Another first 

from General Instrument. 

12 

STARBLAZER 

•--Liee>04011 

General 
Instrument 
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Going fiber in a small way 
By Karl Poirier 
Vice President, Corporate Development 
Triple Crown Electronics 

W hile AM optical fiber has be-
come the norm for new-builds, 
most system designs and re-

lated technical publications see fiber in 
the "information superhighway" context. 
These large system designs are meant 
to incorporate future interactive services 
and new forms of telecommunications 
and tend toward ring, star and other 

more complex architectures. There is lit-
tle written on the deployment of fiber in 
smaller systems for the more prosaic 
objectives of system performance and 
reliability. This article looks at fiber de-
ployment from the viewpoint of the 
smaller cable system with emphasis on 
hands-on aspects. 

To begin: Why fiber? 
Many small to medium CATV opera-

tions still look at fiber as a big system 
product. The technology is still a little 

Figure 1: Power doubling vs. DFB laser 
Power doubled amplifiers at +11 in, +35 out: 77 channels 
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frightening and the costs and benefits 
are not clearly understood. The very 
concept, let alone the too s, equipment 
and procedures seem too much for 
them to accept with any level of comfort. 
However, the technology of fiber has 
been refined and simplified over the last 
two or tnree years and is accessible to 
anyone (with a little guiaance). If we 
look at fiber deployment in small sys-
tems, we can break down the process 
into a few basic categories: 
• The basic AM fiber link 
• Link performance 
• Fiber architectures 
• Designing and operating a fiber-

based system 

Fiber link 
The fiber link consists of three 

parts: transmitter, receiver and light 
path. There are three basic transmit-
ter types currently avalable, each 
with its own characteristics and appli-
cation. 

1) F-P (Fabry-Perot) laser transmit-
ters are low-cost, low-channel capacity 
devices used for data or low-channel 
capacity video such as sub-low return 
paths or dedicated low capacity point-
to-point links. 

2) DFB (distributed feedback) laser 
transmitters are the most common 
cable TV forward band lasers. They 
are usually built to operate in the 
1,310 nm wavelength for CATV appli-
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Figure 2: Typical DFB fiber 
link noise performance (77-
channel loading, 550 MHz) 
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cations with output power in the 8-12 
milliwatt range. 

3) Externally modulated YAG laser 
transmitters are fairly expensive high-
power devices that are normally em-
ployed in primary or backbone applica-
tions for larger networks. YAG lasers 
operate in the 1,310 to 1,550 nm wave-
length and offer output powers in the 15-
20 milliwatt region. 

It is important to note that these laser 
transmitters are available from many 
sources in a wide variety of styles and op-

tions. However, when delivered to the 
user, they have been essentially reduced 
by the manufacturer to an "RF in/light out" 
black box, and require only elementary 
cautions to operate. It also is notable that 
much like CATV amplifiers, there is no 
magic in the performance area. Good 
quality transmitters and receivers will gen-
erate similar RF performance, even when 
intermixing different brands in a link. 

Receivers 
Receivers come in a wide variety of 

styles, but these are mostly feature and 
operating mode related. The heart of a re-
ceiver is a device that performs the elec-
tronic opposite of the transmitter: modulat-
ed light coming in is transformed to cable 
TV RF out. The decisions when selecting a 
receiver are more in the area of: 
• Single fiber, dual fiber or fiber/RF 

backup receiver 
• Stand-alone receiver or receiver/ 

trunk amplifier 
• General flexibility, features and reli-

ability 

Light path 
The light path consists of the fiber 

connections, splitters, couplers and 
other passive devices. The fiber con-
sists of color-coded fiber strands incor-
porated into a functional cable, and 
may comprise anywhere from one to 
several hundred fibers per cable de-
pending on the application. The fiber it-
self will be a "single-mode" type, mean-
ing that it has a very small transmission 
core, in the region of 8-10 microns in di-
ameter. Only single-mode fiber is used 
for cable TV distribution. The fiber will 
have been "corrected" for transmission 
of either 1,310 nanometer, 1,550 nm or 
in some cases both wavelengths. The 
transmission loss will be in the region of 
0.35 dB/km at 1,310 nm, or 0.25 dB/km 
at 1,550 nm. 

Three types of connection are re-
quired for a fiber link: permanent, inter-
im and disconnectable. The various 
connection methods range in insertion 
loss from 0.01 to as high as 0.5 dB, and 
with such low fiber cable losses, the 
splice performance can be a significant 
system reach factor. 

Permanent connections are em-
ployed where a fiber is to be connect-
ed to another with no apparent need to 
disconnect in future. The most com-
mon form of permanent connection is 
the fusion splice where the fibers are 
in fact welded together. This process 
involves the use of equipment that 
most small systems cannot afford to 
own but such splicing services are 
available from major construction con-
tractors. 

Interim connections are used where 
a fusion splice is not immediately 
available or for emergency fiber 
restoration. They consist of a wide va-
riety of mechanical connectors that 
align and hold the fiber ends together. 
Some of these devices are one-time 
only, where the connector is discarded 
if the splice does not perform as ex-
pected. In other types, the splice can 
be tuned and optimized and even re-
done if desired. 

Connectors are used where we ex-
pect that there may be a need to dis-
connect an item such as a coupler or a 
piece of electronics. There are many 
types, but they are generally classified 
as "PC" or physical contact, and "APC" 
or angled physical contact. The connec-
tor type prefix, such as "FC," "ST" or 
"SC" describes the body and fastening 
style. APC connectors are more expen-
sive but have better return loss, and are 
most often used at the laser end of the 
link. To ensure interconnectability, all 
equipment should be purchased with 
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Figure 4: Trunk fiber replacement 
Conventional 32-amplifier transport trunk 
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the appropriate mating pigtails includ-
ed. 

Fiber is split or divided with cou-
plers having split ratio losses similar to 
the CATV devices with which we are 
familiar. 

Link performance 
A fiber link is characterized by carri-

er-to-noise (C/N) and distortion perfor-
mance. While delivering both parame-
ters at an acceptable headend level, 
fiber is not ideal for all applications. It is 
possible to operate conventional ampli-

fier cascades delivering better perfor 
mance over short distances. In Figure 1 
on page 36, the comparison of a power 
doubled amplifier cascade with a DFB 
fiber link shows that for transport dis-
tances up to about 5 km (3 miles), con-
ventional technology performs better. It 
is in the longer transport application that 
the fiber link offers a performance ad-
vantage because the link, when operat-
ed within the allowable budget, delivers 
the same performance regardless of 
distance. Fiber may be implemented for 
short links when reliability or access 

(rather than RF performance) are the 
primary driving factors. 

In a fiber link, the composite triple 
beat (CTB) and cross-modulation are to-
tally a function of the laser transmitter. 
With a 77-channel load, a DFB laser will 
deliver a CTB performance of -65 to -67 
dB regardless of distance to the receiv-
er. Some manufacturers offer lasers 
with predistortion that can improve this 
CTB to the -75 dB region. Conventional 
trunk amplifiers will exceed this over 
short transport distances. 

In a fiber link, the C/N performance 
is a function of the sum of the laser 
noise limit and the optical power at the 
receiver, with some less significant 
noise being generated in the fiber 
under certain conditions. As we would 
rarely plan to build a transport system 
with less than 48 dB C/N, we arrive at 
a fairly narrow limit of allowable receiv-
er power. The receiver requires an 
input of -4 dBm to deliver 48 dB C/N, 
while above +1 dBm, the laser noise 
prevents any further significant C/N 
improvement beyond 52 dB. (See Fig-
ure 2 on page 40.) 

If we push the link to the 48 dB C/N 
limit, or -4 dBm receiver input, we then 
establish the overall performance of 
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Figure 5: Necessity of redundant fiber paths 
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the link as in the example: 550 MHz, 
77-channel loading. 1,310 nm. In this 
example: 
• A DFB laser (nonpredistorted) can 

deliver -67 dB CTB regardless of distance 
to the receiver. 
• A receiver operating at -4 dBm input 

power can deliver 48 dB C/N. 
• A 10 mW laser has an output power 

of +10 dBm. 
• The difference between +10 dBm and 

-4 dBm is 14 dB. This is the loss budget. 

This link is a fixed item that will deliv-
er 48 to 52 dB C/N and -67 dB CTB over 
a distance or loss budget of 9 to 14 dB 
(how ever we choose to allocate it.) 

At 0.35 dB/km (rounded to 0.4 to 
allow for splices), this budget could be 
used to deliver signals to: 
• One receiver at a distance of 35 

km/48 dB C/N (22 km, 52 dB), 
• Two receivers at a distance of 25 

km/48 dB C/N (13 km, 52 dB), 
• Four receivers at a distance of 15 

km/48 dB C/N (3 km, 52 dB), or 
• A variety of unequal divisions and 

fiber loss totaling 9 to 14 dB, depending 
on the C/N required from the laser to 
any individual receive node. 

Thus, for most applications we can 
think of a fiber link as a fixed perfor-
mance item, varying only in reach/node 
count. When we take this approach, we 
can then visualize fiber feeding a sys-
tem along the lines of configurations de-
scribed in Figure 3 (page 38). 

More importantly, this fixed perfor-
mance item requires no access, power-
ing or maintenance, and this can be the 
most significant factor in selecting fiber 
as the system transport medium. 

Fiber architectures 
While the architectures proposed in 

large system rebuilds may be elaborate 
to the point of appearing foreboding, the 
designs that will be applied to medium 
to small systems are relatively straight-
forward. Two basic design architectures 
will be employed when implementing 
fiber in these systems: fiber trunking 
and fiber backbone (or fiber-to-the-ser 

Figure 6: Basic equipment for fiber trunk replacement 
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vice-area — FSA). 
Fiber trunking is the simplest and 

probably first step that most systems will 
take into fiber. As the name implies, this 
is fiber applied as a trunk replacement. 
It is possible to replace a 16- to 32-am-
plifier transport trunk with a fiber cable 
and only two pieces of electronics (laser 
transmitter and optical receiver). Figure 
4 (page 40) shows a trunk fiber replace-
ment with either RF or second fiber 
serving as backup. 

Fiber backbone is employed where 
the trunk has local subscriber distribu-
tion along its length and cannot be 
abandoned in favor of a fiber transport 
link. In this architecture, the fiber inter-
cepts and replaces the existing trunk at 
strategic points providing a fresh input 
point. If the trunk is maintained as a sin-
gle direction feed, then each fiber re-
ceiver can have an RF backup available 
from the previous section. To further re-
duce amplifier cascades, the trunk can 
be reversed to feed forward and back-
ward from the receiver point. This 
should be backed up by redundant fiber 
paths as in Figure 5. 

FSA is similar to fiber backbone. The 
difference is that rather than simply 
feeding subscribers along an aban-
doned RF trunk, we deliberately break 
the system into smaller mini-systems. 
We begin by identifying "logical nodes" 
in our system. A logical node is an area 
that could operate as a stand-alone 
cable system if a local headend were 
available. Logical nodes should be 
areas of about 3,000 subscribers or less 
and might be entire communities along 
a transport trunk or a subdivision of a 
larger urban area. A good guideline for a 
service area is one wherein all sub-
scribers could be reached with cas-
cades of six to eight amplifiers. The cen-
ter, or node, should be within reach of 
receiving -4 dBm to +1 dBm of optical 
power. At this location, a fiber receiver 
brings a virtual headend delivering 48 to 
52 dB C/N and -67 dB CTB to the ser-
vice area. In Figure 5, each node is a 
service area, and could be considered a 
mini-system. 

Design and operation 
The first step in designing and oper-

ating a fiber-based system is to under-
stand some fundamental points. These 
include: 

1) When the overall cost of materials, 
makeready and construction are consid-
ered, the actual cost per fiber is fairly 
small. Adding fibers later would be a 
major cost penalty. In light of this, we 
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Figure 7: Typical multiple node fiber design 
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should plan at the outset to lay four to 
six fibers to each receive location. We 
can see how even four fibers could be 
quickly exhausted if we use one for 
cable, one for return signals, one for 
digital, and one for the future (a 
spare). 

2) When we plan to feed more than 
one receiver on a common path, the 
first impulse is to split the fiber at a 
field splice point. This should always 
be avoided! Split at the headend and 
run parallel fibers if necessary. It may 
cost more in fiber but removes future 
bottlenecks and limitations. 

3) The first fiber link, unless an RF 
backup is provided as in Figure 4 
(page 40), will consist of two laser 
transmitters. This is necessary even if 
one transmitter will suffice for normal 
operation because an immediate 
spare for this critical item is mandato-
ry. The good side is that once two 
transmitters are in use, there is no 
need to carry a spare in the future. 
Any existing transmitter can have its 
output split to temporarily serve for a 
failed unit. 

4) Receivers are available in a 
wide variety, from a simple "receive-
only" housing connected to the input 
of a standard trunk amplifier to the 
very complex "hub" devices that .n-
corporate receivers, return transmit-
ters and multiple high-level RF out-
puts. The choice is more one of appli-
cation and system design than in ac-

tual hardware design, but a few basic 
points should be considered: 
• Will the link be backed up by a 

second fiber or an RF trunk? If so, 
then this provision (or better, provi-
sion for both features) should be in-
corporated. 
• is the current RF trunK bidirec-

tional, or will it ever have to be? The 
best answer to this question is always 
"yes," and provision for an immediate 
or future return laser in the receiver 
should be provided. 
• If only a few receive nodes are to 

be installed, then the system itself 
should be altered as little as possible 
and as few specialized pieces of equip-
ment employed. In lightly fibered sys-
tems, distinct stand-alone optical pack-
ages coupled to the input of convention-
al amplifiers would be the best initiai im-
plementation. 

Bearing the previous ideas in mind, 
we can now proceed to a basic fiber 
implementation. As an example, we 
will look at three implementations of 
fiber as described before, with a ma-
terials requirement review, opera-
tional guide and system before/after 
performance summary. 

Implementing a fiber trunk 
In this example, we will assume that 

we have an existing conventional trunk 
of 450 MHz capacity, employing 32 
push-pull amplifiers spaced at 21 dB, 
and using 18 km (11 miles) of 0.750 PIII-

type cable. This trunk, properly aligned 
and maintained could deliver an end 
performance of 48 dB C/N and 57 dB 
CTB. It would not be possible to up-
grade this trunk to 77-channel 550 MHz 
operation with any useable perfor-
marce. 

The distance covered is 18 km (11 
miles) and would result in a fiber-only 
loss of 8 dB, which includes a 10% al-
lowance for splice loss and loops. A 
single 10 mW laser would easily feed 
two runs of this length, delivering 77 
channels (550 MHz) at -67 dB CTB. 
This is a unique case, in that we 
would be able to operate a fiber link 
and keep the existing trunk as a back-
up. (Again, see Figure 4 on page 40.) 
The minimum equipment and hard-
ware requirement to replace this trunk 
woula be a DFB laser transmitter, 
fiber and receiver. 

If this is the only link to be installed, 
a transmitter of 6 mW power would 
suffice. At 6 mW (+7.8 dBm), the link 
would deiver -51 dB C/N. If the trunk 
is not to be maintained as a backup, 
then two such lasers would be required 
if redundancy is desired. Transmitters 
of 10-12 mW would allow splitting to 
feed two similar links in different direc-
tions for a relatively small price incre-
ment. 

The fiber-optic cable should be se-
lected to provide at least four fibers to 
the receive location, and while we are 
at it. 'our extra fibers passing any lo-
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Transmit power, coupler ratios 

Optical coupler ratios (typical) 
Divide % dB loss 
50%/50% 4 dB/4 dB 
60%/40% 3 dB/5 dB 
70%/30% 2 dB/6 dB 
80%/20% 1.5 dB/8 dB 
90°/0/10% 1 dB/10.5 dB 

Transmit power 
2 mW = 3 dBm 
4 mW = 6 dBm 
6 mW = 7.8 dBm 
8 mW = 9 dBm 
10 mW = 10 dBm 
12 mW = 10 dBm 

cation along the route that can be 
foreseen as a future receive node. 
(As long as we are constructing, a few 
more fibers will not add much to the 
total.) 
When routing the fiber, we should 

remember that no routine access will be 
required and the fiber should deliberate-
ly be placed out of high traffic areas. 
Most importantly, if the fiber is to oper-
ate with a second fiber or an RF trunk as 
a backup, then the fiber must take a dis-
tinctly different route to reach the end. 
We cannot expect a trunk or fiber to 
back up a second fiber if both are lashed 
to the same strand. Figure 4 (page 40) 
shows how this link could be implement-
ed. 

Implementing a fiber backbone 
In this example, we will again assume 

that we have an existing conventional 
trunk of 450 MHz capacity, employing 32 
push-pull amplifiers spaced at 21 dB, and 
using 18 km (11 miles) of 0.750 PIII-type 
cable. In this case, however, bridger am-
plifiers are feeding subscribers along the 
length of the trunk. When upgrading to 
550 MHz, the existing feeder will have to 
remain in place and be upgraded. 

The first method would be to drop a 
fiber node at strategic points along the 
trunk and feed in the forward direction 
only to reduce the trunk cascades. In this 
case, we could maintain the trunk as an 
RF backup at each node, and backup 
lasers would not be required. When the 
new shorter trunks are rebuilt to 550 MHz, 
they would be 9-10 amplifiers in cascade 
and would require amplifier respacing. 
When operating in backup mode (such as 
when a laser has failed) the performance 
at the line end would be poor because the 
cascade would be longer than accept-
able, but useable. 
A more intense implementation of fiber 

that includes backup fiber would allow the 
existing trunk to be rebuilt without respac-
ing, and feed only about four amplifiers in 
all directions. (See Figure 5 on page 42.) 

Equipment requirements 
Both cases described before would be 

the first implementation of fiber in the sys-

tem, and as such, care should 
be taken to not overcomplicate 
the process while still keeping 
future options open. 
The receiver in these cases 

should be a simple stand-alone 
package with provision for a re-
turn laser transmitter and ei-
ther/both RF or second fiber 
backup. This type of receiver al-

lows the optical portion of the system to 
be separated from the conventional 
CATV amplifiers. At least one spare re-
ceiver package is mandatory. The receiv-
er should be purchased with mating con-
nectorized pigtails to assure compatibility. 

Fiber cable will be one of two distinct 
types: metallized or dielectric. Metallized 
cable provides protection from some 
forms of damage (including small ani-
mals) but this cable is conductive and re-
quires grounding and bonding as would 
any aluminum coax. Dielectric cable is 
nonconductive and can safely be installed 
along rural transmission lines where 
metal would be impossible. 

The fiber cable should be spliced 
and terminated in special enclosures 
and not inside the electronic equip-
ment. Therefore, several "FOSE" 
(fiber-optic splice enclosures) will be 
required — one at every splice point 
and one at each electronics point. 

Other hardware will include cou-
plers and splitters. Depending on the 
number of fibers, couplers and lasers 
to be employed, a headend fiber man-
agement system should be consid-
ered. This is a racking system that 
provides space to store and mount 
slack fiber, couplers and connectors. 
It is not mandatory if a simple trunk 
replacement system is all that is 
being installed, but in any case, the 
fiber equipment should occupy a sep-
arate distinct area in the headend. 

Couplers and splitters should be 
connectorized, preferably with the 
same connector type as on the laser 
transmitter. 

The provision for sparing should 
impact on the initial laser purchasing 
decision. It is important to be able to 
split one of the lasers to spare a failed 
unit. As part of the initial equipment 
purchase, a spare connectorized two-
port splitter should be stocked for this 
purpose. 

All of these requirements are sum-
marized in Figure 6 on page 42. 

Designing a laser 
coupling network 

The only major design calculation 

involved is the laser coupling ratios. 
In order to best employ the fairly ex-
pensive laser, we must develop an ef-
ficient method of distributing the opti-
cal power to both deliver the minimum 
level to each node and to not over-
drive any receiver. Most AM optical 
receivers do not accept input power 
above +2 dBm because this can satu-
rate the receive diode. Rather than 
send unwanted power into a fiber, 
which may then require an expensive 
optical attenuator, we will consider 
both the minimum and maximum 
power into each fiber as part of the 
laser coupling. Lasers are specified in 
milliwatts of output power and cou-
plers are (for some unknown reason) 
specified in percentages. The accom-
panying table converts both these 
items into decibels for easier use. The 
couplers outlined are typical of what 
is available, although the actual cou-
pling ratios and losses from various 
manufacturers may vary. 
When designing the coupling net-

work, we begin with a block diagram 
as in Figure 7 on page 44. Starting 
with the site name, we then calculate 
back to determine what drive would 
be required into the fiber for the de-
sired performance. In the example of 
Site 1, we see that the path distance 
is 12 km (7.5 miles). At 0.4 dB/km or 
0.65 dB/mile, the path is 4.8 dB long. 
If our design calls for -4 dBm at the 
receiver for 48 dB C/N, then this fiber 
requires a drive of +0.8 dBm 

Bearing in mind the cost of laser 
power and the possibility of overload, 
we would not want to put much more 
than +2 dBm into this fiber. Once we 
have determined the drive level for 
each fiber, it is a matter of choosing 
the most appropriate coupler values 
that will serve as many fibers as pos-
sible from one transmitter. Each of 
these cases will be different, and Fig-
ure 7 (page 44) shows two possible 
configurations. 

Even if the initial design does not 
require the full power of the laser, 
coupling should be installed to deliver 
only what is required, saving the extra 
laser power for future use. Extra un-
needed power into a fiber is simply 
wasted. 

The major point of this exercise is to 
be aware that fiber, while being the 
technology of all major system builds, is 
equally viable in small systems, and is 
no longer the fearsome unknown that it 
once was. CT 
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Fiber's role in l'niche" 
and narrowcasted services 
By Mike Shafer 
Director of Product Management 
Broadband Transmission Products, Antec 

And Joe Parola 
Product Manager 
Digital Video (a division of Antec) 

M ore than 80% of the fiber-optic cable presently being 
installed in the cable network is to position it for fu-
ture services. Many operators are establishing the 

architecture to size service areas to 500 homes, but the opto-
electronic portion of the plant is rarely installed to take advan-
tage of this node sizing. Lasers are being optically split an av-
erage of 2.8 times at the headend to serve multiple nodes. 
This type of optoelectronic installation is adequate for today's 
analog services, but what does this mean to the cable opera-
tor seeking to provide node-targeted services, such as near-
video-on-demand (NVOD) or localized advertising insertion? 
What happens when the industry begins offering digital ser-
vices requiring more bandwidth? 

A look at narrowcasting 
Targeting a service to a particular demographic group re-

quires the ability to narrowcast that service to a given node. 
While many may consider such capabilities as far-flung and 
futuristic, installing advanced technologies can help cable op-
erators use their hybrid fiber/coaxial (HFC) cable architecture 
to build new unregulated revenues. With lasers available in 
bandwidths to 750 MHz today, operators can elect to use this 
spectrum to their advantage. 

Take NVOD as the first example. Today's pay-per-view 

"To meet and beat potential 
competition, low-powered 
optical lasers that serve a 
single receiver clearly represent 
a critical advantage in future 
positioning." 

(PPV) provides the cable industry with $175 million in annual 
business, but it still commands less than 4% of the video 
rental marketplace. Part of the problem with PPV is that it of-
fers few choices and is not always convenient. For these rea-
sons and others, only 20% of the current 22 million PPV-
equipped subscribers have even tried it and just 6% of those 
users access PPV on a regular basis. 

NVOD 
NVOD takes PPV a step further, providing greater selec-

tion and convenience to the consumer since it relies on the 
narrowcasting capabilities of the broadband network to deliv-
er services. Using today's NVOD file server technologies and 
a single laser/single receiver configuration, movies are no 
longer subject to specific times or specific channels as with to-
day's PPV. NVOD file server technologies allows users 
served from each specific node to individually request a given 
movie title — while viewers in another node watch the same 
movie just one minute (or even a few seconds) later. Since 
demand in each individual node can differ, cable systems 
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have the means to respond quickly to changing demand pat-
terns based on buy rates of each individual node. 

To illustrate, a cable system may elect to offer 10 chan-
nels of NVOD service throughout its system. On the node 
level, this means only the number of consumers in each 
given node would be contending for those same 10 NVOD 
channels. This gives the consumer the chance to watch the 
same movie that might already be playing on another chan-
nel in his/her own node. This capability gives consumers 
greater choice and time convenience over today's existing 
PPV and could drive up unregulated revenues for the cable 
system. 

In the future, this same scenario applies to more robust 
and digitally based video-on-demand (VOD) applications. In 
this case, the 10 channels of analog NVOD movies would be 
segmented. One (or more, depending on digital converter 
penetration based on node size) could be dedicated to 
MPEG-2-compatible converter users — providing six or eight 
movies within a single channel given the final MPEG-2 com-
pression ratio. The other nine channels would remain in ana-
log form for those using existing analog set-tops. 

Segmentation between analog and digital users could 
occur naturally based on the needs of an individual node. In 
some nodes, analog may remain prevalent. In others, digital 
may be supreme. This capability allows for graceful migration 
to a digitally based network, whether on node-by-node or sys-
temwide basis. 

The single laser/single receiver scenario means just 500 
homes are contending for the allocated VOD bandwidth. 
Since more consumers will have the opportunity to watch 
what they want, when they want it, more viewers will be will-
ing to spend money to select programs of their choice. 

Targeted advertising insertion 
Targeted advertising insertion represents another near-

term application that takes advantage of a network with an 
ability to narrowcast. Using the same type of digital technolo-
gies and distributed file server architecture of the NVOD sce-
nario, cable operators can begin specifically targeting a given 
TV commercial to an individual demographic group — using 
the HFC infrastructure that's positioned to provide node-tar-
geted services. 

For instance, upper income areas are generally clustered 
together and could be targeted with commercials for luxury 
automobiles. Middle-income families — again generally clus-
tered — could be targeted for minivan spots. Digital technolo-
gies available today mean that even if both groups are watch-
ing the same cable program, they can receive different com-
mercials. 

Digital addressable commercial insertion (ACI) systems 
can store, retrieve and insert one of thousands of individual 
commercials on a particular cable channel at a particular time. 
Certain nodes, for example, could receive customized adver-
tisements. Again, the ability to narrowcast to a given node is 
required to make true targeted advertising a potential income 
generator for the cable operator. 

Other digital services 
With the advent of cable modems and new market oppor-

tunities in digital services, upstream bandwidth will become a 
critical concern for the future infrastructure. 
A single digital service is expected to use 3 megabits of 

bandwidth (0.6 MHz). If a network operator plans to deploy 
750 MHz lasers with 550 MHz for today's analog video and 
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Reader Service Number 87 
200 MHz reserved for digital services, a current laser split an 
average of 2.8 times means approximately 1,400 homes will 
contend for the same 200 MHz of digital bandwidth. If we as-
sume a 60% penetration rate among those 1,400 homes, 840 
households are current cable TV customers. Among that 
group, this means more than 500 homes will run into a "busy" 
signal when trying to access one of the 333 digital "channels" 
(assuming everyone wants to access services simultaneous-
ly). 

To help reduce these potential contention problems and to 
position the network to provide the narrowcasted services 
mentioned before, a low-powered (3 to 4 milliwatt) laser trans-
mitter designed to deliver dedicated services to a single 400-
to 600-home node was recently introduced. 

For NVOD, only those subscribers in a given node would 
contend for one of the available NVOD channels. Advertisers 
could target an advertisement to an area as small as 500 
homes. For digital services, every one of the 300 subscriber 
households (60% penetration rate in the 500-home node) 
could access a 3 Mb/s digital "channel" at the same time — 
without the contention problems associated with today's 
"split" laser environment. 

Deploying low-powered lasers does present a premium 
today. However, in the long-term, today's deployment could 
save cable operators more than 20% over the long-term cap-
ital cost of network deployment to narrowcast services. 

Consider this scenario. 
In a 100-node system with current lasers split an average 

of 2.8 times, 36 lasers are required to deliver today's enter-
tainment video services. At an estimated cost of $9,500 per 
laser, capital costs are $342,000. 

To implement the low-powered laser, 100 lasers would be 
needed to serve each node. At a cost of $7,000 each, capital 
costs are $700,000 — a premium of $358,000 over today's 
laser deployment. 

Yet, when demand for new digital services builds — or 
when operators are looking toward NVOD and targeted ad-
vertising as new services offerings, operators that are ready 
to implement a one laser/one receiver platform for each 500-
home node means the currently installed 36 lasers will need 
to be retrofitted with attenuators to bring their launch power 
down. The additional 64 low-powered lasers needed to serve 
remaining nodes would entail an additional $448,000 in capi-
tal costs, for a total of $790,000 — $90,000 over deploying 
the low-powered lasers today. 

Broadband operators have a number of near-term applica-
tions that make establishing the 500-home node, served by a 
single laser and single receiver, attractive. NVOD gives oper-
ators the chance to radically improve current PPV revenues, 
and targeted advertising means cable operators can begin 
building completely new — and unregulated — revenue 
streams. As cable modems enter the market and network op-
erators begin offering digital services, the need for improved 
upstream bandwidth will become more critical. 

Those seeking to position their networks for these types of 
services must consider taking a much closer look at their 
components. While bandwidth contention isn't a serious prob-
lem today, the network that provides the best mix of services 
will clearly be tomorrow's provider of choice. To meet and 
beat potential competition, low-powered optical lasers that 
serve a single receiver clearly represent a critical advantage 
in future positioning. In the end, broadband operators posi-
tioned in this way will be able to take advantage of any num-
ber of narrowcasted and other niche services. CT 
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Okay, there is one transmitter 
that's more powerful. 

Something new is 

on the horizon in fiber 

optic telecommuni-
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of a new company: ATx Telecom Systems, Inc. 

(an Amoco company). And with it, the launching of 

the revolutionary Javelin Series, offering powerful 

optical link solutions to the cable television, 

telephony and wireless markets. 

With Javelin I, a 1.5 pm fiber optic link solution, 

you can transmit SONET signals over 200 km 

without repeaters. 
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need for active undersea equipment. For CATV, you 

can achieve significant cost savings through high 



split ratios between the head-end and subscriber. 

And, where other 1.5 pm transmitters have 

their ups and downs, Javelin's amplifier stage, 

with completely redundant pumps, can achieve 

high reliability and long system lifetimes. 

What's behind the breakthrough technology 

of Javelin I? A high performance, externally 
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the world's highest power field-deployable 

optical amplifier. 

To find out how easily we can integrate Javelin I 

into your current system, call ATx today at 

(708) 778-2901, or fax 

us at (708) 420-7393. 

And see how far the Tx 
power can take you. TELECOM SYSTEMS, INC. 
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Telephony service integrity 
in the convergence industry 
By Steve Pearse 
Senior Vice President, Engineering/Operations/MIS 

And Chris Barnhouse 
Vice President, Technology 
Time Warner Cable 

A
s the cable TV industry prepares 
to roll out competitive local tele-
phone services based on state-

of-the-art broadband networks, assur-

ances that the new services will be of 
the highest quality are essential. In tra-
ditional local exchange carrier (LEC) 
copper wireline networks, service in-
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Figure 1: Telephony network architectur 

DS3 
interface 

DS1 
interface 

Class 5 
switch 

Communications office 

Large 
business 
SONET ring 

DSO/DS1/DS3 
interface 

HFC access network 

54 MARCH 1995 COMMUNICATIONS TECHNOLOGY 



Belden Fiber tic Trunk Cable 
Light years ahead for performance and dependability. 
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Figure 2: Dual Coarchitecture 
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tegrity issues and mechanisms to en-
sure reliability are well-defined. The im-
plementation of voice telephony ser-
vices on two-way broadband cable net-
works, however, requires a fresh look at 
network performance and reliability. 
While the end goal of "lifeline" service 
remains the same, a whole new set of 
modeling, measuring and operations 
tools will be required. 

The general network 
Figure 1 (page 54) depicts a typical 

integrated entertainment/telephony net-
work. The hub of the network is the 
communications office (CO), which 
combines the functions of the LEC cen-
tral office with the cable TV headend. 
Connectivity to interexchange carriers 
(IXCs), LECs and large business cus-
tomers is provided by synchronous opti-
cal network (SONET) rings that utilize 

dedicated fiber routed directly from the 
CO to the IXC, LEC or end customer. 
Connectivity to residential customers 
uses a similar SONET ring from the CO 
to a distribution hub, where telephony 
signals are integrated into the same hy-
brid fiber/coax (HFC) network that deliv-
ers entertainment services to residential 
customers. In the following discussion, 
we'll look at each major network compo-
nent in more detail and review associat-
ed reliability and integrity issues. 

The CO provides the central connec-
tion point in the network. For special ac-
cess services (high-capacity point-to-
point digital circuits that connect IXCs 
directly to their business customers), 
traffic is collected on SONET rings that 
provide direct access to end customer 
locations, which is then delivered to the 
CO for cross-connection to the SONET 
rings that serve the IXC points of pres-

ence (POPs). For switched voice ser-
vices, traffic is similarly collected and 
delivered to the communications office 
from the business customer and resi-
dential SONET rings. The CO also ter-
minates SONET rings that deliver traffic 
to the LEC offices, to allow hand-off of 
local switched traffic between the LEC 
and the competitive carrier. 

Service protection for the traffic from 
CO to the end customer, IXC and LEC 
locations is straightforward, due to the 
use of self-healing SONET capabilities. 
In the case of fiber cuts, or even the loss 
of an entire end location on the SONET 
ring, the SONET ring self-heals within 
50 milliseconds, providing virtually error-
f ree service protection. 

CO failures 
Protection against failures in the CO 

itself presents a more complex problem. 
For special access services, incoming 
traffic from end customers is terminated 
and cross-connected by the digital 
cross-connect system (DOS), which be-
comes a potential single point of failure 
in the network. One option to protect 
against loss of the DOS, or the entire 
CO, is to route all traffic through a sec-
ond CO, which is equipped with redun-
dant SONET add/drop multiplexers 
(ADMs), as well as a redundant DOS. 
Figure 2 depicts this approach. 

In the case of a DOS failure or loss of 
the CO, traffic is restored using an alter-
nate path through the second CO. An-
other alternative is to move the DOS 
from the CO to the IXC location, as de-
picted in Figure 3. In this scenario, the 
SONET self-healing rings provide traffic 
continuity between the end customer 
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and the IXC even if the CO suffers a 
catastrophic failure. A second DOS in-
stalled in the CO is used only when test 
and diagnostic access is required. 

Class 5 switch failures 
Protection against loss of the Class 5 

switch requires a different strategy. 
Equipping the network with redundant 
Class 5 switching offices is neither eco-
nomical nor practical. Switch disaster 
recovery is instead based on a strategy 
of rapid replacement. Major switch ven-
dors offer the capability to maintain a 
containerized replacement switch that 
can be delivered and activated within a 
matter of hours to replace a failed or de-
stroyed office. Customers with critical 
traffic requirements also have the option 
of obtaining redundant connections to 
the diverse switching offices operated 
by the LEC and the competitive carrier. 

The issues and methods discussed 
in the prior paragraphs are well-under-
stood within the telecommunications in-
dustry. SONET ring technology has 
been deployed in working applications 
for several years and has been the sub-
ject of a great deal of analysis and test-
ing. Disaster recovery methods to pro-
tect against CO failures have evolved 

Figure 3: Distributed DCS architecture 
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over time, and have proved effective in 
recent disasters including the World 
Trade Center bombing, the 1993 Mid-
west floods and Hurricane Andrew. 

HFC access network 
Reliability and integrity considerations 

for telephony applications on broadband 
HFC plant are not as well-defined. The 
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lations regarding power transmission in 
the coaxial plant also will require analysis 
and possible revision as plant powering 
architectures are implemented. 

Several aspects of HFC plant compo-
nent reliability require careful considera-
tion. The reduction of amplifier cascades 
in HFC plant upgrades is critical. In con-
ventional tree-and-branch coax networks, 
cascades of 30 or more amplifiers are not 
uncommon, resulting in maintenance dif-
ficulties and high failure rates that are not 
acceptable for the support of telephony 
services. In Time Warner's upgraded 
HFC plant, a count of five or less ampli-
fiers in cascade is typical. New amplifier 
and tap designs that reduce the compo-
nent counts and simplify maintenance re-
quirements for these devices also result 
in far fewer failures and less downtime 
than devices in the current networks. 

Protection against radio frequency 
ingress also is required in two-way plant. 
Return signals from TV sets, VCRs, two-
way radios, appliances and other devices 
have the potential to interfere with tele-
phony return signals. Plant improve-
ments, including installation of high-pass 
filters at problem residences and general 
leakage improvement measures help 
prevent stray signals from entering the 
plant. Frequency-agile modems and ro-
bust modulation techniques help the tele-
phony NIU and HDT overcome ingress 
when it does occur. 

The optical transmitters and receivers 
at the hub and fiber node locations are 
particularly critical, since service to all 
500 homes on each node depend on 
these devices. Data collected from Time 
Warner Cable systems that have been 
upgraded suggests that catastrophic 
laser failures have been extremely rare. 
One factor in the apparent high reliability 
of these devices is the sorting process 
that manufacturers go through to obtain 
devices that provide linear broadband 
operation. Use of redundant lasers has 
been the subject of some discussion in 
the industry, but field performance statis-
tics to justify the need for this investment 
are not yet available. One prudent ap-
proach is to utilize nonredundant optics 
during initial service deployment, when 
telephony penetration rates are low, and 
then carefully collect and monitor statis-
tics on field performance of the optical 
components. 

Performance monitoring techniques 
that utilize intelligence embedded in the 
network elements, computerized opera-
tions support systems (OSSs) and a set 
of streamlined operations processes pro-
vide an additional array of tools to con-

"In traditional LEC 
copper wireline 
networks, service 
integrity issues and 
mechanisms to 
ensure reliability are 
well-defined. The 
implementation of 
voice telephony 
services on two-way 
broadband cable 
networks, however, 
requires a fresh look." 

tribute to robust and reliable services. 
Real-time continuous monitoring of 
lasers and power supplies can be used 
together with OSS-based expert system 
techniques to detect degradation and 
rapidly isolate failures. NIUs will include 
embedded bit error rate (BER) monitor-
ing. This ability to continuously monitor 
performance directly at the customer 
demarcation exceeds capabilities of the 
current wireline network. Conventional 
telephony service models have been 
based on a paradigm that assumes an 
unanticipated failure of a nonintelligent 
device followed by a lengthy sectional-
ization, dispatch and repair process. A 
new paradigm is developing that as-
sumes detection of potential degrada-
tion conditions before they create ser-
vice affecting faults, followed by a rapid 
sectionalization and repair process sup-
ported by the OSS, reducing or eliminat-
ing customer service impact. 

Conclusion 
As the cable TV and telecommunica-

tions industries go through a fundamen-
tal restructuring that drive together what 
were once separate and discrete busi-
nesses, it is essential that we maintain a 
focus on service quality standards, and 
use the full array of tools at our disposal 
to ensure the integrity of our networks. 
The opening of competitive markets for 
telephony and other two-way interactive 
services creates significant opportuni-
ties for operators in this "convergence" 
industry, and it also brings with it an obli-
gation to ensure that these new services 
are of the highest possible quality. The 
adoption of this quality focus as a basic 
business strategy ensures that cus-
tomers and service providers alike stand 
to benefit from the continuing evolution 
of the Full Service Network. CT 
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pect that savvy marketers might leverage 
this issue in their promotional efforts. 

For the reasons mentioned, the MSOs 
announcing their cable telephony plans 
have all indicated that they intend to em-
ploy network powering of the ClUs. The 
question then is whether to utilize existing 
coaxial drops or to replace them with com-
posite drop cables. 

Existing drop 
powering considerations 

One might assume that the preferred 
approach would be to utilize the existing 
drops. These cables represent a signifi-

"By incorporating 
flexibility in their net-
works ... operators 
can place themselves 
in the best position 
to take advantage of 
new developments." 
cant investment that operators do not 
wish to replace. In addition, this is the 
most customer-friendly approach be-
cause it does not require retrenching of 
yards to replace underground service or 
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lengthy service disruptions related to 
drop replacement. However, this ap-
proach carries with it a number of con-
cerns as well. 
A primary concern is related to the in-

creased effects of corrosion on the 
cable and connectors resulting from car-
rying low-level currents. In a manner 
similar to a common battery, corrosion 
occurs when two dissimilar metals are 
electrically in contact in the presence of 
a liquid solution, such as water. In the 
past, corrosion was of less concern be-
cause the only currents flowing in the 
drops were of extremely high frequency 
RF or random, low-level "sheath cur-
rents" related to unbalances in the elec-
tric utility power system. However, with 
the addition of load currents on the drop 
cable for powering ClUs, the effects of 
corrosion are increased. While a thor-
ough study has been conducted regard-
ing this issue (see the reference listed at 
the end of this article), additional testing 
and empirical data is required to more 
clearly assess the performance and 
maintenance impacts of this potential 
problem. 

In addition to the corrosion-related 
risks, there also may be regulation con-
cerns associated with passing power 
over the coaxial drop cable. While these 
services appear to be compliant with 
"National Electric Code — Class 3 Cir-
cuits," operators should research local 
codes to ensure that they do not violate 
access and burial depth regulations. 

There also is concern that usage of 
the existing drops may not be sufficient 
for advanced services applications. 
Specifically, digital services such as 
telephony are more affected by signal 
ingress and attenuation. Semirigid 
cable, such as RG-7, may be the pre-
ferred medium because of its inherent 
high isolation and low-loss attributes. 
Little cable of this type is currently in-
stalled. 

Further complicating this approach is 
the tap requirement. Because of the ex-
pected penetration rates of 25% to 30%, 
it is very conceivable that a portion of 
the customers sharing a tap will have 
ClUs and a portion will not. Taps that 
can selectively provide power to individ-
ual drops are required. Another alterna-
tive would be to provide individual taps 
— a very costly option. 

In short, while powering over the ex-
isting coax drop would at first glance 
seem to be the most cost-effective and 
customer-friendly approach, the consid-
erations associated with it are numerous 
and are not yet fully understood. 
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Composite drop 
powering considerations 

With these concerns in mind, many 
MSOs are planning to power CIUs over 
separate twisted-pair wires encased 
with the coax in a composite cable. 
However, there is a cost premium as-
sociated with this approach resulting 
from several issues. First, existing 
drops must be replaced or, at a mini-
mum, twisted pairs must be installed 
parallel to the coax. Installation of the 
cable drop averages $25 (and may be 
more for terminating the additional 
twisted-pair). Given the previous dis-
cussion regarding the need for drop 
change-out to deliver the advanced 
digital services, this cost may not be 
confined to this alternative. Second, 
the cost of the composite cable itself 
entails an additional expense. It cur-
rently carries a 80% to 90% price pre-
mium over a standard drop. As vol-
umes increase, it is expected that this 
price differential will be measurably re-
duced. 

Because of the expense associated 
with this alternative, most MSOs intend 
to install these drops on an "as-need-
ed" basis. Only those existing cus-
tomers requesting telephony services 
will be provided with the composites 
drops cables. Additionally, most opera-
tors are considering installing the com-
posite cable to their new connects. 

While this approach is not immune 
to corrosion, its effects are minimized. 
Corrosion of the twisted-pair or any of 
its connectors obviously does not de-
grade the RF performance because it 
is carried on the coax only. In addition, 
the solid conductors of the twisted-pair 
cables are inherently less likely to cor-
rode than the braided coaxial cable. 

The taps required to deliver this ser-
vice are inherently less complex than 
the "over-the-drop" powering type. 
While sharing many of the features pre-
viously described, these taps are able 
to selectively power without difficulty. 
Twisted-pair connections are provided 
for each drop and are used as cus-
tomer demand warrants. RF service is 
not impacted. In summary, this is most 
likely a more expensive approach, but 
one that has less associated risk. 

Conclusion 
As MSOs develop their telephony 

strategies and tactics, cost is just one of 
many important factors. Equally, or even 
more important, is the need to provide a 
product that is perceived as similar to or 
better than the existing service with reli-
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Photon Kinetics is a wholly-owned subsidiary of IFR Systems, Inc, 

ability that is second to none. 
As operators weigh the various op-

tions surrounding issues such as power-
ing of ClUs, they move into areas for 
which there is little current experience. 
Working with equipment suppliers, 
many of these questions are being ad-
dressed, but it will take some time be-
fore all can be resolved. By incorporat-
ing flexibility in their networks, such as 
using taps that are upgradeable to the 
various network powering approaches, 
operators can place themselves in the 
best position to take advantage of new 
developments. 

The good news is that while there is 
much to consider, the rewards associat-
ed with cable telephony are great. CT 

Reference 
"Hidden Influences on Drop Reliability: 
Effects of Low-Level Currents on F-In-
terface Corrosion and Performance," 
Brian Bauer, Raychem Corp., 1992 
NCTA Technical Papers. 

The author would like to thank Bart 
Spriester, senior electrical engineer, Scien-
tific-Atlanta, for his technical input and as-
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Prepare for broadband 
network service assurance 
By Jeffrey L. Korkowski 
Senior Market Manager 
ADC Telecommunications Inc. 

Good news! Over the next several 
years, you will be building an 
enormous, multifunctional net-

work supporting thousands of cus-
tomers who will be depending on you to 
transport millions of dollars in voice, 
data and video communications. The 
bad news is that over the next several 
years, you will be building an enormous, 
multifunctional network supporting thou-
sands of customers who will be depend-
ing on you to transport millions of dollars 
in voice, data and video communication. 
Are you ready to support that network? 

If not, you aren't alone. In fact, you'd 
be alone if you were prepared. Not only 
are the support requirements for tomor-
row's networks not fully defined (as yet) 
but the same can be said — to some ex-
tent — of the network itself. We know it 
will be inclusive, carrying anything from 
a phone call or a fax to a first-run movie, 
a data file or an order for next fall's 
wardrobe. We know that signal density 
— up to 224 DSOs per 6 MHz channel 
and 400, 3 megabit digital broadcast 
channels — will greatly exceed that of 
today's networks. We know that it will 
function in a far more competitive envi 
ronment than any of us has ever experi-
enced. 

In short, the network will be bigger, 
faster and more complex. Customers 
will shop aggressively for price and ser-
vice, which means that the successful 
network provider will be one whose in-
vestment is returning every available 
dollar. Keeping a network fully produc-
tive will require a higher level of testing, 
surveillance and system management 
than ever before. 

Emerging support systems 
Fortunately, as network capabilities 

develop, so do plans for comprehensive 
management systems. There are al-
ready some very powerful service assur-
ance tools available and more are on the 
way. The speed of fundamental network 
change is allowing system providers to 

Figure 1: Broadband maintenance architecture 
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develop support products that will be 
fully integrated into the new networks. 
These will offer users unprecedented in-
sight (in the literal sense of the word) 
and control. 

Your search for support systems 
should start as soon as you begin your 
network planning. Look for many of the 
same attributes in management tools as 
in the network itself. For starters, expect 
your future support systems to be com-
prehensive, integrated and intelligent. 

Comprehensive support 
We all accept the fact that conver-

gence of services will force networks to 
unify, ultimately carrying a range of sig-
nals, from multimegabit data transmis-
sion to a call to grandma. If you don't 
separate your signals, why separate 
your support facilities? 

"Comprehensive" can be interpreted 
in several ways. First, it means end-to-
end. Ideally, just as a signal can travel 
unhindered along the length of your net-
work, there will be no discernible break 
in support for the cable, fiber or SONET 
components of your network. You will 
be able to manage every aspect of the 
system from a central location. 

Second, support will include both 
physical plant and the signals them-
selves. This is important when you are 
building an infrastructure that will have 
to support a variety of signal formats 
and protocols. It is even more important 
when you can't be sure what some of 
those protocols will be, even a few years 
from now. 

Finally, the distinction between trou-
bleshooting and prevention will blur or 
disappear entirely. Comprehensive man-
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"The distinction 
between trou-
bleshooting and 
prevention will blur 
or disappear entirely." 

agement will include anything from dis-
aster recovery to service enhancement. 
And, with the proper tools you should 
quickly be able to shift your emphasis 
from reactive to proactive operations. 

Integrated support 
Figure 1 on page 66 shows a broad-

band maintenance architecture. Man-
agement systems for broadband net-
work service assurance will be compre-
hensive, integrated and intelligent, as 
well as more cost-effective than tradi-
tional test methods. The result for net-
work providers will be improved service 
to customers. Traditionally, support sys-
tems have been separate from the net-
work. Testing devices are carried from 
place to place and physically connected 
when and where they are needed. Data 
that concerns network operation is typi-
cally transferred off the network onto 
management systems. As support sys-
tems become more sophisticated and 
their operations become more critical, 
these "externalizations" will no longer be 
either necessary or desirable. 

The amount of performance data 
being transferred to network manage-
ment systems has skyrocketed, and will 
only continue to grow as more traffic (of 
every kind) crowds expanding networks. 
Data flow from the network will be con-
tinuous and the consequences of its 
loss or delay will be severe. To be ef-
fective, the performance management 
data system will have to literally become 
part of the network. 

The same is true of test equipment. It 
is no longer necessary for many types of 
equipment to be carried to a trouble spot 
and attached to the system to perform 
diagnoses. Today's high-end, stand-
alone optical time domain reflectome-
ters (OTDRs) are being replaced by 
fiber test units (FTUs), a more cost-ef-
fective OTDR that can be built into the 
network, usually at the fiber distribution 
frame. Cascading 1:N optical switches 
allow a single FTU to be connected to 
any one of thousands of fibers. A re-
motely located technician accessing an 
FTU and switch can quickly and easily 
test any of the attached fibers. By ac-
cessing a number of switched FTUs, the 
technician can test the entire network. 

Fast, affordable access not only 
speeds testing, but can change the en-
tire approach to system maintenance. 
Instead of fault location and identifica-
tion, technicians can focus on fault an-
ticipation. Scheduled, systemwide test-
ing can be implemented to look for the 
signal degradation that often precedes 
breakdowns. Problems can be spotted 
and headed off before they impact ser-
vice. Customers are spared the inter-
ruption and the company avoids the loss 
of revenue. By investing in cost-effec-
tive equipment, rather than expensive, 
nonproductive technician travel, the cost 
of providing the improved service can 
be less than that incurred using tradi-
tional test methods. 

Growing intelligence 
At one time, networks were purely 

passive, simply responding to human 
input. Today, we take for granted the in-
telligence of system software, both cen-
tralized and in many remote network el-
ements. In the near future, however, 
we'll start seeing a hierarchy of intelli-
gence throughout the system. Onboard 
processor chips will allow traditionally 
passive components to make decisions, 
or to refer unusual events to "higher au-
thorities" for action. 

Intelligent splitters, combiners or con-
nectors may monitor signal strengths, 
adjusting levels in response to attenua-
tion. They may check for errors and 
send alarms or even act autonomously 
to reroute traffic on the spot. Suspect 
transmissions may be rerouted to 
shared testing resources for in-depth 
analysis. Of course, any intelligent com-
ponent will be addressable through the 
network, allowing it to carry out orders 
from higher-level systems within the net-
work, or those of technicians. As the 
cost of processing power drops and the 
value of lost time increases, the benefits 
of local intelligence within the network 
are obvious. 

Start with a data base 
If you've never done it, you might 

think it's difficult to misplace a fiber or 
cable run. It isn't. In fact, they can be as 
evasive as your car keys or that other 
blue sock. But before you go looking be-
hind the dryer, think seriously about a 
relational data base. 
A system data base will catalog every 

foot of fiber, every splice and compo-
nent, every access point and the land-
marks you need to find them after you 
park the truck. (The truck keys are still 
your problem.) A data base also should 
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WHAT YOU WANT IN SERVICE TRUCK EQUIPMENT 
You want versatility. Masterack modular 

construction allows you to design a service vehicle 

to fit your own needs. Pre-planned interior kits, 

ladder racks, and a full line of accessories are 

available. You want dependability. Masterack 

parts are proven day and night, through many 

years of rugged service. Whether you need to upfit 

one vehicle ore one hundred, our goal is complete 

customer satisfaction. You want value. Masterack 

equipment is economical because we manufacture 

parts for thousands of users and we stock parts so 

you can quickly get yours. For innovative, quality 

products and complete installation services com-

bined with custom design services and in-stock pre-

planned vehicle interior systems, you want 

Masterack. 

ruu 
-7\alruar\l-
DIVISION OF LEGGETT & PLATT INC 

masterack 
905 Memorial Drive, SE 
P.O. Box 100055 
Atlanta, Georgia 30348 
(404) 525-5501 • 1-800-334-4183 

Reader Service Number 90 



"A good, general rule 
of thumb is 'features 
that are not easy to 
use won't be used.'" 

some users may not be engineers. 
A good, general rule of thumb is "fea-

tures that are not easy to use won't be 
used." That's a painful realization if it 
comes only after you've paid for a sys-
tem. You can avoid it by looking for mod-
ern conveniences like a graphical user 
interface (GUI). For software features 
that aren't used regularly (or that may be 
used differently every day) step-by-step 
prompts can make any procedure go 
faster. While a smart technician could 
certainly figure out an unfamiliar proce-
dure, why waste the tech's valuable 
time, particularly when he or she is trying 
to troubleshoot your multimillion dollar 
network. After all, every saved minute of 
a technician's time also may be saving 
time for a repair crew and a few hundred 
(or thousand) of your customers. 

Another way in which systems can 
free up technician time is by assuming 
some of the simpler, more repetitive 
tasks. For example, if you create a 
schedule of pre-emptive testing, much 
of it can be done automatically by intel-
ligent systems. These can be pro-
grammed to run a series of remote tests 
and notify a technician of questionable, 
or out-of-range readings. A remote fiber 
test and surveillance system as shown 
in Figure 2 (page 71) combines fiber-
optic switching, test equipment and soft-
ware to produce an open, flexible sys-
tem that provides all of the necessary in-
terfaces for alarm, surveillance and test 
operations. 

Depending on the systems you have 
implemented, this can get very sophisti-
cated. For example, you can have intel-
ligent components in the field referring 

questionable occurrences to the central 
systems, which in turn can automatical-
ly perform more rigorous testing. This 
multitiered approach may catch intermit-
tent problems that would escape the 
most expert technician until a hard fail-
ure occurred. 

Broadband service assurance 
There are plenty of open questions 

regarding the future of broadband net-
works, but a few things are certain: 

1) Networks will keep growing and 
becoming more complex and crowded. 
A lost hour will cost you more revenue 
than in the past. 

2) Network markets are becoming 
more competitive. Unreliable networks 
will find it increasingly difficult to keep 
customers, while reliable ones will cap-
ture those lost customers. 

3) Unnecessary costs of operation 
reduce a network provider's expansion, 
marketing and pricing options. Consider 
operating cost along with construction 
cost. 

4) Equipment is becoming less ex-
pensive; human resources aren't. Look 
carefully at ways in which a system in-
vestment can multiply personnel impact. 

5) Compatibility problems seldom get 
better, but often get worse. Make com-
patibility a top priority. 

6) Murphy's Law predicts that a 
falling body will find the hole in the safe-
ty net. Look for comprehensive solu-
tions. 

7) Busy people use the tools that are 
easiest to use and ignore the rest. Look 
for ease of use. 

As you consider your network re-
quirements, start planning your support 
systems. Not only will you be safe-
guarding critical revenue, but you may 
reduce operating costs at the same 
time. That's called "good news/good 
news." CT 

REPRINTS 
Communications • Visibility 
Knowledge • Information 

Reprints work for you! 
For more information call Marla Sullivan at 

(303) 839-1565 

Reader Service Number 104 

" The Benchmark 

is my solution 

for a high 

performance, 

fast, and easy to 

operate 

bench 

system." 

BENCHMARK 1175 
This bench Sweep System... 

• Provides synthesized sweep source 
(2 - 1,100 MHz) 

• Easy to use with large color display 

• Digital accuracy with analog speed 

• 10 storable instrument set-ups 

• Limits fix GO/NO GO testing 

All the accuracy, speed, and ease of 
use you expect from the leader. 

Call 1-800-622-5515 

WAv -re 
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Network management 
Why its important, 
how to implement it 
By Guy Sucharczuk 
Product Manager, Network Management Systems 
Harmonic Lightwaves Inc. 

Cable TV networks are emerging as 
the communications networks of to-
morrow. Some CATV networks are 

now providing various forms of data, tele-
phony and other information-related ser-
vices. Many also are providing transaction-
al-based programming such as pay-per-
view (PPV) and near-video-on-demand 
(NVOD). In order for these services to be 
economically viable they require a reliable 
network. A bank that uses the CATV net-
work to link automatic teller machines will 
not tolerate a network that is unavailable. 
Customers that do not receive their PPV 
events are lost sources of revenue and 
they may discontinue service. 
CATV operators who wish to com-

pete in the increasingly competitive 
communications marketplace by selling 
alternate access, telephone services, 
etc., must be able to demonstrate net-
work reliability that is equal to or better 
than what is currently available. Also, as 
digital broadcast systems and telephone 
companies provide alternative program-
ming, even CATV operators content to 
provide only video service will have to 
become more reliable to maintain their 
current market share. The key to ensur-
ing network reliability is the implementa-
tion of an integrated network manage-
ment system (NMS) for the transport 
layer. 

One of the key strengths of telcos 
has been their ability to foster a sense of 
reliability in their network. Pacific Bell, 
Sprint, Nynex and AT&T have all pro-
moted their NMSs in their advertising to 
demonstrate reliability. Their ability to 
pinpoint failures before they affect cus-
tomers has gone a long way in providing 
telephone network operators with an ex-
cellent customer satisfaction rating. 

In addition to network reliability, an-
other compelling reason to implement a 
NMS is to reduce overall system costs. 
By knowing the location and type of out-

"The perfect time 
to implement a new 
NMS is during a 
system upgrade." 

age that has occurred, the system oper-
ator can dispatch the proper personnel 
to the right location to deal with the 
problem immediately. This pinpointed 
action saves money and reduces out-
age time. In a network that has redun-
dancy, the system operator has the op-
tion of scheduling the repair when it is 
most cost-effective. 

Timing and technology are attrac-
tive reasons to implement a NMS 
today. The technologies of CATV net-
works have reached the point where 
NMSs are technologically and eco-
nomically viable. Today's hybrid 
fiber/coax (HFC) networks are a much 
more NMS-friendly medium than the 
traditional coax CATV network. Fiber 
networks are immune to many of the 
problems that hampered status moni-
toring systems in the past. In addition, 
the implementation of two-way com-
munication systems to provide inter-
active customer services provides the 
infrastructure that makes upgrading to 
a NMS very simple and economically 
attractive. 

Along with the advances in fiber op-
tics, computer systems have made 
great leaps in technology making 
them very cost-effective to implement 
while providing sophisticated, yet 
user-friendly, graphically based sys-
tems. In light of the many added de-
mands on today's communications 
networks, by taking advantage of the 
advances made in CATV networks 
and optical equipment, as well as 
computer hardware and software, it is 
easy to justify the implementation of a 
NMS. 

Implementing a system 
While implementing a NMS is not 

necessarily difficult, it does require 
some preparation. The system opera-
tor must determine the NMS capabili-
ties of his equipment, the level of inte-
gration he wants to achieve, and the 
requirements he wishes his NMS to 
fulfill. The perfect time to implement a 
new NMS is during a system upgrade. 

The first step in the implementation 
process is for the system operator to 
determine the NMS capabilities of the 
equipment in his network. In order for 
a NMS to be truly effective, every sig-
nal affecting network parameters 
should be displayed to the user in an 
easy-to-interpret manner, allowing for 
immediate action when necessary. 
Unmonitored equipment and cryptic 
messages leave room for undetected 
network failures and unhappy cus-
tomers. The more information dis-
played, the more effective the system 
becomes and the more satisfied cus-
tomers will be. 

In addition, adjustments to the 
equipment should be accessible from 
the NMS computer. This capability is 
the difference between status and per-
formance monitoring and network 
management. The more integrated the 
NMS is in the equipment, the easier 
and more successful the implementa-
tion will be. 

Another factor that must be looked 
at is how the NMS will support the net-
work architecture. For example, can 
the system support remote monitoring 
if the network topology includes hubs 
where much of the equipment is not in 
the headend? With the adaptation of 
optical rings and hubs, the equipment 
chosen must provide compatibility with 
these and other unforeseen configura-
tions. This is probably the hardest part 
of implementing an effective NMS. 

The second step in the implementa-
tion process is to determine the desired 
level of integration into the network. 
What equipment does the operator want 
to monitor and at what level? The sys-
tem operator must determine if he wants 
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Not as untouchable 
as you think. 

Litton-FiberCom: The Choice for ATM Multiplexing 
For digitally compressed, residential 

video applications such as video-on-de-
mand and enhanced pay-per-view, 
Litton-FiberCom's video multiplexer/ 
demultiplexer technology is critical to 
system implementation. Our mux/de-
mux products provide the intelligence 
between an ATM network switch and a 
hybrid fiber coax distribution network. 

At the cable headend, an incoming 
ATM signal containing movies or other 
programs in MPEG-2 compressed for-
mat is demultiplexed into multiple, 
lower speed ATM transport streams 
containing the MPEG-2 program data. 
The incoming movies are groomed to 

the lower speed streams and mapped to 
the outputs based on VPI/VC1. All with 
a minimum introduction of jitter. 

Litton-FiberCom solutions for vid-
eo multiplexing/demultiplexing rely 
extensively upon our standard ATM 
Cell Adaptation Multiplexer, the CAM 
7650, which has been available since 
July, 1994. The CAM 7650 accommo-
dates either SRTS or adaptive timing 
recovery, ensuring interoperability with 
the widest set of ATM switch suppliers, 
and supports both AAL I and AAL5 ad-
aptation. Litton-FiberCom will work 
with you to optimize the design for 
your specific implementation. The 

Litton 
FiberCom 

CAM 7650 offers a proven, reliable 
baseline design, low cost, and fast turn-
around for custom configurations. 

For information on how Litton-Fi-
berCom can meet your ATM network-
ing needs in delivering advanced video 
services, call or write today. 

Litton-FiberCom 
3353 Orange Avenue, N.E. 
Roanoke, VA 24012 

Phone: 800-537-6801 
FAX: 703-342-5961 
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The CALAN family of test, mea-
surement and monitoring solutions 
is designed to support the most 
important goal of system operators: 
Maximum Subscriber Satisfaction. 
Each of these systems consists of 
its own family of hardware com-
ponents as well as a distinct inter-
nal software package capable of 
generating reports required by 
management and the FCC. 

The COMET remote line monitor-
ing system offers a full range of 
automatic measurements and diag-
nostic techniques to locate and 
correct problems in broadband 
networks from any remote location. 
COMET is self-reporting, stand-
alone system capable of working 
with, or independently of, other 
status monitoring systems. Comet 
can be installed in any CATV or 
broadband LAN System, regard-
less of the manufacturer or type of 
amplifier used. 

Our SOURCE Multi-Carrier Signal 
generation system provides sync/ 
async operation and multi-channel 
control. The system offers up to 
180 extremely clean and stable 
carriers for CTB, X-mod and Din 
distortion testing for CATV and 
LAN. 

The CALAN 
Family of Test 
Measurement & 
Monitoring 
Solutions 

The 1776 Integrated Sweep System 
and Spectrum Analyzer represents 
the first non-interfering, high resolu-
tion system sweep. Combined with a 
microprocessor-controlled System 
Analyzer, this portable and rugged 
system facilitates the improvement 
of picture quality by performing 
sweep and distortion measurements 
quickly and easily. 

CALAN'S STAR 2010 Signal 
Level Measurement System heralds 
a whole new era in carrier analysis 
for the cable industry. A fast, 
accurate and easy-to-use instru-
ment, The 2010 covers the entire 
frequency range (5 MHz to 1 GHz) 
with unmatched speed-36 channels 
in less than one second. 

CALAN's new STAR 3010 Sweep & 
Level Measurement System features 
the proven technology of the STAR 
2010 enhanced with a non-interfer-
ing, high speed, continuously refer-
enced sweep function utilizing the 
industry standard CALAN 1777 
transmitter. The STAR 2010 SLMS 
can be upgraded to the STAR 3010 
SLMS along with future options in-
cluding return Sweep. 

To learn more, call 
1-800-452-4844, Ext. 8977 

There is a better way. 

rha HEWLETT 
PACKARD 
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to monitor the headend equipment, the 
optical plant, the coaxial plant, sys-
temwide or selectively. The operator 
should look at the parts of the system 
that affect the largest number of sub-
scribers and tailor his NMS around that 
part of the network. 

Usually the optical plant is where 
network management is the most criti-
cal and easiest to implement because it 
affects the largest number of cus-
tomers, the amount of equipment to 
manage is reasonable and the technol-
ogy exists to manage it effectively. The 
next most important segment is the 
coax plant, followed by the headend. In 
certain cases, the coax plant is becom-
ing so passive it might be looked at se-
lectively through end-of-line monitors 
or other means. 

The third step is to determine the re-
- quirements the operator wishes his 

NMS to fulfill. Network management 
systems vary widely in capabilities and 
can range in cost from a few thousand 
dollars to a million or more, so the sys-
tem operator must examine his require-
ments and pick the system that comes 
closest to meeting his needs. Regard-
less of the system chosen, it is the un-
derlying network hardware that will ulti-

mately determine the success of the im-
plementation. If the required parameters 
and controls are not provided by the 
network equipment, the NMS cannot be 
effective. It is crucial that the operator 
consider the compatibility of the network 
equipment and the NMS before going 
ahead with an implementation. 

There are certain key requirements 
that must be investigated in determin-
ing the appropriate system. The opera-
tor should look for a system that is 
graphically based. This allows for non-
technical personnel, such as a cus-
tomer service representative, to moni-
tor the system and only call in a techni-
cian if something goes wrong. The sys-
tem should be extremely easy to set up 
and use and should support multiple 
users. The system should allow for re-
mote connection through standard dial-
up telephone lines and should be flexi-
ble enough to grow with the system in 
a variety of architectures. If in the fu-
ture the system operator decides to up-
grade to an umbrella NMS to manage 
all aspects of the network — telephony, 
data, customer billing, addressable 
converters, etc. — the system should 
provide the necessary interface hooks. 

Alarm and status logging are very 

important factors to consider in deter-
mining network failure trends and main-
tenance schedules. Is the company that 
is providing the NMS going to support it, 
as well as develop new features as net-
work requirements change? While every 
system operator must determine his 
own needs, the previous requirements 
should be included in every NMS imple-
mentation decision. 

Conclusions 
CATV networks are evolving to pro-

vide reliable communication networks 
for the future. Reliability and resource 
management are the cornerstones of 
these networks. The best way to 
achieve these cornerstones is by im-
plementing an integrated NMS. These 
systems provide system operators with 
a 24-hour, nonintrusive view of the net-
work, and the ability to effectively man-
age network resources. The technolo-
gies and equipment exist today to pro-
vide operators with economically viable 
and effective network management. 
Once a system operator has deter-
mined his requirements, a NMS can be 
implemented that will leave the system 
operator wondering how he got along 
without it. CT 

Spotlight on 
Performance 
Get triple advantages from GCT's 

Premium Performance cable assemblies: 

1. <-68 dB back reflection 

2. <0.15 dB insertion loss 

3. Quantity prices significantly 

less than APC cable assemblies 

Singlemode pigtails, jumpers, hybrids and 

multi-channel plenum and riser cable assem-

blies are available with any industry-standard 

connector - including APC - in any customer-

specified length. Multimode assemblies meet 

Premium Performance cable assemblies offer better overall perfor-
mance than APC at a fraction of the cost. 

all FDDI specifications. Ask about our line of hand-

held test equipment and polishers, fiber management 

hardware, and passive components, too! 

See us at 
SUPERCOMM 
Booth #2415 

G e;rar.. 
rtr:" 

- - 
A Beetle Company • EJgdr Decades el Technology 

1897 Providence Ct. • Atlanta, GA 30337 • (404) 991-9200 • FAX (404) 994-8555 

Reader Service Number 105 
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— ADVERTISEMENT ADVERTISEMENT ADVERTISEMENT — 

*to 
PRESENTS 

T-1169: The Terminology Explosion— 
What Does It Mean to You and Your Business? 

It seems that every-
where we turn, we hear 
of a new technology 
that is going to change 
the way we do business 
forever. 

Recognizing this grow-
ing level of confusion, 
SCTE enlisted the assis-
tance of Alan Hahn to 
help develop a video-
tape that would explain 
much of the new termi-
nology we are hearing. 

Hahn, a widely recog-
nized communications 
engineering consultant 
with over 30 years of expe-
rience in communication 
system design and man-
agement, is an SCTE 
Senior member and 
presently advises both 
CATV and telephone 
companies. 

This new videotape, 
The Terminology Explosion, 
draws upon Hahn's unique 
style to provide a "down 
to earth" introduction to 
new technologies impact-
ing broadband communi-
cations, how they work, 
and more importantly, 
how they will impact our 
future business plans. 

By providing a straight-

forward understanding of 
standard and digital TV 
transmission techniques, 
Hahn provides a founda-
tion upon which to ana-
lyze new technologies 
and recognize just how 
they are evolving. 

Since this program 
focuses on these tech-
nologies from a business 
perspective, it will be a 
useful tool for managers, 
as well as all technical 
personnel. 

Topics covered are: 
'Video-on-demand 
•Near-VOD 
'Pay-per-view 
'Video servers 
•VOD penetration 
'Pulse code modula-

tion 
'Standard TV 
'Digital TV 
'Analog vs. digital 

bandwidth requirements 
'Digital transmission bit 

rates 
'Quantization 
'Digital compression 

(both vector quantization 
and descrete cosine 
transform) 

•MPEG 
•ADSL (strengths and 

weaknesses) 

'Time division multiplex 
'Asynchronous trans-

fer mode (ATM) 
•64-bit QAM 
•QPSK 
'SON ET 
'and other commonly 

encountered terms. 
This program was 

designed to provide a 
valuable service to all 
telecommunications 
industries, as well as an 
introduction to SCTE ser-
vices and programs. 
We're certain that you will 
find it to be a timely addi-
tion to your video library. 

ORDER #T-1169, SPE-
CIAL INTRODUCTORY 
PRICE: $15 (VHS format). 
Running time: 1 hr. 

To order: All orders 
must be prepaid. SCTE 
accepts MasterCard and 
Visa. Orders without full 
and proper payment will 
be returned. Videotapes 
are shipped UPS. No post 
office boxes, please. 

Send orders to: SCTE, 
669 Exton Commons, 
Exton, PA 19341 or fax with 
credit card information to 
(610) 363-5898. For further 
information, contact SCTE 
at (610) 363-6888. 
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lia ioiioaing is the second of three installments highlighting products introduced recently at The Western Show. Part I ran last mont/7. 

Ultra Assemblies Rolled Out by Siecor 
Siecor announced a comprehensive 

family of optical fiber cable assemblies 
with Ultra PC reflection performance, in-
cluding SC-, FC-, D4- and ST-compati-
ble connectors. Providing a guaranteed 
reflectance of ≤ -55 dB, the assemblies 
offer superior performance for data, 
telecommunications and video applica-
tions where low reflectance is required. 
Typical reflectance is ≤ 58 dB. Color-
coded connector boots identify re-
flectance performance of single-mode 
connectors for system management. All 

connectors use standard adapters for the 
respective connector type. Typical inser-
tion loss is less than 0.20 dB for a mated 
pair. 

Also, the company distributed infor-
mation on its hands-on training course 
specifically designed for cable TV appli-
cations. The course, "Fiber-Optic Instal-
lation and Splicing, Maintenance and 
Restoration for CATV Applications." 
This is the fifth year the company has of-
fered the applications-specific class for 
the cable TV industry. The schedule has 

S-A Intros Receiver, Headend 
Scientific-Atlanta Inc. introduced 

the Nexus IRD-2000 Pro receiver and 
SmartHub headend. Both products help 
operators link traditional analog distri-
bution architectures with digital-based 
cable metropolitan areas networks. 

The SmartHub enables operators to 
consolidate earth stations at a single 
source headend and deliver clearer sig-
nals to their customers. Using this ap-
proach, operators can retain their ini-
tial capital investment, reduce operat-
ing costs and upgrade service quality. 

The unit reduces the need to staff 
technicians at remote sites through its 

ability to identify a problem, notify a 
technician and, if desired, automatical-
ly fix the problem. The tech often can 
remotely access the headend to gain in-
formation about the source or hub 
headend status and take corrective ac-
tions, thereby significantly reducing 
outage times and improving service 
levels. 

The SmartHub features up to 1 GHz 
capacity and provides IF and RF auto-
matic gain controls for signal stability. 
Available options include IF substitu-
tion and phase locking. Reader service 
#209 receiver), #208 SmartHub) 

1pitek News: Wider Bandwidth, 
Ipitek extended the bandwidth of its 

FiberHub AM fiber-optic CATV distribu-
tion platform to 750 MHz and 900 MHz. 
The wider bandwidth allows transportation 
of up to 110 NTSC video channels or use of 
RF digital techniques to transport up to 500 
channels for video-on-demand applications. 
The FiberHub uses an integrated splitter/am-
plifier to support up to eight laser transmit-

been expanded to provide classes 19 
times this year. Reader service #175 
connectors), #174 training course) 

Analog And Digital 
Set-Tops At Zenith 
Zenith showcased addressable Multi-

Media analog and Media Access digital 
set-top systems featuring real-time in-
teractive two-way communications, on-
screen program guides and displays, 
and revenue-generating concepts to as-

in the deployment of these systems. 
The company also demonstrated 

ScreenPlay, an operator tool for creat-
ing and modifying the interactive TV 
screens to support unique requirement 
and new services. Reader service #207 
set-tops), #206 ScreenPlay) 

-48 VDC Powering 
ters in a 19-inch rack-mount chassis. 

The splitter/amplifier module provides all 
signal division and amplification for input to 
eight laser transmitters. No splitting or am-
plification need be supplied by the user. 
Only a single +20 dBmV per channel RF 
input is required to support approximately 40 
FiberNodes. 

In addition to wider bandwidth drive cir-

cuitry, the laser transmitter modules incorpo-
rate input automatic level control to ensure 
an optimum optical modulation index even 
when the channel count is changes. Auto-
matic power control and temperature com-
pensation circuitry stabilize the laser against 
temperature and aging effects. Advanced 
predistortion circuitry is used to provide ex-
cellent laser linearity. Reader service #200 
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Standard Intros International Receiver 
The Satellite & Broadband Prod-

ucts Division of Standard Communi-
cations introduced its Continental 
MT620 satellite receiver to the inter-
national market, satisfying the de-
mand for a receiver that works on 
multistandard TV formats and almost 
any satellite. 

Spawned from the company's Inter-
continental satellite receiver, the unit is 
a cost-effective alternative to its prede-

cessor. This versatile receiver is de-
signed to accommodate both CATV and 
SMATV continuous operation. It also 
provides space efficient, easy integra-

tion into new and existing commer-
cial systems with its industry stan-
dard one-rack-high design. 

The unit is compatible with all rec-
ognized 950-1,450 and 950-1,750 MHz 
LNBs, as well as wideband 950-2,050 
MHz LNB operation. The high perfor-

mance AFC tracking circuit continuously 
corrects LNB drift and is directly linked 
to the 100 kHz accurate PLL. Reader ser-
vice #197 

Philips Polishes New Diamond Net For Fiber/Coax 
Philips Broadband Networks debuted 

its new combined fiber-optic receiver and 
RF amplifier for use in hybrid fiber/ coaxi-
al systems. The Diamond Net optical/RF 
mainstation is an ideal choice for digital, 
telephony, data and CATV applications. 

The unit is designed to complement ex-
isting fiber/coaxial equipment to provide a 
deeper fiber penetration into network in-
frastructures including fiber-to-the-node, 
near passive or all passive network config-
urations. It allows for the introduction of 
advanced fiber-optic performance to estab-
lished systems by offering interactive, two-
way transmission of video, audio and data 

ithout obsoleting existing equipment or 
fixed network architectures. It accommo-
dates the reception of RF signals between 
46 and 860 MHz to facilitate both domes-
tic and international applications. 

The amplifier is available with a range 
of options that can be configured to meet 
current and future network requirements, 
and is fully upgradeable to accommodate 
both forward/return modules and for-
ward/return routing. Its patented housing 
design provides superior heat dissipation, 
according to the company, and an extra-
large heat sink accommodates amplifier 
modules up to 1 GHz. High output levels 

CableData Demos Intelecable 
CableData showed its Intelecable 

transactions management system de-
signed specifically to support converged 
telephony and cable operations. The 
system, recently made available to the 
U.S. market, encompasses more than 
100 integrated programs that support 
virtually every aspect of operations, in-
cluding order processing, collections, 
charging and billing, field communica-
tions, marketing and financial reporting. 
It enables new orders, service orders 
and billing inquiries to be seamlessly 
addressed from a single screen, accord-
ing to the company. Cable TV, residen-
tial telephony and business telephony 
customers can be serviced simultane-
ously with immediate access to com-
plete information. 

Intelecable's software employs a ser-
vice group concept that allows key cus-

tomer information to be maintained in-
dependently from the services each cus-
tomer receives. Service groups enhance 
the data base integration by linking re-
lated information, while allowing sepa-
rate data input screens, specific report 
output, fault processing, and separate 
billing and collections management for 
each service provided. 

The system runs on the IBM RISC 
System 6000 family of computers. Its 
environment is Posix (a standardized 
Unix operating system) and Oracle-em-
bedded SQL. Strict adherence to 
X/Open standards are maintained 
throughout the system. Intelecable soft-
ware includes applications, programs 
and modules designed expressly for 
global markets providing multiple 
telecommunications services. Reader 
service #196 

ensure excellent performance in handling a 
full menu of network services including 
broadcast video, pay-per-view, video-on-
demand, HDTV, multiplayer games, shop-
at-home, cable radio, long-distance bypass 
and POTS. 

The unit's optical lid assembly allows 
for the management of up to eight fibers 
and includes two fiber cable entry ports. 
Connections do not require any fusion 
splicing. The unit is upgradeable to provide 
two receivers, two return transmitters and 
an AB switch, while and optional upcon-
verter expands the Diamond Net's return 
path by 300%. Reader service #202 

Agile Transmitters, Audio 
AGC Introduced by Learning 
The FMT111 and the FMT115 are 

new frequency agile transmitters 
from Leaming. The FMT111 accepts 
a composite (baseband multiplex) 
stereo or monaural audio program. 
The FMT115 accepts separate left 
and right audio inputs and multiplex-
es them into the U.S. standard FM 
stereo broadcast format before modu-
lating the RF carrier. Both units con-
tain an internal power supply. 
The AGC-1 audio automatic gain 

control stops drastic channel-to-chan-
nel level changes and saves techni-
cian time. The unit can process either 
one stereo (L & R) input or two 
monaural inputs. Each unit contains 
and internal power supply. Reader 
service #178 FMT111), #177 
FMT115), #176 AGC-1) 
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Siecor Unveils Optical Cable, Micro Splicer 
Among the new products on display at 

Siecor was the OptiSpan optical fiber 
cable, a low fiber count, low-cost solution 
for cable TV feeder applications. This ar-
mored cable is the newest addition to 
Siecor's single tube cable family, incorpo-
rating up to eight single-mode Coming op-
tical fibers color-coded for easy identifica-
tion and administration. Fibers are protect-
ed in a dual-layer buffer tube. The all-di-
electric Aramid strength members sur-
rounding the buffer tube require no bond-
ing or grounding. The core is jacketed with 
a polyethylene outer jacket for a cable 
with a small outside diameter. Available in 
continuous lengths up to 12 kilometers, 
OptiSpan cable meets industry mechanical 

and environmental requirements. This 
cable is craft-friendly, optical fiber can be 
accessed using existing craft tools. 

The company's new X76 fusion splicer 
bridges the gap between micro and full-
featured splicers, incorporating three-di-
mensional profile alignment and on-site 
loss calculation. Compact and weighing 
under 7 pounds, the splicer is fully auto-
matic, providing microprocessor-con-
trolled precision splicing. Two cameras 
allow simultaneous viewing of the X and 
Y axes, as well as accurate fiber end-angle 
determinations. At the touch of one button, 
the splicer will clean, align and fuse fibers. 
Splice loss is then automatically calculated 
and displayed on the high-resolution LCD. 

Demos At LS! Logic: MPEG-2 
Decoder, Microprocessor Core 

LSI Logic introduced what it says is the 
industry's first single-chip MPEG-2 audio 
video decoder. The L64002 will be used for 
cable, satellite and wireless interactive digi-
tal video to transmit up to 500 TV channels. 
The unit's one-chip graphics controller pro-
vides a user-friendly interface for on-screen 
display of TV guide listings and other re-
quirements such as score boxes and product 
information for home shopping. 

The chip, which packs over a million 
transistors into an area smaller than that of a 
postage stamp, receives simultaneous audio 
and video signals in compressed digital for-
mat and decompresses them back into ana-

log signals for TV viewing and listening. 
Also at LSI was the MiniRISC CW4010 

microprocessor core aimed at the interac-
tive set-top box market. It is the world's 
first superscalar microprocessor core and 
can execute at speeds of up to two instruc-
tions per clock cycle. The core features a 
64-bit memory interface that enhances the 
speed of memory transactions. Because of 
these features, the core is said to be ideally 
suited for high performance embedded sys-
tem designs in interactive set-top boxes, 
multimedia systems and virtual reality 
video games. Reader service #199 de-
coder), #198 MiniRISC) 

S-A Announces PowerTV 
Open-Platform Interactivity 

Scientific-Atlanta Inc. introduced Pow-
erTV, a common operating system envi-
ronment for set-top boxes. The software is 
intended to make it easier for network 
providers, authors and programmers to de-
liver interactive multimedia programming 
to consumers. 

The software is being developed by 
PowerTV, a majority-owned subsidiary of 
Scientific-Atlanta that will license the soft-
ware to other set-top manufacturers. Pow-
erTV will be used in cable TV, telephone 
and satellite environments. 

It will be a real-time multitasking sys-
tem specifically designed to support the de-
livery of time-critical media — the essence 
of the data that will arrive on the informa-
tion superhighway. In addition, it will be 
optimized to handle the rich colors, video, 
audio and data that will be essential ele-
ments of future multimedia applications. 

The architecture will be scalable across 
platforms of differing capabilities so that 
additional features can be added as more 
complex applications evolve. Reader ser-
vice #195 

The completed splice can be tested for ten-
sile strength and the splice loss stored in 
the unit's memory. An RS-232 printer port 
permits print-outs of loss measurements. 
The micro splicer incorporates 10 splicing 
programs and an external video output. 
Reader service #163 cable), #162 
splicer) 

GTE Offers Telco 
Management to 
Cable Ops 
GTE NMO, an unregulated sub-

sidiary of GTE, announced plans to 
hegin offering a new family of net-
work management tools to cable oper-
ators in mid-1995. The ISM 2000 line 
of products will enable cable opera-
tors to manage the physical plant and 
the accounting of services with a sin-
gle integrated package. It will contain 
tools for configuration management, 
fault management, security, account-
ing and administration. 
ISM 2000 will compete not only 

with products that manage the physi-
cal plant, it also will support many of 
the billing services offered by compa-
nies like CableData. GTE said that it 
has hired experts from the cable trans-
action industry to help it design its 
own transaction system. 
Cable operators can use just about 

any type of network monitoring 
equipment on the market today to 
send information to the management 
system. That data can be send via 
X.25 packet network, asynchronous 
lines, or a hybrid fiber coax network. 
Reader service #203 
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Wavetek Adds Reverse Sweep to Stealth 
Wavetek introduced an enhanced op-

tion for its Stealth system sweep. The 
hand-held Stealth now solves reverse 
alignment and test problems in addition to 
its comprehensive forward sweep and sig-
nal level meter applications. One techni-
cian can now make remote "reverse 
sweep" measurements with one hand-held 
instrument in the field, eliminating the tra-
ditional cumbersome collection of addi-
tional equipment. 

Weighing 4.9 pounds, the Stealth re-
verse option's built-in transmitter corn-

municates with the rack-mounted 3ST 
transmitter in the headend. When the re-
verse sweep is activated from a field test 
point, the headend transmitter receives the 
telemetry signal identifying the 3SR unit, 
the frequencies being swept and the tim-
ing information. The headend transmitter 
measures the sweep and sends the results 
with other pertinent data via its telemetry 
signal to the receiver in the field. The 
headend sweep response is easily viewed 
in the field on the Stealth 3SR's high-res-
olution LCD. Reader service #172 

Ipitek Offers New Fiber Products 
Ipitek displayed a new line of AM 

CATV DFB laser transmitters, a new re-
turn path receiver and a fiber feed for 
broadcast, among other products. 

The transmitters are for use in the 
company's FiberTrunk system. They are 
offered in a wide range of optical powers 
from 4 mW up to 16 mW (12 dBm) in 2 
mW increments. This permits users to 
purchase only the power required for 
their application. The transmitter mod-
ules incorporate input automatic level 
control to ensure an optimum optical 
modulation index even when the channel 
count is changed. Automatic power con-
trol and temperature compensation cir-
cuitry stabilize the laser against tempera-
ture and aging effects. Advanced predis-
tortion circuitry is used to provide excel-
lent laser linearity. The FiberTrunk chas-
sis can support up to four laser transmit-
ter modules, two upstream receiver mod-

GI Previews End-To-End 
Solutions, More 
General Instrument demonstrated the 

base user interface for its DigiCable 
digital decompression terminal. The 
DCT 1000 digital set-tops process 
MPEG-2 and DC-II signals, and sup-
port downloadable applications that en-
able operators to deploy an assortment 
of advanced user interfaces customized 
to the service markets. The company 
also displayed models that support the 
international PAL and SECAM for-
mats. Reader service #205 

ules and status monitor module. 
The new fiber-optic return path receiv-

er is for the transport of CATV return path 
information from the node site to the head-
end. It is used with the company's Fiber-
Node return laser transmitter to transport 
subscriber data, telephony, status monitor 
information and video. The status LEDs, 
RF and optical photocurrent test points fa-
cilitate troubleshooting. Also, each re-
ceiver's RF output can be shut off remote-
ly using the company's FiberSentry net-
work management system. This allows the 
user to extinguish any disruptive ingress 
from the coaxial return path. 

The I 9-inch 1U high chassis accepts 
four optical receiver modules and is fully 
connectorized with FC/PC, APC or 
SC/PC, APC bulkhead connectors for ease 
of implementation. The chassis can be 
powered with 220 VAC, 110 VAC or stan-
dard telephone closet voltage of -48 VDC. 

A redundant power supply that supports 
up to 16 receivers is optional. 

The company also has developed its 
Professional Series modules for the IM-
TRAN line of fiber digital video delivery 
systems. The weak link in the broadcast 
chain can now be replaced with the crystal 
clarity and reliability that fiber technology 
offers. Crucial satellite/studio, studio/stu-
dio, studio/transmitter, must-carry hand-
offs and event links can all be improved by 
using the company's high-speed digital 
fiber-optic technology. The IMTRAN 10-
bit professional line offers better than RS-
250C short-haul video and audio perfor-
mance. Four or eight discrete NTSC com-
posite video feeds may occupy a single 
fiber. Each video channel may optionally 
have up to four CD-quality balanced audio 
lines and one simplex RS-232 data line. 
Reader service #171 transmitters), 
#170 receiver), #169 IMTRAN) 

New Modulators, Processors At Holland 
Holland Electronics Corp. introduced 

the HMA-500 and 500H agile modulators 
with 500 MHz (68 channel) range. The 
units feature a microprocessor-controlled 
front panel LED channel display, a low 
out-of-band noise dual conversion output 
converter, and overmodulation indicators 
for easy operation. The HMA-500 pro-
vides 40 dB output while the 500H pro-
vides 60 dB output using a low distortion 
CATV hybrid. Both come with a two-year 
warranty. 

Also, the company introduced two low-

cost agile processors, the HP-40 and HP 
60. The new units feature microprocessor-
based controls and a front panel LED 
channel display for easy operation. The 
company says the units use SAW filtering 
to maintain exceptionally clean conver-
sions as well as a switching power supply 
for efficient low heat operation with AC 
inputs between 80-230 VAC. The units are 
available in 40 and 60 dB outputs, respec-
tively, and are available from stock with a 
two-year warranty. Reader service #150 
modulators), #149 processors) 
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Harmonic Lightwaves Unveils 
Optical Switch, Preamp Modules 

Harmonic Lightwaves rolled out an 
optical switch and preamp plug-in mod-
ules for the HL 4000 broadband plat-
form. The HOS 4000 optical switch 
module provides automatic network 
backup and redundancy capabilities, 
eliminating the need for additional back-
up transmitters. The cost-saving module 
increases optical distribution plant relia-
bility and provides for a self-healing net-
work. The HPA 4807-4 preamplifier 
module has four outputs that drive the 
PWRLink DFB transmitter family, elim-

inating the need for splitters. 
These new modules enhance the flexi-

bility of the HL 4000 system by providing 
increased capabilities in the same high-
density packaging that houses the trans-
mitters. The modular design allows oper-
ators to add new features without replac-
ing existing equipment. The platform ac-
commodates up to six modules, including 
the optical switch, preamplifier, controller 
power supply and PWRLink transmitters. 
Reader service #191 HOS 4000), #179 
HPA 4807-4) 

1,550 nm System New 
From Photon Systems 

Photon Systems showed its new LT-
4000 fiber-optic transmitter and LT-4000-
A fiber-optic amplifier. This 1,550 nm 
transmission system is designed for long-
haul delivery of analog video and digital 
signals at bandwidths to 750 MHz. The 
company employs 980 nm pump laser 
technology in an erbium-doped fiber am-
plifier to achieve high power. Eighty 
video channels can be carried up to 200 
km with C/N of 50 dB while distortions 
remain better than -65 dBc. The system is 
available with optical output powers over 

40 mW to cost-effectively address such 
applications as headend consolidation, 
new service area feeds and side area 
broadcasting. 

The amplifier incorporates an optical 
receiver. RF signal is available to feed 
coaxial plant at any point in the optical 
transmission path where an amplifier is 
placed. 

Future product options will include a 
diagnostic return path capability that al-
lows monitoring of actual video perfor-
mance on any channel right from the 

Cable AIVIL Offers Improvements For Transmitters 
Two performance improvement 

kits for STX-141 channelized trans-
mitters were shown by Cable AML. 
The FKA-001 is designed to eliminate 
what has been described as video 
"flutter" through STX- I 41 transmit-
ters that have been retrofitted with 
solid-state amplifiers. The kit in-
cludes a power amplifier thermal 
shut-down circuit that is activated by 
a temperature sensor. This device pre-

vents power amp burnout in the event 
of an over-temperature (thermal run-
away) condition. 

The model FKS-001 kit for solid-
state sources in STX-141 transmitters 
reduces the source case temperature by 
20°C, which results in a significantly 
increased lifetime (an increase of a fac-
tor of nine times in mean time to fail-
ure). Reader service #193 FKA-001), 
#192 FKS-001) 

Power Guard Gets Robust On Surge Protection 
Power Guard has re-engineered the 

Power Clamp to include two SCRs (sili-
cone controlled rectifiers). These units 
can be placed in discreet locations in the 

cable/telephony plant and fit most manu-
facturer's power inserters, couplers, two-
and three-way splitters from 450 MHz to 
1 GHz. Reader service #167 

Two-Channel 
Intercom At Anchor 
Anchor Communications showed its 

PortaCom basic two-channel intercom 
that sets up and tears down quickly. 
and offers the choice of AC or battery 
operation (battery pack available in 
early 1995). The unit easily powers a 
network of up to 2,000 feet of standard 
XLR mic cable. The small, lightweight 
belt packs have their own volume and 
channel controls. The company says 
the basic two-channel unit costs about 
the same as most one-channel systems 
without sacrificing power or sound 
quality. Reader service #204 

headend. The return video feed will allow 
technicians to assess system performance 
without having to roll a truck — an im-
portant consideration given the long dis-
tances involved. Reader service #194 

Cable hint» ations 
Features Surge 
Suppression 
Among the products highlighted by 

Cable Innovations was the DLPS-15D 
drop line power suppressor. The 1 GHz, 
4 amp product protects drop line elec-
tronics from damaging faults due to 
surges, transients, spikes and lightning. 
Using duel direction Sidactor technolo-
gy, it protects in both directions (from 
the house and into the house). With a 
trigger sensing time of 1 nanosecond. 
the DLPS-15D will virtually eliminate 
damage to drop line electronics caused 
hy overvoltages. Reader service #168 
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Implementing digital 
compression at the system level 
The introduction of digital signals into 
existing analog cable systems will begin 
in less than a year. It is important to 
know how to prepare for this introduc-
tion. This article will attempt to provide 
some guidelines for cable system tech-
nical personnel to facilitate the imple-
mentation of digital transmission into 
their systems. 

By Joseph B. Waltrich 
DigiCable Project Manager 
General Instrument Communications Division 

T n order to better understand the way 
à in which digital transmission will be 
integrated into cable systems, let us first 
review the manner in which end-to-end 

transmission of compressed digital 
video will be conducted. Figure 1 shows 
an example of the DigiCipher transmis-
sion system, starting with the satellite 
uplink and ending at the subscriber's 
home. 

At the uplink, the digital signal is pro-
duced by digitizing and compressing 
anywhere from two to 10 analog video 
sources, with associated audio, and 
multiplexing these compressed signals 
into a single serial data stream. Addi-
tional data bits are added for forward 
error correction (FEC) and the data 
stream is then modulated in QPSK for-
mat for transmission over the satellite. 

The cable system receives the digi-
tal signal using an integrated receiv-

er/transcoder (IRT). The IRT performs 
the following functions: 
• Demodulation of the L-band signal 

from the satellite and recovery of the 
digital data stream. 
• Error correction of the data trans-

mitted over the satellite. 
• Removal of the satellite FEC over-

head data and addition of FEC appropri-
ate for cable. 
• Modulation of the data in 64-QAM 

format for transmission over cable. 

The transcoder output is an IF signal, 
centered at 43.75 MHz. The signal is 
upconverted to RF and combined with 
analog channels for cable transmission. 
RF upconversion may be accomplished 

Figure 1: DigiCable transmission system 
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either by feeding the IF signal into the 
AUX IF input of a Commander VI modu-
lator or by using a CVIU dual RF upcon-
verter that is capable of accepting two IF 
inputs and providing two frequency-
agile RF outputs. 

At the subscriber's home, the digital 
signal is received by a DigiCable con-
sumer terminal (DCT), which performs 
demodulation, error correction, decryp-
tion and decompression of the digital 
signal and converts the recovered 
video and audio to analog format for 
display on the consumer's TV receiver. 
The signal remains in digital form from 
the time it is encoded until it reaches 
the consumer. Therefore, cable head-
end technicians and field service per-
sonnel will need to know how to deal 
with the digital signal as it passes 
through the system so as to assure 
error-free reception at the subscriber's 
location. 

Tips on good reception 
Preparation for good digital recep-

tion starts with the satellite downlink. 
Techniques for ensuring good satellite 
reception of digital signals are no differ-
ent than those used for analog signals. 
It is necessary to make sure that the 

Figure 
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2: Digital signal spectrum with 400 ns echo at -10 dB 
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digital signal level and carrier-to-noise 
ratios (C/Ns) are within specified limits 
for correct operation of the IRT, and 
that adequate fade margin is provided. 
Current specs for the DigiCable IRT call 
for a digital signal level between -25 

and -65 dBm and a minimum C/N of 
about 8 dB. (Obviously, operation near 
the minimum C/N level is not recom-
mended.) Also, bear in mind that if a 
spectrum analyzer .is used to measure 
digital signal power, the measurement 
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must be corrected for analyzer resolu-
tion bandwidth. C/N levels, however, 
can be made without a bandwidth cor-
rection. (Information on using a spec-
trum analyzer for digital signal mea-
surements can be found in Reference 1 
listed at the end of this article. Further 
information on downlink setup may be 
found in Reference 2.) 

At the headend 
Once the signal has been received 

and transcoded to 64-QAM, the next 
step is to make sure that no degrada-
tion occurs at the headend. Improper 
terminations and poor grounding in the 
headend wiring can cause small reflec-
tions that may not be noticeable in an 
analog picture but that can cause inter-
symbol interference in digital signals. 
Although the adaptive equalizer in the 
set-top terminal can correct for these 
effects, some of the equalization budget 
will be used unnecessarily, leaving less 
equalization capability available for cor-
rection of system echoes. Checking for 
correct terminations and grounding be-
fore putting the digital signal on the sys-
tem will assure good signal quality 
throughout the entire spectrum as well 
as in the digital transmission channel. 

"Using a noninterfer-
ing sweep with 
digital transmission 
is a must. The older 
high level sweep 
generators will cause 
errors in the digital 
picture." 

Significant echoes will appear as rip-
ples or notches in the spectrum as 
shown in Figure 2 on page 85. 

Using a noninterfering sweep with 
digital transmission is a must. The older 
high level sweep generators will cause 
errors in the digital picture. Errors in a 
digital picture appear as small multicol-
ored blocks. If the errors are severe, a 
freeze frame or loss of picture will 
occur. Even when using a noninterfer-
ing sweep, it is a good idea to check the 
empty digital channel prior to inserting 
the digital signal. Look at the empty 
channel spectrum and make sure that 
there are no stray RF components in 
the channel such as might occur from 
an improperly set up sweep generator. 
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As far as RF output level is con-
cerned, it is possible to set the digital 
signal level as low as -10 dB relative to 
adjacent analog carriers. The DigiCa-
ble system was designed for operation 
at lower power levels in order to mini-
mize the effect of digital third-order dis-
tortion on adjacent analog channels. 
Third-order distortion produced by digi-
tal signals appears as an increase in 
the analog channel noise floor.3 If only 
a single digital channel is used, there 
probably won't be enough distortion 
generated to be noticeable and opera-
tion at higher power may be possible. If 
several digital channels are present, 
distortion can be minimized by spread-
ing the digital channels throughout the 
cable spectrum rather than grouping 
them together. Digital third-order dis-
tortion can be checked rather easily by 
making C/N measurements in the ana-
log channels with and without the digi-
tal signal on the system. 

When choosing channels for digital 
signals, stay away from channel loca-
tions that are adjacent to trapped chan-
nels. Although it won't be noticeable at 
the headend, the trap's frequency re-
sponse and group delay can produce 
distortion in the adjacent digital signal 
at the receive site. The effect of the 
trap will probably show up as severe tilt 
in the received signal spectrum. Even if 
the adaptive equalizer can compensate 
for this, it is an unnecessary use of the 
equalization budget. 

Quality signals 
throughout system 

Once the signal leaves the head-
end, it is important to assure good 
signal quality throughout the system. 
One of the best ways to do this is to 
make sure your system meets Feder-
al Communications Commission re-
quirements for analog transmission. 
In general, if a system is capable of 
meeting FCC technical requirements 
for C/N, distortions and cumulative 
leakage index (CLI), it should be able 
to accommodate digital signals with-
out difficulty. Digital transmission is 
not a cure-all, nor is it a substitute for 
adequate maintenance. Don't get the 
idea that digital transmission will work 
where analog transmission won't. Al-
though this may be true in some 
cases, it is the exception rather than 
the rule. 
A well-maintained trunk will not 

add much in the way of noise or re-
flections to the digital signal. Fiber-
optic links are even more benign, pro-
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vided that the digital signal does not 
overmodulate the laser. This applies 
to digital peak power — not just aver-
age power. For 64-0AM transmission, 
the peak power is about 6 dB greater 
than the average power. 

If the signal is to sent through an 
AML link, it is important to check the 
link for phase noise. This can be done 
by sending an unmodulated carrier 
through the link and using a spectrum 
analyzer to measure phase noise. 

To measure phase noise, proceed 
as follows: 

Set the analyzer resolution band-
width to 1 kHz and the video band-
width to 30 Hz. 
• Set the analyzer center frequency 

to the carrier frequency and the span 
to 50 kHz. Adjust the analyzer center 
frequency as required to put the carri-
er in the center of the analyzer dis-
play. 
• Measure the difference between 

the peak value of the carrier and the 
value at a point 10 kHz either side of 
the peak. Subtract 30 dB from this 
value to obtain the phase noise in 
dBc/Hz. 

For example, if the measured value 
is -40 dB, the phase noise would be -70 

Figure 
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dBc/Hz. Figure 3 shows a typical 
phase noise plot. 

If the analyzer has a MAX HOLD 
function, it would be helpful to set the 
analyzer on MAX HOLD and leave it 

on the system for a 24-hour period 
since this will provide information on 
how the phase noise varies with time. 
If the phase noise does not exceed - 
80 dBc/Hz, the AML link should not be 
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For further information and a copy of our bulletin, 
contact your local ARNCO rep, or call: 

BARNICO 1-800-321-7914 

ARNCO CORPORATION 
860 GARDEN STREET • ELYRIA, OH 44035 
PHONE: (216) 322-1000 • FAX: (216) 323-7111 
TELEX: (910) 240-8273 

Reader Service Number 111 
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a problem. Phase noise in excess of 
this value can be corrected by replac-
ing the local oscillators in the AML 
equipment with dielectric resonant os-
cillators (DR0s). 

The same maintenance considera-
tions as required for the trunk apply to 
the distribution system. Distribution 
system echoes will be small (and there-
fore easily handled by the converter's 
adaptive equalizer) if all unused tap 
ports are properly terminated and the 
integrity of cables and connectors is 
checked before putting the digital sig-
nal on line.4 

The most likely place for problems 
to occur is at the subscriber's home. 
The first thing to do when installing a 
digital service is to check the signal 
level at the end of the drop. This can be 
done with a signal level meter (SLM) 
provided that the resolution bandwidth 
of the SLM is known and appropriate 
bandwidth correction is made. 

Use the same technique for band-
width correction as described in Ref-
erence 1 at the end of this article. 
Once the correction factor is calculat-
ed, add the appropriate number of dB 
to the SLM reading to obtain the cor-
rect signal level. The SLM also can be 
used to measure noise power in an 
empty channel using the same cor-
rection. C/N ratio is calculated by sub-
tracting the noise power from the sig-
nal power. A digital C/N of 30 dB or 
better will assure good reception, pro-
vided that no other significant impair-
ments are present. 
One thing to watch for at the sub-

scriber's home is the presence of re-
flections. Echoes in the home envi-

"Don't get the idea 
that digital transmis-
sion will work where 
analog transmission 
won't. Although this 
may be true in some 
cases, it is the ex-
ception rather than 
the rule." 

ronment are usually caused by a com-
bination of improperly terminated de-
vices and the use of poor quality split-
ters that have low return loss and 
poor port-to-port isolation. If the sig-
nal level and C/N are OK, this would 
be the next thing to check. Although 
nothing much can be done about re-
turn loss of cable-compatible re-
ceivers, VCRs, etc., the integrity of 
splitters and A/B switches can be 
checked. In addition to a visual check 
for loose or corroded connections, a 
very simple test of splitter integrity 
can be conducted as follows: 
• Connect the digital signal to the 

customer's TV receiver and tune the 
receiver to one of the digital services. 
• Turn on one of the other devices 

that are being fed by the splitter (e.g., a 
cable-compatible TV receiver and surf 
through the channels on this device 
while watching the digital picture. Obvi-
ously, if the other device is in a differ-
ent room, it will be necessary to ask the 
customer to do the channel surfing.) 

If no errors are observed in the dig-
ital picture during the on/off switching 

or surfing process, the customer in-
stallation is probably OK. If errors are 
present, it may be necessary to re-
place the splitter or to run a separate 
drop for the digital service. If this is 
necessary, the customer should be 
cautioned not to change the setup 
without first checking with the cable 
operator. 

Tests by General Instrument, Cable 
Television Laboratories and others 
have shown that digital signals can be 
transmitted successfully over existing 
cable systems. In most cases, if the 
system meets requirements for analog 
transmission, it should be possible to 
introduce digital services without diffi-
culty. It is, however, important to rec-
ognize the differences in the effect of 
the transmission channel on analog 
and digital signals as described in the 
preceding paragraphs. If these differ-
ences are taken into consideration, 
there should be very few problems as-
sociated with the introduction of digital 
video services into existing cable sys-
tems. BTB 
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SCTE INSTALLER PROGRAM INFORMATION REQUEST CARD 

The SCTE Installer Certification Program was created to establish minimum skill requirements for CATV installers and in-
staller/technicians. Participants in the program must successfully complete practical examinations in the areas of cable prepa-
ration and meter reading. as well as a written examination on general installation practice. The program is being administered 
by local SCTE chapters and meeting groups under the guidance of SCTE national headquarters. All candidates for certifica-
tion in the program are recognized as SCTE members at the Installer level, and receive a copy of the SCTE Installer Manual. 

I Please send me information and an application for the SCTE Installer Program. 

Name  

Address  

Phone )  FAX ( 

SETE  j
® The Society of Cable Television Engineers 

"Training, Certification,Standards" 

SCTE 3/95 

Mail to: 
SCTE 
669 Exton Commons, Exton, l'A 19341 
OR FAX TO: 610) 363-5898 
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e"---f)ULD FIBER re‘PTIC.., 

PACKAGING BREAK THROUGH! 
GlasSoldern" Technique is Strong, 
Moisture Resistant and Provides 
Greater Long Term Reliability. 

\'‘'011M0000,, 

Gould's innovative 
GlasSolder" process makes a 
glass-to-glass bond between 
the optical fibers and a silica 
substrate. This bond demon-
strates greater reliability and 
stability in a variety of harsh 

environments. Couplers tested to 
the BellcoreTR-NWT- 001209 standard 

exhibit improved performance over an epoxy 
package in every test category. For more informa-
tion on the GlasSolder" Package call a Gould sales 

engineer at (800) 54-GOULD (4-6853). 

ow> Boma] 

Gould Electro • '; Inc. Fiber Optics Division • 1121 Benfield Boulevard • Millersville, MD 21108 • USA 
Phone: (410) 987-5600 • Fax: (410) 987-1201 

Ftber Onfis 

See us at the Ke I booth #3569 at Supercomm '95 Reader Service Number 6 



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 

-"AMA' 

WM» 

CABLE SYSTEM 
SURVEY CO. SCIE Member 

Mapping u Design III As-Builts II CAD & Drafting Services 

Let Us Map & Design 
Your Fiber Upgrade A 

126 W. Michigan Ave. • Marshall, MI 49068 mamma 
(616) 781-3455 • FAX (616) 781-5177 

ecret eaeteetter ewe/wee:4e 

PPM 
CATV REPAIR 
8 0 - 6 7 7 - 5 2 5 5 

Fishel Technologies 
Division of The Fishel Company 

• CATV Design 

• Turnkey 
• CATV Drafting Projects 

• Fiber Optic Network 
Digital Video Systems 

Fiber Constructon 

1-800-347-4351 

V . a ell 
HIII/MIMI OMMERCIAL ELECTRONICS, INC. 
  CATV ENGINEERING SERVICES 

*OW!, Ce144111,ete edeetee gd elezereetec 

ceeesefreeteetect cterte dfteciaterieete 

EQUIPMENT REPAIRS METER CALIBRATIONS 
• • • 
FCC PROOF OF PEFORMANCE 

FREE PICKUP IN 18 STATES 

800-247-5883 

• 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 

MIDWEST CABLE SERVICES 

- NATIONWIDE BUYERS - 
CATV SCRAP CABLE AND USED LINE GEAR 

P.O. Box 96, Argos, IN 46501  

Phone: (219) 892-5537 • FAX: (219) 892-5624 

(800) 852-6276 

Quality Cable & Electronics Inc. 
1950 N.W. 44TH Street Pompano Beach, Florida 33064 

iii7 '46 ELL EC.4..T,014/13 3 IIVC. 

BLE 

CONVERTERS 
HEADENDS 
DROP M ATERIAL 
LINE EQUIPMENT 

New / Used 
All Equipment / Competitive Prices 

Phone: 305.978.8845 Fax: 305.978.8831 
( all or Fa us today with your request! 
Credit terms available upon approval 

AMS-1 CHARACTER GENERATOR 

ATARI Computer and Sgliware 

only $499. 00! 

OPTIONAL BATTERY BACKUP! 

• Character 
Generators 
• VCR Controllers 
• Video Switches 
• Custotn Han/ware 
and Software 

1810 Arlingate Ln., Columbus, OH. 43228 
Dickel Communicatons Co. 
5298 East Banbury 81.1 Long Beach, CA 99898 

FAX 310-496-4716 

Tel. 310-496-0674 



FCC PROOF OF PERFORMANCE TESTING 

TSB 

P.O. Box 244 
Yankton, S.D. 57078 

(605) 426-6140 

• HEADEND SERVICES 
- COMPLETE HEADEND RELOCATION SERVICE 
- RERACK AND REWIRE 
- OPTIMIZE 
- PROOF 

• FCC PROOF OF PERFORMANCE 
- RF PROOFS 
• VIDEO TRIANUAL PROOFS 

• ON SITE TRAINING 
• DESIGN AND DRAFTING 
- RF PROOFS 
- AS BUILT MAPPING 
- SYSTEM DESIGN 
- MAP MANAGEMENT AND SYSTEM UPDATES 

800-292-0126 

Jumper Cables 
CUSTOM MADE CABLE ASSEMBLIES INCLUDING: 

F to F, N to N, BNC, RCA, F-81 
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 

Gilbert AHS 
LRC 
Off Shore 
Amphenol 

Belden 
Times 

Comm/Scope 
Intercomp 

Ridge Telecom 
127 N. Woodland Dr. 
Conway, AR 72032 

501-327-8320 

Jack Trower 
CATV Design, Consulting & Engineering 

"Video Posteru'TM Page Generator & Controller 
MAC & IBM Modem Access 

Local Weather 
-Temp:85 F Humidity 35% 
. Wind from SW @ 5 MPH 
Baro Pressure 29.3 HG. 

Graphics, Logos, Low cost ads 
Update remotely via any computer! 

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

/Modem .  
option 

Video 
Cable 

g supplied 

7  

RAMX 

Battery 
backed 

1+ \ clock 
IC '13CL" 

Infra-Red Remote 
VCR Control 

Celebrate 
• 

HB® 
Logos can display 

on Video Poster'. 

Basic system: $529.90 inc RAMX & C64 
VHS instructional video, cable & manuals 

'Hi-Res fonts, Video Page & Character Generator Store more than 600 pages Logos & 
pictures on RAMX cartridge '16 colors, variable fonts, Crawl, Flash, Special effects 'Two 
(240 hr.) crawls per page 'Accurate real time clock & date • Restores & displays pages, 
time & date even if power fails!' Low cost C64 computer (NTSC + Ch. 3/4 RF out) 100 Time 
& date control commands 'Infra-red controls up to 8 VCR's • Program Video PosterTm, 
using IBM or MAC via modem Control external relays • Video Poster”. Instructions on 
VHS tape ' Ask about MAC & IBM Video Poster'. page design program "MACP" $179.95 

Model • Price • Descri .tion of "Video Poster" TM O .tions: 

RAMX $349.95 Video Poster'.; 600 page Battery backed RAM-disk, cables & manual 
C64 $179.95 Refurbished computer, with power supply (I year warranty all products) 
Modem $ 89.95 1200 baud Hayes modem for remote page transfer Options 
BCI.K $ 69.95 Battery clock (with RAM) restores time & date if power fails ..... 
l'KB $179.95 Controls 8 relays + DVNI2; "WXI & WSDM "+ IR inputs al eig 
wx( $189.95 Temp.+Ilumidity ; WX111 $249.95 inc. barometric pres. 

RAIN $249.95 Rain gauge daily., yearly total s in .01" increments r_ _ ....,_ WSDN1 $279.95 Anamometor Wind speed and direction; (Req. Pl(S) / 
1541 $189.95 Disk drive; unlimited back up for RAMX 
TSPI $379.95 Text-to-speech computer voice message each screen. 
DVN12 $379.95 Page controlled Digital audio;I0 messages, 2 min. 
UPS1 $279.95 úninterniptible poster with 5 hour batteries 

Call for Demo tape 

\ Multiple Graphics & Hi res photos display on all pages 
vCreate flash, crawl text with photo graphics display pages 
\'Remote control and page insertion via Macintosh 
\Works with all new AN Macs or NTSC display adapters 
'i Features all MAC fonts and 256 NTSC color resolution 
Model "MACP" Video PosterTM for Macintosh $495.00 

eCOMPLETE 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 

SCTE SUSTAINING MEMBER 

CATV DESIGN 

ASSOCIATES, INC. 

• Design 
• Strand Mapping 
• As-Built Mapping 

SINCE 1979 
• AutoCad Drafting 
• Cad Training/Setup 
• Scanning Services 

5524 Bee Caves Rd., Suite Cl • Austin, Texas 78746 
Steve Williams 
President (512) 328 -2461 • Fax (512) 328-3009 

dim CAD 

11 g gkib 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. 

(5) 'Felsta T40 Placer Units In Stock From $8,000 

(15) Telsta-Versilift 1 Ton Buckets In Stock From $4,000 

(13) Digger Derricks Etc. 

(130) Specialized Trucks In Stock Call For Price List: 
(2)5) 721-4444 

Fax: (215) 721-435(1 

Opdyke Inc. 
Truck & 

Equipment Sales 
3 123 Bethlehem Pike 
Hatfield. PA 19440 

USA 91 
Engineering Consulting Tel: 714-671-2009 Fax: 714-255-9984 
583 Candlewood St. Brea, Ca. 92621*Mastercard*Visa*DiscoverAmex•PO•CO 



TEST EQUIPMENT 
Reconditioned Wavetek, HP, Tektronix and more. Signal Level Meters, Sweep Systems, 

TDR's, Power Meters, Spectrum Analyzers, Frequency Counters and Fiber Test Equipment. 
Guaranteed to meet/exceed manufacturers specs. 90 day warranty standard. 

SATELLITE ANTENNAS 
Used Scientific Atlanta, Andrews, Vertex, RSI and others. 7 meter and up. 

PTL Cable Services Inc. USA • Phone (407) 747-3647 • Fax (407) 575-4635 
BUY-SELL-TRADE 

   • 

rndustry 
Service 
Since 
1966 

RocKY M OUNTAIN 
JUMPER CABLES 
P.O. Box 9707 • Helena. MT. 59604 

Custom Made 
Jumper Assemblies 

All Brands Fittings/Cable 
• F Male • FIG - 59 
• F Female • AG - 56 
• BNC • AG - 11 
• PL • Other 

Our jumpers never leave our plant during construction, insuring inspection of each phase 
of construction. Our quality control insures you of the lowest RF leakage possibe. 

Call for pricing and free sample. (406) 458-6563 

L E 
LEE ENTERPRISE 
A Division of Diamond W Investments, Inc. 

623 4th STREET • P.O. BOX 590 • DESHLER, NEBRASKA 68340 

DOWNSIZE VCII CHASSIS KIT ... $ 99.50 
VCII REPAIR OR EXCHANGE ... $ 80.00 TO 135.00* 
"ALL PARTS & RETURN SHIPPING 

INCLUDED ON VCirs" 
VCRS UPGRADE OR EXCHANGE ... $ 379.50* 
VCII WHITE LABEL FOR SALE ... $ 225.00* 

Female Business Enterprise • Complete Cable Equipment Repair 

1-800-551-0096 1-800-551-0096 1-800-551-0096 
' Return shipping and minor parts included in price 

E 
MODULATOR REPAIR ... $68.50* 
PROCESSOR REPAIR ... $68.50* 
RECEIVER REPAIR ... $68.50* 

COAST CATV SUPPLY 
IN STOCK 

NEW & REFURBISHED 
Amps, LE's, Taps, Splitters 
Connectors & Headends 

ALL BRANDS 270 TO 550 MHz 
Call for updated price list 

reC1 — 
We Buy - Wanted: ALL BRANDS 

YOUR USED OR EXCESS EQUIPMENT 
Fax your used/excess list 

(USA) 909-272-2360 Fax: 909-272-3032 

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 

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 

FM Microwave 
Spares & Repairs 

By 
CornmSpec 

I - 1 

Complete "G, H, BX & X 
Line' Repairs & Retunes 

New Replacement Power 
Supplies & Harnesses 

Channel Fliers & Waveguide 
Branching 

Used Equipment Purchased & 
Sold 

Field & Training Services 
Available 

Don Sicard 
TEL (508) 373-0657 

FAX (508) 374-0154 

CommSpec 
6 Tyler Park 

P.O. Box 968 

Haverhill, MA 01831 USA 

FREE 44 pg Catalog & 80 Audio/Video Applic. ,„. 250 PRODUCTS 

t, VI050.0 , TP. I mxxx LIANER 0V.D , c Dorms 50 

rieeneellerel r - - 
,.1-1ffle-oul Vipeo/AtAlm 

• - • .1...P3Toul PAlemApem 
VIdeo 6 Audio Drat Ample. . 
RDS-Sync 0.1. Ample. Rouling SerUchere 

OOPAMP LABS INC (213) 934-3566 
1033 N Sycamore Av LOS ANGELES CA, 90038 

,&]LiONESURPLUS 

WE BUY AND SELL QUALITY CATV EQUIPMENT 

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

HEADEND EQUIPMENT 

U.S..% • 619) 757-300(1 • Fax 619) 757-4048 

AERIAL BUCKET TRUCKS 
Large selection geared 

for CATV 

STANDARD TRUCK & 

EQUIPMENT CO., INC. 

1155 Hill St. S.E. 

Atlanta, GA 30315 

Ph: 1-800-241-9357 

Fax: (404) 622-4462 

USA BUCKET TRUCKS 

Main Line Equipment, Inc. 
National Dist ri but or for Path maker 
Large Stocks of ,Jerrold & Magnavox 

330/450 Li ne G ear 

WE BUY: 
Used converters & used line gear 

WE SELL: 
Refurbished converters & line gear 

WE REPAIR: 
Converters & line gear for cable systems 

AT ALL REASONABLE PRICES 
1-800-444-2288 • FAX 310-715-6695 

Los Angeles, California 

Re• 

a 

dB-tronics 
Cable Television Equipment 

Sales & Service Center 

. . . 
Check Us Out For 

Scientific 
Atlanta 
Parts & Services 

Genuine S-A Parts In Stock 

.f Up/Down & Module Repair 

sf 450 & 550 MHz Equalizers 

• Inband Converter Repair 

CALL OR FAX US FIRST 

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

Fax: 803-574-0383 

d8-tronics, Inc. 
145 Tradd Street 

Spartanburg, SC 29301 
USA 

r 
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Mail or Fax today 
to 413-637-4343 

The information at right must be completed to 
process your request. 

0 Yes, I wish to receive/continue to receive Communications Technology. El No 
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A. Are you a member of the 
SCTE (Society of Cable 
Television Engineers)? 

01. _yes 
02. no 

B. Please check the cate-
gory that best describes 
your firm's primary 
business (check only 1): 
Cable TV Systems Operations 
03. Independent Cable TV Syst. 
04. MSO (two or more Cable 

TV Systems) 
05. Cable TV Contractor 
06. - Cable TV Program Network 
07. - SMATV or DBS Operator 
08. MDS, STV or LPTV Operator 
09. Microwave or Telephone Comp. 
10. Commercial TV Broadcaster 
11. - Cable TV Component 

Manufacturer 
12. Cable TV Investor 
13. Financial Institution, Broker, 

Consultant 
14. Law Firm or Govt. Agency 
15. Program Producer or Distrbutor 
16. Advertising Agency 
17. Educational TV Station, School, 

or Lbrary 
18. Other (please specify) 

C. Please check the 
category that best 
describes your job title: 

19. _Corporate Management 
20. Management 
21. Programming 

Technical/Engineering 
22. Vice President 
23. Director 
24. Manager 
25. Engineer 
26. Technician 
27. Installer 

28. Sales /Marketing 
29. Other (please specify)  

D. In the next 12 months, 
what cable equipment 
do you plan to buy? 

30. Amplifiers 
31. Antennas 

32. _ CAN Passive Equipment 
including Coaxial Cable 

33. _ Cable Tools 
34. _ CAD Software, Mapping 
35. _ Commercial Insertion/ 

Character Generator 
36. _ Compressionr)igital Equip. 
37. _ Computer Equipment 
38. _ Connectors/Speters 
39. _ Fleet Management 
40. _ Hdiedend Equipment 
41. _ Interactive Software 
42. _ Lightning Protection 
43. _ Vaults/Pedestals 
44. _ MMDS Transmission Equipment 
45. _ Microwave Equipment 
46. _ REICeiVEUS and Modulators 
47. _ Safety Equipment 
48. _ Satellite Equipment 
49. _ Subscrber/Acklressable 

Security Equipment/ 
Converters/Remotes 

50. _ Telephone/PCS Equipment 
51. _ Power Suppls. (Batteries, etc.) 
52. _ Video Servers 

E. What is your annual cabli 
equipment expenditure? 

53. _ up to $50,000 
64. _880,001 to $100,000 
55. _5100,001 to $250,000 
56. _ over $250,000 

F. In the next 12 months, 
what fiber-optic equip-
ment do you plan to buy? 

57. _ Fier-Optic Ampidiers 
58. _ Fier-Optic Connectors 
59. _ Fber-Optic Couplers/Splitters 
60. Fluer-Optic Splicers 
61. Fber-Optic Transmitter/Receiver 
62. _ Fber-Optic Patchcords/ Pigtads 
63. _ Fber-Optic Components 
64. Fter-Optic Cable 
65. Fber-Optic Closures & Cabinets 

G. What is your annual 
fiber-optic equipment 
expenditure? 

66. _unto 660,000 
67. _ $60,001 to $100,000 
68. $100,001 to $250,000 
69. _ over 6250,003 

H. In the next 12 months, 
what cable test & 
measurement equipment 
do you plan to buy? 

70. Audio Test Equipment 
71. Cable Fault Locators 
72. _ Fizer Optics Test Equipment 
73. Leakage Detection 
74. OTDRs 
75. - Power Meters 
76. Signal Level Meters 
77. Spectrum Analyzers 
78. - Status Monitoring 
79. System Bench Sweep 
80. TDRs 
81. - Video Test Equipment 

I. What is your I cable 
test & measurement 
equipment expenditure? 

82. up to $50,000 
83. $50.001 to $100,000 
84. 8188,881 to $250,000 
85. over 6250000 

J. In the next 12 months, 
what cable services do 
you plan to buy? 

86. C,onsukingerokerage Services 
87. Contracting Services 

(Construction/InstalLation) 
88. Repair Services 
89. Technical Services/ Eng. Design 
90. Training Services 

K. What is your annual cable 
services expenditure? 

91. up to $60,000 
92. $50,001 to 6100,000 
93. 6100,031 to $250,000 
94. over $250,000 

L. Do you plan to rebuild/ 
upgrade your system in: 

95. 1 year 
96. more than 2 years 

M. How many miles of plant 
are you upgrading/ 
rebuilding? 

97 up to10 miles 
98. 11-30 miles 
99 31 miles or more 
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A. Are you a member of the 
SCTE (Society of Cable 
Television Engineers)? 

01 _ yes 
02. no 

B. Please check the cate-
gory that best describes 
your firm's primary 
business (check only 1): 
Cable TV Systems Operations 
03._ Independent Cable TV Syst. 
04. MSO (two or more Cable 

TV Systems) 
05. Cable TV Contractor 
06. Cable TV Program Network 
07. SMATV or DBS Operator 
08. MDS, STY or LPTV Operator 
09. _ Microwave or Telephone Comp 
10. Commercial TV Broadcaster 
11. Cable TV Canponent 

Manufacturer 
12. Cable N Investor 
13. Financial Institution, Broker, 

Consultant 
14. Law Firm or Govt. Agency 
15. Program Producer or Distnbutor 
16. Advertising Agency 
17. Educational TV Station, School, 

or Leary 
18. _ Other (please specify1_ 

C. Please check the 
category that best 
describes your job title: 

19. Corporate Management 
20. Management 
21. Programming 

Technical/Englneering 
22. Vice President 
23. Director 
24. Manager 
25. Engineer 
26. Technician 
27. Installer 

28. Sales/Marketing 
29. Other (please specify) 

D. In the next 12 months, 
what cable equipment 
do you plan to buy? 

30. Amplifiers 
31. Antennas 

32. CAN Passive Equipment includ-
ing Coaxial Cable 

33. Cable Tools 
34. - CAD Software, Mapping 
35. - Commercial Insertion/ 

Character Generator 
36. Ceinpression/Dietal Equip. 
37. Computer Equipment 
38. Connectors/Splitters 
39. - Fleet Management 
40. Headend Equipment 
41. Interactive Software 
42. - Lightning Protection 
43. Vaults/Pedestals 
44. - MMDS Transmission Equbment 
45. Microwave Equipment 
46. Receivers and Modulators 
47. - Safety Equipment 
48. Satellite Equipment 
49. Subsenber/Addressable 
- Security Equipment/ 

Converters/Remotes 
50. Telephone/PCS Equipment 
51. Power Seers. (Batteries, etc.) 
52. - Video Severs 

E. What is your I cable 
equipment expenditure? 

53 up to $50,000 
54 $50,001 to $100,000 
55 - $103,001 to 6250,000 
56 over $250,000 

F. In the next 12 months, 
what fiber-optic equip-
ment do you plan to buy? 

57. Fier-Optic Amplifiers 
58. Fber-Optic Connectors 
59. Fber-Optic Couplers/Speters 
60. Fber-Optic Splicers 
61. Fber-Optic Transmitter/Receiver 
62. Fber-Optic Patchcords/ Pigtails 
63. _ Fber-Optic Components 
64. Fber-Optic Cable 
65. Fizer-Optic Closures & Cabinets 

G. What is your annual 
fiber-optic equipment 
expenditures? 

66. up to $50,000 
67. $50,001 to $100,000 
68. 6100,001 to $250,000 
69. over $250,000 

H. In the next 12 months, 
what cable test 8. 
measurement equipment 
do you plan to buy? 

70. Audio Test Equipment 
71. Cable Fault Locators 
72. Fber Optics Test Equipment 
73. Leakage Detection 
74. OTDRs 
75. - Power Meter 
76. Signal Level Meters 
77. _ Spectrum Analyzers 
78. Status Mcnitoring 
79. _- System Bench Sweep 
80. TbRs 
81. Video Test Equipment 

I. What is your annual cable 
test & measurement 
equipment expenditure? 

82. up to $50,000 
83. $50,001 to $100.000 
84. 6100,001 to $250.000 
85. over $250,000 

J. In the next 12 months, 
what cable services do 
you plan to buy? 

86. ConsultingBrokerage Services 
87. Contracting Services 

- (Construction/Installabon) 
88. Repair Services 
89. Technical Services,' Eng Design 
90. Training Services 

K. What is your annual cable 
services expenditure? 

91. up to $50,000 
92. 660.001 to $100.000 
93. $100,001 to $250 000 
94. over 5250,000 

L Do you plan to rebuild/ 
upgrade your system in: 

95. 1 year 
96 more than 2 years 

M. How many miles of plant 
are you upgrading/ 
rebuilding? 

97. up to10 miles 
98. 11-30 miles 
99. 31 miies or more 
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AD INDEX 
It's so simple! To obtain additional information from any of the display advertisers appearing in this issue of 
Communications Technology, please use one of the Reader Service Cards on the facing page (pass the others 
along). The ad index below has been expanded to include not only the page number of each advertiser, but also each 
corresponding reader service number to be circled on the Reader Service Card. 

RR# Advertiser Page# RR# Advertiser Page# 

14  Alpha Technologies 23 122  Lectro Products 16 

AM Communications 11 95  Lemco Tool 58 

 American Lightwaves Systems 35 129  Litton 75 

Ando 48 90  Masterack 72 

Anritsu 9 61,107,109  Megahertz 8,86,98 

Antec 104 99  NCTI 64 

Arnco 87 96  Passive Devices 60 

ATXffelecom 52,53 101  Photon Kinetics 65 

Avantron  8 111  Pico Macom 39 

 Belden 55 131  Pirelli 99 

 Budco 14 7,136  Power Guard 7,70 

 Cable AML 18 9  Power & Telephone 29 

Cable Innovations 56 80  Pyramid 40 

 Cable Security 6 128  QRF 68 

 Cadco 67 124  Rentelco 27 

 C-Cor 17 132  Ripley 101 

 Channel Communications 37 103  Riser Bond 5 

Coast CATV Supply Inc  98 62  Sadelco 10 

 Comsonics 33 1  SCTE 78 

Condux 57 2  Sencore 2 

Dawn Satellite 40 134  Siecor 59 

Dolby Labs 22 77  Sprint North Supply 67 

DX Communications 25 13  Standard Communications 9 

GC Technologies 77 98  Stirling 62 

 General Instrument 30, 31 85  Superior Electronics 103 

Gould Fiber Optics 89 185  Tektronix 41 

Harmonic Lightwaves 47 54  Telecrafter 4 

Hewlett Packard 13,76 100  Teledyne 63 

 Holland Electronics 62 126  3M 43 

Integral 20 146  Trilithic  21 

Integration Specialists 17 3  Trilogy 3 
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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 

CABLEVISION 

has immediate openings for: 
SERVICE TECHNICIANS 

in the following communities... 
Osage City. KS 

Forsythe, Kimberling City, MO 
Richmond, MO 

Carl Junction, MO 
Our field staff are required to live in the 

community that they work in. 
Qualified candidates will have 1 - 3 years 

directly related experience in the cable indus-
try. They will possess physical abilities to in-
clude: pole climbing, heavy lifting, and work-
ing at heights in all weather conditions. Can-
didates must be licensed drivers without 
major violations. 

FAX or Send Resume to: 
Cablevision 

218 South Street 
Excelsior Springs, MO 64024 

Attn: Human Resources — ENG/CT 
No phone calls please. 

CATV BROADCAST 
PERSONNEL SERVICES 
ALL LEVELS OF POSITIONS FILLED NATIONWIDE 
• Technicians • Engineers • Managers • Sales 

Send resume with salan requirement to address belon. 
Employer Inquiries Insked. 

Communication Resources  
•••• • .. " The Communicahon Personnel Speciabsts 

P 0 Box 141397 • Cmctnnati OH 45250 
606-491-5410 / FAX 606-491-4340 

COMPLETE STAFFING 
FOR CATV 

CABLE OPERATIONS 
AND MANUFACTURERS 

Management 
Marketing • Engineering 

JIM CAHOON 
Cable Operations and Engineering 

Since 1966 

7100 East Belleview, #102 
Englewood, CO 80111-1634 

Ph: (303) 779-8890 
Fx: (303) 779-8139 

Baker Oft 1259 Rt 46 • Parsippany, NJ 07054 
SPECIALIST IN THE & CO. Executive Search COMMUNICATIONS INDUSTRY 

Our NATIONAL and INTERNATIONAL clients include MSO's, Networks, 
Telecos, Suppliers. Regional & Independent Operators. Executive and Management 

positions in all disciplines across industry lines. 
201-263-3355 • Fax 201-263-9255 

With. 

DAVID ALLEN, JUDY BOUER-PRINCIPALS 

4C.11m1F, 40.1FellrILIOIN1111111"lr 
EXPANSIONS  

Join our regional operating companys' most excit-
ing and newest division; video and interactive 
services. We currently have opportunities to be 
part of a breakthrough venture designing a video 
dialtone network. Qualified candidates will have 
the responsibility for designing our network includ-
ing active passive elements such as transmitters, 
receivers, coaxial cable, amplifiers, taps, splitters, power 
supplies and connectors. Utilize Computer Aided Design (CAD) and 
RF design tools to create and optimize the network. 

These positions require a BS in Engineering and/or related technical 
field or equivalent experience with RF (coaxial) cable design. Expertise 
in computer-aided RF design, cost analysis methods and a thorough 
understanding of design criteria required. 

If you are interested in being part of a new and exciting venture with a 
well established organization please submit your resume with salary 
history to: Communications Tech, Box 395, 1900 Grant St. Ste. 450, 
Denver, CO 80203. EOE 

RF 
Design 

Engineers 

o Science & Technology - Director of Engineering o 
The NCTA Science and Technology Department is seeking a Director of Engineering. 
The successful candidate for this position will become part of a hard working team 
that is charged with keeping up with rapid changes in the areas of technology poli-
cy and standards as they relate to advances in telecommunications technology. 

The successful candidate will be required to: 
Li Represent the Cable Television Industry before the Fcc and congressional staff, 

attend committee meetings and be active in standards activities involving 
Cable, Telephony, Satellite and Data Issues. 

o Perform engineering calculations of the kind normally associated with cable TV, 
radio, video etc. 

• Analyze complex engineering matters and communicate the results in a clear 
and concise written form suitable for both a technical and a non-technical 
audience. 

• Maintain contact with the top engineering people in the cable TV and related 
industries. 

We require: 
• BSEE or equivalent training. 
• Direct experience in one or more facets of the Cable Television Industry. 
• Hands on skill with electronics test equipment a plus. 
• Solid writing skills. 
• Experience in the public policy and regulatory environment desirable. 
Mail a letter of interest with resume and salary requirements to: 
Wendell Bailey, VP Sci. 8( Tech., NCTA, 1724 Mass. Ave., NW, Washington, DC 20036. 

— NCTA is an equal opportunity employer — 



BOOKSHELF 
The following is a listing of some of the 
videotapes currently available by mail 
order through the Society of Cable Tele-
vision Engineers. The prices listed are 
for SCTE members only. Nonmembers 
must add 20% when ordering. 

Extension Ladders — A course de-
signed to provide thorough and compre-
hensive instruction on the safe use of ex-
tension ladders. Includes segments on 
ladder positioning, transporting and car-
rying, securing, climbing and safety. Pro-
duced by the Atlee Cullison Training 
School. (35 min.) Order #T-1043, $145. 
(Reference for Installer Certification) 

ge Digital TDRs, An Investment You Can 
Find Fault With — Riser-Bond presents 
a discussion and instruction on the prop-
er use of its line of digital time domain re-
flectometers. From SCTE's Product-
Specific Tele-Seminar Program. (Ap-
prox. 20 min.) Order #T-1044 , $30. 

dir Balance and Alignment Techniques 
for Scientific-Atlanta Series 6500 and 
6800 Distribution Equipment — Scientif-

ic-Atlanta engineers discuss compo-
nents and proper alignment techniques 
for this particular series of distribution 
equipment in this video produced exclu-
sively for SCTE's Product-Specific Tele-
Seminar Program. (30 min.) Order #T-
1045, $30. 

Implementing Stereo Headend Equip-
ment — Audio engineers Tom Williams 
and Steve Fox discuss BTSC stereo 
technology and its proper testing 
through specific headend equipment in 
this workshop from Expo '87. (1 hr.) 
Order #T-1046, $35. 

Note: The videotapes are in color and 
available in the NTSC 1/2-inch VHS for-
mat only. They are available in stock and 
will be delivered approximately three 
weeks after receipt of order with full pay-
ment. 

Shipping: Videotapes are shipped UPS. 
No P.O. boxes, please. SCTE pays sur-
face shipping charges within the conti-
nental U.S. only. Orders to Canada or 
Mexico: Please add $5 (U.S.) for each 

videotape. Orders to Europe, Africa, 
Asia or South America: SCTE will in-
voice the recipient for additional air or 
surface shipping charges (please speci-
fy). "Rush" orders: a $15 surcharge will 
be collected on all such orders. The sur-
charge and air shipping cost can be 
charged to a Visa or MasterCard. 

To order: All orders must be prepaid. 
Shipping and handling costs are includ-
ed in the continental U.S. All prices are 
in U.S. dollars. SCTE accepts Master-
Card and Visa. To qualify for SCTE 
member prices, a valid SCTE identifica-
tion number is required, or a complete 
membership application with dues pay-
ment must accompany your order. Or-
ders without full and proper payment will 
be returned. Send orders to: SCTE, 669 
Exton Commons, Exton, PA 19341 or 
fax with credit card information to (610) 
363-5898. 

Listings of other publications and video-
tapes available from the SCTE are in-
cluded in the March 1994 issue of the 
Society newsletter, "Interval." 

DeliverilE 
the will Systems Engineers 

Broadband Service Techoologg 
Bellcore's innovative telecommunications 
solutions continue to define the leading edge 
in information technology. We seek forward 
thinking Systems Engineers to help deliver 
the solutions necessary for our clients' success 
in a hotly competitive marketplace. 

If selected, you will provide systems 
engineering and design requirements 
support to clients on a variety of residential 
(video) Mass Market Broadband (MMBB) 
systems. This will involve defining 
functional interface requirements; and 
working with end-to-end network platform 
architectures that focus on signalling/ 
control and transport. 

A BS degree in a technical discipline is 
required; advanced degree preferred. In 
addition, you must have experience with 
cable TN network design and its evolution to 
the telephone network architecture. 
Knowledge of video coding standards and 
ATM/Broadband technology is essential. 
Strong client consulting skills and the ability 
to work well in a fast-paced setting are musts. 

For consideration, please forward your 
resume, indicating work experience and 
salary history, to: Corporate Employment, 
Bellcore, Dept. CT/0301/95, 6 Corporate 
Place, Piscataway, NJ 08854. An Equal 
Opportunity Employer M/F/D/V. 

Bellcore 
IF EGATE .s a reg,ste:e;; :,acemark o Bencore 
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CALENDAR 

March 
6-9: Siecor training course, 
fiber-optic installation and splic-
ing, maintenance and restora-
tion for CATV applications, Hick-
ory, NC. Contact (800) 743-
2671, ext. 5539 or 5560. 
6-9: Western Communications 
Forum '95, Broadmoor, Colorado 
Springs, CO. Contact (312) 938-
3500. 
7: SCTE New England Chapter 
seminar, BCT/E and Installer 
exams to be administered, Best 
Western, Marlboro, MA. Contact 
Tom Garcia, (508) 562-1675. 
7-9: C-COR training seminar, 
broadband communications tech-
nology, Fremont, CA. Contact 
(800) 233-2267, ext. 4422. 
7-9: Scientific-Atlanta training 
course, hybrid fiber/coax opera-
tion and maintenance, San 
Francisco. Contact Bill Brobst, 
(404) 903-6306. 
7-9: SCTE Wheat State Chapter 
testing session, BCT/E exams to 
be administered, Great Bend, KS. 
Contact Jim Fronk, (316) 792-
2574. 

ala.aaaaal 
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9: Society of Cable Television 
Engineers Tele-Seminar Pro-
gram, Digital Transmission Tech-
niques (Part II) from Cable-Tec 
Expo '94 in St. Louis, to be 
shown on Galaxy 1R, Transpon-
der 14, 2:30-3:30 p.m. ET. Con-
tact SCTE national headquar-
ters, (610) 363-6888. 
12: SCTE Old Dominion 
Chapter seminar and testing 
session, BCT/E Category III tu-
torial — transportation sys-
tems, BCT/E and Installer 
exams to be administered, Hol-
iday Inn, Richmond, VA. Con-
tact Margaret Fitzgerald, (703) 
248-3400. 
13: SCTE Old Dominion Chap-
ter seminar, vendor show, Holi-
day Inn, Richmond, VA. Contact 
Margaret Fitzgerald, (703) 248-
3400. 
14: Scientific-Atlanta training 
course, fundamentals of the hy-
brid fiber/coax network, Denver. 
Contact Bill Brobst, (404) 903-
6306. 
14-16: C-COR training seminar, 
digital video and fiber-optic net-

Planning ahead 
May 7-10: The National Show, 
Dallas. Contact (202) 775-
3669. 
June 14-17: Society of Cable 
Television Engineers Cable-
Tec Expo, Las Vegas, NV. 
Contact (610) 363-6888. 
Aug. 13-15: Great Lakes 
Cable Expo, Indianapolis. 
Contact (317) 845-8100. 

working, Fremont, CA. Contact 
(800) 233-2267, ext. 4422. 
14-16: Philips mobile training 
course, Denver. Contact (800) 
448-5171. 
15: SCTE Big Sky Chapter 
seminar and testing session, 
BCT/E and Installer exams to 
be administered, Billings/Lau-
rel Mt., MT. Contact Marla De-
Shaw, (406) 6324300. 
15: SCTE Michiana Chapter 
seminar, BCT/E Tutorials: Cat-
egories Il and V, Comfort Inn, 
New Buffalo, MI. Contact Russ 

Stickney (219) 259-8015. 
15: SCTE San Diego Chapter 
seminar, San Diego. Contact 
Kathleen Horst, (310) 715-
6518. 
15-16: Scientific-Atlanta train-
ing course, understanding hy-
brid fiber/coax design, Denver. 
Contact Bill Brobst, (404) 903-
6306. 
16: SCTE Big Sky Chapter 
seminar and testing session, 
BCT/E and Installer exams to 
be administered, drawing for 
winner of 1995 Cable-Tec 
Expo trip, Elks Lodge, Helena, 
MT. Contact Marla DeShaw, 
(406) 6324300. 
16: SCTE Penn-Ohio Chap-
ter seminar, the demanding 
role of the installer/technician, 
afternoon hands-on vendor 
show, Sheraton Inn North, Pitts-
burgh. Contact Marianne Mc-
Clain, (412) 531-5710. 
20-21: Ohio Cable Televi-
sion Association convention, 
Hyatt of Capital Square, 
Columbus, OH. Contact (614) 
461-4014. 

AUDIO 8( VIDEO 
Emergency Broadcast System 

"SUB-ALERT" 

• Emergency Audio and Video on any channel. 

IF 
• 

Output 

AV-EBS 
Power On 
• 

• Allows Emergency Broadcast on local Network channels to remain unaffected. 

• Compatible with all Modulators and Processors with IF loops. 

• Order in 8 channel increments. 

• Package also includes Character Generator, and DTMF activation with access code. 

MEGA HERTZ 
Established 1975 

DENVER, CO 

800-525-8386 
303-779-1749 FAX 

"Unique" Products For the 21st Century! 

ATLANTA, GA 

800-962-5966 
404-368-8928 FAX 

ST.LOUIS, MO 

800-821-6800 
314-429-2401 FAX 

OCALA, FL 

800-922-9200 
904-351-4403 

COAST C c 
CATV 
SUPPLY, INC. S 

314 Elizabeth Lane 
Corona, CA 91720 

Ph (909) 272-2360 
Fax: (909) 272-3032 

BEST PRICES 
From Coast to Coast 
WE BUY and SELL 
SPECIALIZING IN 
NEW, USED or 

REMANUFACTURED 

• LINEGEAR 
• PASSIVES 

• CONVERTERS 
• HEADEND 

CALL TODAY 
With Your Requirements 

LARGE QUANTITIES IN STOCK 
We accept MasterCard, Visa and American Express" 

VISA 

Reader Service Number 109 
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We've done what nobody else has. Become the first fiber Not only about Pirelli—but what this registration means 
optic cable manufacturer who's earned ISO 9001 Registra- for business. For effective communication, the world 
lion from Bellcore Quality Registration Services in the depends on quality fiber optic cable. Without it, you risk 
first attempt. system interruption or failure. 

We knew we made quality products. We Plus with Pirelli, you can tap into world 
have for more than 100 years. Pirelli markets that might have been inaccessible 
customers knew it too. But now, with ISO I RE 1.1.1 before. With the knowledge that Pirelli 

FIBER OPTIC CABLES cable exceeds both domestic and 
PIRELLI CABLES NORTH AMERICA — COMMUNICATIONS DIVISION international standards. 

700 Industrial Drive • Lexington, South Carolina, USA 29072-3799 
(603) 951-4800 • FAX (803) 957-4626 Call 1-800-669-0808. Because-

13340 - 76th Avenue • Surrey, British Columbia, Canada V3W 2W1 
(604) 591-3311 • FAX (604) 591-9874 whatever the language—quality talks. 

9001 Registration, the entire 
international communications 
market recognizes the significance. 

And, the world's talking. 

, 1993 Pirelli Cable Corporation 

Reader Service Number 131 
Visit Us in Exhibit #I337 at Supercomm '95 

The World Leader in Quality Fiber Optic Cable 

ISO 9001 Registered 



20-23: Siecor training course, 
fiber-optic installation and splic-
ing, maintenance and restora-
tion for CATV applications, 
Keller, TX. Contact (800) 743-
2671, ext. 5539 or 5560. 
20-23: SuperComm '95, Ana-
heim Convention Center, Ana-
heim, CA. Contact (202) 457-
4912. 
21-22: Scientific-Atlanta train-
ing course, hybrid fiber/coax 
system sweep and balance, 
Atlanta. Contact Bill Brobst, 
(404) 903-6306. 
21-23: Philips mobile training 
course, Kansas City, KS. Con-
tact (800) 448-5171. 
23-24: Scientific-Atlanta training 
course, analog headend and 
earth station system operation 
and maintenance, Philadelphia. 
Contact Bill Brobst, (404) 903-
6306. 
28-30: C-COR training semi-
nar, cable TV technology, At-
lanta, GA. Contact (800) 233-
2267, ext. 4422. 
28-30: Philips mobile training 
course, Shreveport, LA. Con-
tact (800) 448-5171. 
31: SCTE Wheat State Chap-
ter testing session, BCT/E 
exams to be administered, 
Great Bend, KS. Contact Jim 
Fronk, (316) 792-2574. 

April 
3-6: Siecor training course, 
fiber-optic installation and splic-
ing, maintenance and restora-
tion for CATV applications, Hick-
ory, NC. Contact (800) 743-
2671, ext. 5539 or 5560. 
4: Scientific-Atlanta training 
course, fundamentals of the hy-
brid fiber/coax network, Boston. 
Contact Bill Brobst, (404) 903-
6306. 
4-6: Philips mobile training 
course, Atlanta. Contact (800) 
448-5171. 
5-6: Scientific-Atlanta training 
course, hybrid fiber/coax field 
test and measurement, Boston. 
Contact Bill Brobst, (404) 903-
6306. 
5-6: Scientific-Atlanta training 
course, interactive broadband 
delivery system overview, Boston. 
Contact Bill Brobst, (404) 903-
6306. 
7: SCTE North Country Chap-
ter testing session, BCT/E and 
Installer exams to be adminis-
tered, St. Paul, MN. Contact Bill 
Davis, (612) 646-8755. 
11-13: Scientific-Atlanta train-
ing course, hybrid fiber/coax op-
eration and maintenance, Boston. 
Contact Bill Brobst, (404) 903-
6306. 
11-13: SCTE Wheat State 

Chapter testing session, BCT/E 
exams to be administered, 
Great Bend, KS. Contact Jim 
Fronk, (316) 792-2574. 
11-13: Philips mobile training 
course, Raleigh, NC. Contact 
(800) 448-5171. 
12: SCTE Bluegrass Chapter 
seminar, distortions and equaliz-
ing, Travel Lodge, Elizabeth-
town, KY. Contact Max Henry, 
(502) 753-6521. 
12: SCTE Delaware Valley 
Chapter seminar, safety, 
Williamson Restaurant, Willow 
Grove, PA. Contact Chuck ToIton, 
(215) 657-6990. 
13: SCTE Michiana Chapter 
seminar, hands-on P-III cable 
splicing, standby power supply 
status monitoring, Comfort Inn, 
New Buffalo, MI. Contact Russ 
Stickney, (219) 259-8015. 
13: Society of Cable Televi-
sion Engineers Tele-Seminar 
Program, Demystifying the New 
Technology, to be shown on 
Galaxy 1R, Transponder 14, 
2:30-3:30 p.m. ET. Contact 
SCTE national headquarters, 
(610) 363-6888. 
18-20: C-COR training seminar, 
cable TV technology, Wilming-
ton, DE. Contact (800) 233-
2267, ext. 4422. 
20: SCTE Northern New Eng-

land Chapter seminar, FCC 
proofs and standards, Rama-
da Inn, Portland, ME. Contact 
Bill DesRochers, (207) 646-
2672. 
24-26: Kentucky Cable Televi-
sion Association annual con-
vention, Holiday Inn North, Lex-
ington, KY. Contact Randa 
Wright, (502) 864-5352. 
24-27: Siecor training course, 
fiber-optic installation and splic-
ing, maintenance and restora-
tion for CATV applications, 
Keller, TX. Contact (800) 743-
2671, ext. 5539 or 5560. 
24-28: General Instrument 
training course, broadband com-
munications network design, St. 
Louis. Contact Lisa Nagel, (215) 
830-5678. 
25: Scientific-Atlanta training 
course, fundamentals of the hy-
brid fiber/coax network, San 
Francisco. Contact Bill Brobst, 
(404) 903-6306. 
26-27: Scientific-Atlanta train-
ing course, understanding hy-
brid fiber/coax design, San 
Francisco. Contact Bill Brobst, 
(404) 903-6306. 
28: SCTE Wheat State Chapter 
meeting, BCT/E exams to be ad-
ministered, Great Bend, KS. 
Contact Jim Fronk, (316) 792-
2574. 

REPRINTS 
REPRINTS 
Communications • Visibility 
Knowledge • Information 

Reprints work for you! 

For more information call Marla Sullivan at 
Phillips Business Information today! (303) 839-1565 
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Cable preparation tools 
for the reel world 

It's a fact: 

Installers prepare all types of 
telecommunications and CATV 

cables faster, more accurately 
and safely with Ripley Tools than 

with old-style knives. They're 
durable, American-made tools for 

both universal uses and one-of-a-kind 
applications. So get on a roll with 
Ripley. Call today for a Free Ripley 

catalog 1-800-528-8665. 

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

Reader Service Number 132 



PRESIDENT'S MESSAGE  Cl"E   

Be a winner at Cable-Tec Expo '95! 
By Bill Riker 
President, Society of Cable Television Engineers 

t is my pleasure this month to inform you 
that plans are well under way for the 

1995 Cable-Tec Expo, to be held June 14-
17 at the Las Vegas Convention Center in 
Las Vegas, NV. 

It would seem that the 1994 Expo, 
which was held in St. Louis and broke all 
previous Expo records by hosting 2,800 at-
tendees and 2,400 exhibitor personnel, 
would be hard to top. But, with the excel-
lent program we've assembled for this 
year's event, I am certain that Expo '95 will 
be another well-attended record-breaker. 

The exhibits 
Exhibit space is currently being re-

served for the Expo, which, I am proud to 
say, is commonly recognized as the cable 
telecommunications industry's premier 
technical training event and trade show. As 
this issue went to press, nearly 200 of the 
industry's leading manufacturers and ser-
vice providers have reserved space in the 
1995 exhibit hall, which will offer attendees 
the opportunity to enjoy hands-on demon-
strations in a relaxed, noncommercial at-
mosphere. 

Cable-Tec Expo 1995 will offer 13 ex-
hibit hours at the following times: Thurs-
day, June 15: 11 a.m. to 6 p.m.; and Fri-
day, June 16: 11 a.m. to 5 p.m. 

Tutorials, 
engineering conference 

Cable-Tec Expo '95 will kick off with a 
new addition to the program, three precon-
ference tutorials that will be presented on 
Tuesday, June 13 from 2 to 5 p.m. Pre-
conference tutorials have been well-re-
ceived at our Annual Conference on 
Emerging Technologies because they 
offer attendees an opportunity for in-depth 
presentations on topics that are key to our 
industry's professional growth and devel-
opment. I'm sure many attendees will wel-
come this new opportunity to gain addi-
tional training and "brush up" on the latest 
in broadband communications technology. 

The three sessions to be presented as 
preconference tutorials are: "Organizing 
Safety Training Programs at the System 
Level," "Audio Quality" and "Effective 
Learning Strategies." 

Traditional Expo offerings will begin on 

Wednesday, June 14, with the our Annual 
Engineering Conference. Over the course 
of six hours, technical and management 
papers will be presented by many of the in-
dustry's engineering leaders in the follow-
ing panels: "Improving System Operations 
— Building On a Firm Foundation" with 
Ted Hutson of Post-Newsweek (modera-
tor); "Designing Tomorrow's Broadband 
Network" with Hugh McCarley of Cox 
Cable (moderator); "Advances in Digital 
Technology" with Rex Bullinger of Hewlett-
Packard (moderator); and 'Telephony and 
the Cable Industry" with Joe Van Loan of 
Cablevision Industries (moderator). 

Membership meeting 
The conference will be followed by the 

1995 Annual Membership Meeting. It af-
fords members, as well as representatives 
from the Society's 74 chapters and meet-
ing groups, the opportunity to meet with 
the national board of directors and pose 
questions concerning Society policy and 
future plans. 

Workshops 
Expo workshops attracted standing 

room only crowds at Expo '94, and the 
workshop program for Expo '95 ensures 
more capacity audiences. The workshops 
offer attendees hands-on training and ex-
tensive interaction with instructors and will 
be held from 8 a.m. to 12:15 p.m. on June 
15 and 16. 

Workshops scheduled for Expo '95 in-
clude: "Ask the FCC," "BCT/E Technical 
Certification," "Communications Applica-
tions for Today's Fiber," "Digital Technolo-
gy 101," "Emergency Alert System (EAS)," 
"Network Architectures," "Powering for Re-
liability," "Practical CATV Networks," "Sys-
tem Tests and Measurements" and 'Tele-
phony 101." 

Attendees can benefit from the addi-
tional training opportunities that will be of-
fered at the exhibit floor's Technical Train-
ing Center, which will feature in-depth 
product-specific equipment demonstra-
tions. 

This year's Expo Evening, to be held 
June 15, will be a 'Western Party and 
Casino Night' that will feature a barbecue 
buffet, line dancing instruction, mechanical 
bull rides, a country/western band and pro-
fessional instruction in blackjack and 
craps. Attendees will be able to play at the 

The Las Vegas Convention Center 
will be the hub of Expo '95. 

party's casino gaming tables to win prizes. 
BCT/E and Installer Certification exams 

will once again be offered throughout the 
convention, and are set to be conducted 
Thursday, June 15, and Friday, June 16, 
from 10 a.m. to 2 p.m., and on Saturday, 
June 17, from 8:30 a.m. to noon. 

Win a trip to Expo! 
One possible way to get to Expo '95 

may be at your fingertips, in the form of the 
704 field strength meter! SCTE is holding a 
contest prior to the conference in which 
contestants will submit photos and proof of 
ownership of one of this classic series of 
early CATV industry hardware. The win-
ning entry will be chosen on the basis of 
lowest serial number, service history and 
overall condition and appearance. The 
winner, who will be required to display the 
winning entry at Expo '95, will receive com-
plimentary air travel, lodging and registra-
tion to the event. To receive an entry form, 
contact SCTE national headquarters at 
(610) 363-6888. 

Registration 
The full-color Expo '95 registration 

package, containing information on hotel 
accommodations and Las Vegas area at-
tractions as welt as the technical program 
and agenda, is currently being sent to all 
active SCTE members. Nonmembers in-
terested in obtaining a registration pack-
age should contact SCTE nationa1 head-
quarters at (610) 363-688 or fax your re-
quest to (610) 363-5898 and we will be 
sure to send one out to you. 
I hope all of you will join us in Las Vegas 

for Cable-Tec Expo '95, and 'win a jack-
pot" of technical training and education. CT 
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Cheetah 
Status Monitoring Solutions: 

The only system to give you   
Frequency Agile RF Modems 

A status monitoring system is only as reliable as the return path. Accumulated noise and 

ingress on the return path may cause problems with your status monitoring system. You 

avoid these problems with the Cheetah SystemTM. By using frequency agile RF modems in 

all field devices, the Cheetah SystemTM allows you to adjust frequencies from your headend 

or main office. You never have to roll a truck or physically adjust field devices. 

5/equency agile modems also ensure that Polling Never Stops! When one channel is in use 

/for polling and an alarm occurs, the alarming device may be queried for more detailed data 

on the next data channel. The Cheetah SystemTm continuously monitors your entire network 

even when you are performing tests and taking measurements at a problem location. For a 

reliable status monitoring system, be sure to require frequency agile RF modems. 

Call (813) 756-6000 

SUPERIOR ELECTRONICS GROUP, INC. 
6432 Parkland Drive • Sarasota Florida 34243 • (813) 756-6000 • Fax (813) 758-3800 
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...The FiberPak" by ANTEC 
Now, there's a simple way to splice fiber optic cable. The 

new FiberPak" splice closure from ANTEC is so easy to install, 

no special tools, heat adhesives, drills, power equipment or 

complicated instructions are required. 

Suited for strand, pole, or underground mounting, FiberPak 

closures seal and protect fiber optic splices in butt or in-line 

configuration. Eight cable ports, splice trays and expansion 

kits allow easy expandability as your network grows. And 

FiberPak's solid, nonflexible housing protects splices in every 

environment and meets 1994 Bellcore specifications on fiber 

optic splice closures. 

If you're adding fiber optics to your system, you need 

a splice closure that's easy to install. To learn more about 

the FiberPak, call your local ANTEC Representative or 

1-800-TO ANTEC. 

Our Cable Integrated Services Network (USN 
pmvides a blueprint for building a broadband 
network that accommodates interactive services 

in a I Gil: spectrum. The FiberPak allows easy 
port expansion as your network gmws. 

ANTEC 
, ,N etwc,rk Kin ovv- h cow 

Atlanta, Georgia Roo/242118i • Dallas, Texas Roo/231-5006 • Denver, Colorado Roo/841-1531 • Iron Mountain, Michigan Roo/624-8358 

Sant4 Ana, California Roo/854-0443 • Schaumburg, Illinois 800/544-5368 • Seattle, Washington Roo/438-9290 • Rockaway, New Jersey Soo/631-9603 

FiberPak is a trademark of ANTEC. 01995 ANTEC. 
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