


FerroMax 

UPS 
Uninterruptible 
Power Supply 

When the power goes out, you can keep on going 
with back-up UPS power from Lectro. Today's 
sophisticated equipment needs consistent, clean 
power. And, there's no better back-up than the 
FerroMax family of products. Each unit is designed to 
meet specific power needs based on your application 
and environment. These back-up powerhouses also 
have a Fen-oMax line conditioner built in to protect 
your equipment from problems caused by power 
fluctuations. Whether you need to back up one 
computer in an office environment or several ma-
chines in a factory, there is a FerroMax product just 
right for you. 

FerroMax 

Line 
Conditioners 

When you need consistent, clean power...you need 
FerroMax line conditioners from Lectro. Surges and 
power drops can be a real problem in today's high-tech 
world. Sensitive equipment needs power protection 
from events as dramatic as a lightning storm or as 
commonplace as an area brown-out. And, there's no 
better power protection than the FerroMax family of 
line conditioners. 

FerroMax line conditioners and UPS are 
available in a variety of sizes and configura-
tions from 300 VA up to 5KVA. Take a look at 
the FerroMax product that meets your needs. 

1-800-237-4877 
Circle Reader Service No 1 

íulíiflhlflhlllluhlltl 

i.ctro 

Lectro 

11 1111111111111111111111 

r.11ecoo 

Protection for the Real World 

the Real World 

the Real Work! 

the Real World, 

the Real World 

the Real World 

the Real World 

iffIdA d ere 

Power Protection for the Real World 

eal World 

al World 

eal World 

eal World 

Power Protection for the Real World 

Power Protection for the Real World 

Power Protection for the Real World 

:lectru 

e me 
01,ectto 

„ale 
The UNI-MAX ZTT power supply 
ensures continuous power 
for your digital or 
analog signals. 
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When it comes to back-up power for digital signals, 
time is of the essence. A break of even a few 
milliseconds is unacceptable. That's why Uni-Max ZTT 
is the right choice for situations demanding continuous 
digital or analog information flow without costly 
interruptions. Uni-Max ZTT features a single 
ferroresonant transformer designed to run cool and 
consistent from either AC line or battery power. 

Lectro 
Power Protection for the Real World 

Lectro Products, Inc. 
420 Athena Drive • Athens. GA 30601 
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CHILLED OUT 
AND CHARGED UP 

Lectro's UPS and line conditioners are built to give 
you dependable power protection — even in harsh 
environments. Temperature ranges from minus 300 up 
to 1300 Fahrenheit are no problem. And, with cabinets 
made of rugged aircraft grade aluminum, these units are 
some of the toughest in the industry. They can stand up to 

factory floor conditions, tolerate high levels of dust and 
humidity, and the outdoor models provide reliable power 
protection even when mounted on a utility pole. Lectro 
offers a complete family of FerroMaxTm products that use 
ferroresonant technology to ensure clean, consistent power 
protection that you can depend on. 

• Temperature Range - Minus 300 to 130° F NEMA Cabinet Ratings See us at Cable-Tec Expo 

• 2000 to 1 Spike Suppression • Available from 300VA to 5KVA 

• 30 Minute Standard Battery Run Time • Two Year Warranty 

If you're looking for power protection that 
won't let you down...you need FerroMaxm 
from Lectro. 

re441 Lectro 

Booth # 520/522 

Lectro Products, Inc. 
420 Athena Drive • Athens, GA 30601 

Power Protection for the Real World 1-800-237-4877 
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SUPPLIES 

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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SPECTRUM ANALYSIS NODES 

FULLY AUTOMATED 
COMPLIANCE TEST SYSTEM 
FACT: Semi-annual proof of performance testing is here to stay! 
FACT: Manual FCC proof testing is time consuming, expensive and 

creates excessive, aggravating outages! 

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

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

FACT: When proof time rolls around again have 
our FA.C.T.S. and you won't roll your trucks! 

For more FACTS and a demonstration call AM today! 
For a live demonstration stop by booths 626 & 628 at the SCTE Tech Expo. 

Committed to Quality 

Circle Reader Service No. 2 



The Perfect Marriage 
of UGH e nd AIR. 
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MC2.650 
UNEQUALLED FOR FIBER-TO-FEEDER TRANSMISSION 

• TIME PROVEN COAXIAL PRODUCT 

• LOWEST ATTENUATION 

• FULL ALUMINUM WALL THICKNESS 

• EXCELLENT HANDLING PROPERTIES 

• FULLY BONDED ... MOISTURE AND SUCKOUT RESISTANT 

Whenever fiber optic cable is to meet coaxial feeder, trie air-
dielectric design of .650 MC2 assures the most advantageous match. 
Produced since 1985, .650 MC" is :he only coaxial available today that 
has the diameter and handling ease of a feeder cable, with the electri-
cal performance of a trunk cable. 

Foam-core coaxials cannot achieve the attenuation of .650 MC2 
without increasing cable diameter and sacrificing full aluminum wall 
thickness. They simply cannot compete with the time-honored capabili-
ties and economies of .650 MC2. 

MC2 Feeds The Future 
Q„ e 

TE 

Se/ \ 
• 

Call or write for free sample and brochure: Trilogy Communications, Inc., 
2910 Highway 80 East, Pearl, MS 39208 (601) 932-441 Fax (601) 939-6637 

or Call (800) 874-5649 

COMMUNICATIONS INC. 

Circle Reader Service No. 3 
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The first round of proof tests are over—now what? 
January 31 marked the deadline for the first of the FCC's 
mandated cable-TV proof of performance tests. How did the first 
round go? CED's Leslie Ellis describes the rewards and frustrations 
associated with the tests, including MSO needs for the future. 

36 

Keeping track of the video satellites 
After a lengthy period of satellite movement and a spate of new 
satellite launches, it's easy to get confused about where satellites 
are located and what transponder the various services are on. This 
chart makes it easy for everyone to find the satellite you're looking 
for. 

39 

What's in store for headends in the 21st century? 
With network topologies gradually shifting toward regionalization 
and headend consolidation, what will happen to cable's 10,000-plus 
headends? Will they become underground vaults, or more closely 
resemble the telco's central office structures? Freelancer Michael 
Major details operator and vendor opinions. 

56 

Interface issues getting hotter and hotter 
Cable operators have been asked by the FCC to submit comments 
on methods to ease the interface between consumer electronics and 
cable equipment. That's a pretty tall order, according to InterMedia 
Partners' Dave Large, who details virtually every nuance of the 
consumer interface in this comprehensive paper. 

62 

The Cover: 
he SCTE staff and board menz-
ers find fun in Orlando. 

Illustration by Rob Pudim. 

DEPARTMENTS 

Cable-ready TV, or TV-ready cable? 
All electronics shops and TV houses advertise televisions that are 
"cable-ready." But are they? And what is a good definition of a 
cable-ready device? In this companion to Dave Large's consumer 
interface article, he summarizes the implications and future of so-
called cable-ready devices. 

84 

Near video-on-demand: How it works 
Last year, Time Warner's Brooklyn-Queens, N.Y. system made 
headlines when it implemented its 1-GHz system that offered 
multiple channels of near video-on-demand. As a result, convertor 
boxes were deployed to provide easier ordering and program 
selection. Pioneer's Dan Wiltshire provides a step-by-step look at 
how the 1-GHz, NVOD network works. 

94 

Adaptive equalization: Compression's kingpin 
If you've ever wondered how digital compression technologies 
provide error-correcting capabilities, chances are this article by 
Jerrold Communications' Dave Zeidler has the answers. Grab your 
calculator and a cup of coffee, though—this isn't a story for the idle-
minded. 

100 
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Standard's HX580T: 
Two Trunking Formats Plus 800 MHz Conventional! 

Three Times The Radio, 
Three Times The Features, 
Three Times The Value 

Standard's new HX580T offers the 
best of both trunking systems in a 
feature-packed portable fully compati-
ble with either EFJ LTR® or Motorola 
Privacy Plus® trunking formats. 

It can even operate as a conven-
tional 109-channel 800 MHz radio, 
supporting talbround channels. 

All with field programmability 
high-speed priority scanning, grap 
battery level display, two watt output, 
programmable DTMF, DCS, ANI & 
CTCSS, internal self test, and a Mil 
Spec rating. 

The industry's best trunking hand-
held, delivered with the industry's best 
warranty: three year's parts and labor. 

Count on Standard to deliver. 

787.7.77r1717  
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Standard 
Communications 

Deliver The Best 

A Privacy Plus® Trunking 
Handheld 

Fully compatible, with «full 
complement of convenientfeatures: 
Group Select, Subfleet Call, Fleet Call 
Encode, Fleet Call Decode, Call Alert, 
5 Channel Restriction, Multiple Control 
Channels, Busy Scan Hold, Floating 
System, Quick Access and more! 

An LTR® Trunking Handheld 
Packed with features to maximize 

trunking convenience: 
Group Select, Block Decode, Block 
Deccde Timer, Block Transmit Inhibit, 
Floating System Auto-Transmit, LTR® 
Talkaround, and more! 

A Conventional 800 MHz 
Handheld 

Loaded with uniquefeatures: 
Group Select, Squelch Tail Elimination, 
CTCSS/DCS Lockout Talkaround, 
Monitor/Volume Set, DTMF ANI, Phone 
Interconnect Encode, Busy Lockout etc. 

SCC Standard Communications, Land Mobile Division,A876 West North Temple, Salt Lake City, UT 84116 800/767-6695 (FAX 801/359-4122)' 
erg. is a registered tradetnark of EFI. Privacy Plus is a registeed trade*thric of Motorola 
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"OUR GOAL...TO M 
STAND-ALO 
SYSTEM USI 
TECHNOLO 
Jerry Neal 
Senior Software Engineer 
Pioneer Communications of America 
Cable Systems Division 

When Pioneer developed the Pioneer 
LaserDisc Universal System (PLUS), our goal was to simplify 
operations and increase revenue for the cable operator. 
We know that system automation and increased customer 
programming selection are both good economic moves. 

So, we created PLUS to provide 
pre-programmed, uninterrupted entertainment. PLUS can 
control multiple pay-per-view channels of laserdisc players or 
autochangers. Laser technology translates into a durable 
maintenance-free, high quality video and audio program 
source. PLUS is backed by the reliability of Pioneer technology. 

See us at Cable 

Because your business demands performance... 
PIONEER COMMUNICATIONS OF AMERICA, INC. CABLE sys-rEms DIVISION 

600 East Crescent Ave. • Upper Saddle River, NJ 07458 • (201) 327-6400 • Outside New Jersey (80C) 421-6450 

Circle Reader Service No. 5 



AKE A VERSATILE 
NE PAY-PER-VIEW 
NG LASERDISC 
GY" 

LD-V8000 LaserDisc 
Player —single sided disc player 
for blockbuster movies and 
reliable 24-hour operation. 

-Tec Expo at Booth #350 

LC-V330 Autochanger — 
72 disc capacity for a diverse 
selection of movies or as an 
on-line backup for single 
LD players. 

PLUS Controller— 
IBM AT/Compatible 
for flexible movie 
definition and sched-

uling, allowing control 
of multiple pay-per-view 
channels using laserdisc-
based technology. 

PIONEER 
e 1992 Pioneer Communications of America, Inc. 



IN PERSPECTIVE CED 
Involvement isn't torture 
Recently, the SCTE's Emergency Broadcast System subcommittee penned a 

document to the FCC regarding cable's involvement in this potentially costly— 
and potentially mandatory—endeavor. 
The SCTE's Interface Practices Subcommittee, meanwhile, has been working 

for some years to define standards and test procedures that will assist and/or 
affect virtually everyone within the technical community. It has single-handed-
ly put together a weighty binder that summarizes the industry's testing and 
standardization procedures. 
And, the SCTE's Design and Construction Committee has segmented itself 

into four subcommittees to design tools 
for engineers and techs. 
This is just a sampling of the volun-

teer effort going on in the halls and 
hotel meeting rooms of most cable trade 
shows. So what's wrong with the pic-
ture? 

It's the same group of volunteers, 
time and time again. 
Year after year, gathering after gath-

ering, the same mix of people—mostly 
vendors and a handful of dedicated 
operators—don a smile and wearily 
raise a hand when the inevitable ques-
tion arises: "Are there any volunteers?" 
As a journalist who has covered these 

efforts for nearly three years—stalking 
convention halls and finding the same 
core groups of people nipping away at 
solutions to benefit the industry—I find 
the level of volunteer effort embarrass-
ing. 
There seems to be several misconcep-

tions here. First is the notion that volunteering is "too much work"—that get-
ting involved will put an end to personal activities because there won't be 
enough time in a day to do it all. Sure, expending a little extra effort can take a 
few hours per month away from other activities. But it's also an opportunity to 
contribute something worthwhile to an industry that, ultimately, puts the meat 
next to your potatoes at night. 
Second is the idea that committee work must happen by appointment. 

Anyone who has attended a committee meeting knows this is clearly not the 
case; simply showing up an actived brain is sufficient and welcomed. 

Frankly, I'm tired of having to constantly encourage MSO-involvement in vol-
unteer groups. So—at this year's Expo, please make it a priority to get active in 
SCTE doings. A complete listing of meeting schedules can be found on page 124. 
Getting involved really isn't painful—and you just might be surprised at what 
you learn. 
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The Easiest Test 
You'll Ever Take 

2-1100 MHz Signal 
Generator 

Scalar Network 
Analyzer with GG dE 
Dynamic Range 

0.0005% Frequency 
Accuracy 

14" Color VGA 
Monitor 

LCD screen provides 
status of all 
instrument settings 

A small footprint 
means more 
space for you 

The Bench Sweep System 
Preferred By Technicians 
Small details make a big difference, 

especially when they involve 
exacting measurements and long 
hours of critical daily testing. The 
Benchmark 1175 Bench Sweep is 
packed with innovative features 
designed to enhance productivity 
and accuracy, and is simple to use. 
Imagine working with the 

Benchmark's large 14" high-
resolution color display! 

Now it's easy to see a small 0.1dB 
adjustment that could be the 
difference between a marginal DUT 
and one that passes with flying 
colors. Match that display to the 
industry's smallest analyzer 
footprint, and you have a unit that 
leaves ample room for your test 
fixtures and is easy on your eyes. 
Most technicians can be 

productive on the Benchmark in 
less than one day, with a minimum 
of retraining. 

Marker amplitudes 
are indicated in 
trace colors 

Marker search 
functions provide 
continuous updating 

Color limits and 
Pass/Fail indicators 
make Go/No Go 
tests simple 

All major functions 
are at your finger tips 

Highly visible color screens reduce 
trace and limit confusion, and 
make most operator functions 
virtually effortless. 
The Benchmark is as easy on 

your budget as it is on your staff. 
Put the Benchmark 1175 to the test. 
You'll be positively impressed with 
its performance and price. Call 
your local Wavetek representative 
for more information or for a 
product demonstration. 
800-622-5515 317-788-5965 

Wavetek, 1993 Circe Reader Service No. 6 
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COLOR BURSTS 

Cablevision maps strategy 
to build advanced network 

Cablevision Systems Corp. announced 
last month it has committed to deploy-
ing an advanced fiber optic network uti-
lizing 750-MHz distribution equipment 
throughout its flagship metropolitan 
New York and Long Island systems. 
The sprawling system represents the 
largest deployment of 750-MHz tech-
nology to date and represents yet an-
other version of the "information su-
perhighway" being built by cable MSOs 
to support a wide range of video, voice 
and data services. 
The company plans to offer sub-

scribers 77 channels of standard analog 
video while keeping 200 MHz in reserve 
for digitally compressed programming 
as well as other potential services. Ac-
cording to Wilt Hildenbrand, Cablevi-
sion's vice president of technology, the 
system will use the traditional 5 MHz to 
30 MHz return band to facilitate two-
way communications with end users. 
He said the 25 MHz located there will be 
more than needed to handle transmis-
sions from the 500-home nodes being 
served by fiber. 
However, should it be needed, Hilden-

brand said additional return spectrum 
could be carved out about 750 MHz by 
installing diplex filters, thereby avoid-
ing the need to upgrade amplifiers to 
handle higher frequencies. 

Cablevision has been upgrading its 
metro New York and Long Island plants 
with fiber for some time now. It is 
unique because the MSO has embraced 
fiber gear that operates at 1550 nm in-
stead of 1310 nm to take advantage of 
fiber's attenuation characteristics and to 
deploy optical amplifiers at distribution 
hub sites (see "Rethinking traditional 
CATV architectures," CED Sept. 1990, 
p.50). 

Cablevision has just completed the 
first phase of its Long Island rebuild 
by interconnecting its systems with fiber 
supertrunks and extending fiber into 
neighborhoods. Next up is completion of 
the Long Island rebuild and Yonkers. 
Officials said that the company's Con-
necticut systems, which have experi-
enced a shortage of bandwidth, will also 
be upgraded to 750 MHz. • 

Cablevision brought out its most se-
nior executives to make the announce-
ment. According to a press report in 
Multichannel News, Chairman Charles 
Dolan said, "This isn't a test or a demon-
stration of advanced network technology 
for 4,000 households." That was a clear 

reference to Time Warner's much pub-
licized Orlando, Fla. project, which 
promises to deliver a wide range of ser-
vices via fast-packet switching. Instead, 
Dolan said this system will serve 1.1 
million subs in New York, Connecticut 
and New Jersey. 
Beyond standard video, Cablevision 

plans to connect State University of 
New York at Stony Brook with Cold 
Spring Harbor Laboratory and 
Brookhaven National Laboratory so that 
those facilities can share computers and 
transfer medical images electronically. 
Cablevision plans to make its plant 
available for institutional networks to 
facilities located throughout the area. 
Cablevision also demonstrated telecom-
muting, video conferencing, video on 
demand and personal communications 
services—all of which can be sent over 
its fiber plant. 
Any commitment to digital compres-

sion was noticeably absent from the Ca-
blevision announcement. Instead, 
Hildenbrand said Cablevision is con-
centrating on building the network that 
will support such services while the 
technical issues surrounding MPEG 
compatibility are clarified. He said the 
introduction of compression into Cable-
vision's systems is "at least a year 
away." 

Adelphia plans 
passive system 
In contrast to Cablevision's strategy, 

Adelphia Communications Corp. an-
nounced it is deploying a passive system 
that utilizes fiber to nodes serving as few 
as 200 homes in a rebuild of its Syra-
cuse, N.Y. system. The system report-
edly will deliver 1 GHz of bandwidth 
to subscribers for the same cost as 750 
MHz equipment, according to Adelphia 
executives. 
Vendors have not yet been selected for 

the Syracuse rebuild, which consists of 
320 miles of plant passing 66,000 homes. 
The $5 million rebuild is scheduled to be 
completed by 1995. 
The Adelphia "Passive Cable Net-

work Architecture" consists of home-
run fibers from the headend to several 
hub sites, which in turn feed several 
AM nodes that service an area about one 
mile in radius. From the node, coaxial 

cable feeds the subscribers. 
The system is also interactive. But 

in order to reduce costs, Adelphia will 
place the reverse transmitter at the hub 
site, which will service five nodes in the 
reverse direction. Furthermore, coax-
ial cable, not fiber, will be used to trans-
mit return signals from the nodes to 
the hub sites. Adelphia also plans to 
use lasers powerful enough to feed sev-
eral links fully loaded with 77 channels 
of video to help reduce capital expendi-
tures. 
Dan Liberatore, vice president of en-

gineering at Adelphia, said further cost 
reduction should come as a result of the 
elimination of more than 1,000 RF am-
plifier stations. 
Adelphia officials admit the system 

works economically in Syracuse, where 
housing density is fairly high. Studies 
are being done to determine if the topol-
ogy is economical in less urban envi-
ronments and in upgrade scenarios. 
The topology represents the first re-

ported deployment of a passive hybrid 
fiber/coaxial network, a project which 
CableLabs has been investigating. 

MSOs commit to 
Jerrold decoders 
Jerrold Communications continued 

its domination of the addressable set-top 
world by announcing that several more 
MSOs have selected General Instru-
ment to supply DigiCable digital de-
compression terminals for their sys-
tems. 
Of course, Tele-Communications Inc. 

set the pace and made headlines every-
where during last year's Western Cable 
Show in December when it announced 
its plan to purchase 1 million Jerrold 
digital set-tops over the next couple of 
years. TCI will use the devices to deliver 
as many as 500 channels of video to its 
cable subscribers, beginning in about a 
year. 

Since then, Comcast, Sammons, New-
house and Cablevision Industries have 
also committed to test and purchase a 
total of 600,000 more Jerrold terminals, 
giving that company the de facto in-
dustry standard—at least in the early 
going. At roughly $200 per box, Jerrold 
has already sold about $320 million of 
digital boxes, not counting the headend 
equipment that must also be installed. 
• Comcast announced in mid-Febru-

ary that it plans to purchase about 
150,000 DigiCable terminals and head-
end equipment for satellite reception of 
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COLOR BURSTS 

digital signals. Comcast said it will roll 
out digital devices in 1994. 
• Sammons followed in early March 

by announcing its selection of Jerrold for 
approximately 70,000 units which it 
plans to test in early 1994 and roll out 
to cable customers in the middle of the 
year. Sammons will test how consumers 
react to a much larger number of chan-
nel choices and then will study ways to 
implement electronic program guides 
that give subscribers more program-
ming information and help them make 
choices. 
• Newhouse Broadcasting announced 

it has chosen GI to deliver 250,000 set-
tops for its NewChannels, MetroVision 
and Vision cable systems. The equip-
ment will be rolled out beginning in 
1994. 
• Cablevision Industries announced 

plans to purchase more than 125,000 
DigiCable convertors and will also roll 
them out in 1994. Cablevision currently 
has about 1.8 million subscribers in 18 
states. 

In addition to the set-tops, General In-
strument's VideoCipher Division has 
already closed a deal with distributor 
Antec Communication Services to mar-
ket commercial DigiCipher digital com-
pression receiver/descramblers for the 
U.S. The IRDs will be used in cable 
headends to receive satellite program-
ming encrypted with DigiCipher tech-
nology. Antec will initially stock 10,000 
units, according to Marty Ingram, Antec 
president. 

CableLabs, 
Rogers 
issue PCS RFP 
CableLabs and Rogers Cablesystems 

have issued a request for proposal to 
develop equipment that make it possible 
for cable operators to deploy personal 
communications services. 
According to a CableLabs spokesman, 

the RFP is intended to advance the 
availability of equipment for CableLabs 
member companies as well as other 
CATV companies. Rogers will assist Ca-
bleLabs in evaluating all proposals sub-
mitted and prepare a list of respondents 
for cable operators, who will each make 
their own individual equipment pur-
chasing decisions. 
The request calls for the development 

of equipment that uses the Remote An-
tenna Driver (RAD) technology, which is 
proprietary to CableLabs and Rogers 
Communications. This technology is 

based on distributed antennas all trans-
mitting on similar frequencies served by 
a single radio base station. The ap-
proach results in a lower capital cost. 
This type of technology has been used 

by several cable operators during PCS 
field trials that use low-power wireless 
terminals. Commercial installation of 
RADs may begin in Canada as early as 
this year. 
RFP responses are due by 5 p.m. April 

16 at Rogers Engineering offices, 1 Val-
leybrook Drive, Don Mills, Ontario, 
Canada M3B 2S7. 

LSI Logic debuts 
decoder chip 
Semi-conductor manufacturer LSI 

Logic will announce this month the de-
velopment and availability of an MPEG 
video decoder designed to receive com-
pressed digital video signals over cable 
systems and other broadcast applica-
tions. The highly integrated decoder is 
supported by a single chip that provides 
studio quality component video signals. 

U.S. digital TV decoder forecast 

1993 1994 1995 1996 
Cable headends 15 60 60 45 
Cable set-tops 10 250 1,500 4,000 
Consumer WRO 25 400 250 100 
Wireless cable — 100 200 250 
DBS set-tops — 500 1,000 1,000 
Business TV/ 
Distance learning 25 30 40 50 

Total 751,340 3,050 5,445 

Note: All figures are in thousands of units 
Source: LSI Logic 

LSI officials include as possible users 
of the decoder cable TV set-top manu-
facturers, headend equipment, DBS set-
tops, telephone company video-on-de-
mand systems, business and educational 
TV systems as well as consumer video 
applications like digital video discs, dig-
ital VCRs, interactive CDs and PC mul-
timedia cards. 

NCTA slates 
tech sessions 
For those who are already planning to 

attend the 1993 National Cable Show 
June 6-9 in San Francisco, a full slate of 
12 technical sessions has been set by the 
NCTA Science and Technology depart-
ment. The schedule covers topics as di-
verse as cable plant construction and in-
teractive/multimedia services. The 

tentative schedule is as follows: 
System architecture: moderated by 

Chris Bowick of Jones Intercable, Mon-
day, June 7, 1:30 p.m. to 3 p.m. 
Consumer interface: Vito Brugliera 

of Zenith, Monday, June 7, 1:30 p.m. to 
3 p.m. 
Plant construction I operations, Dave 

Large of InterMedia Partners, Monday, 
June 7, 3:15 p.m. to 4:45 p.m. 
Consumer electronics debate, William 

Bresnan (tentative), Monday, June 7, 
3:15 p.m. to 4:45 p.m. 
New technology, Dan Pike of Prime 

Cable, Tuesday, June 8, 10:30 a.m. to 
11:45 a.m. 

Interactive 1 multimedia, Paul Resch of 
The Disney Channel, Tuesday, June 8, 
10:30 a.m. to 11:45 a.m. 
Digital technology, Tom Elliot of Tele-

Communications Inc., Tuesday, June 
8, 2 p.m. to 3:30 p.m. 

Conditional access, Alex Best of Cox 
Cable, Tuesday, June 8, 2 p.m. to 3:30 
p.m. 

Heaclencl, Joe Van Loan of Cablevision 
Industries, Tuesday, June 8, 3:45 p.m. to 
5:15 p.m. 
Cable regulations, Wendell Bailey of 

NCTA, Tuesday, June 8, 3:45 p.m. to 
5:15 p.m. 
Fiber optics, David Fellows of Conti-

nental Cable, Wednesday, June 9, 9 
a.m. to 10:30 a.m. 
Compression, Geoff Roman of Jerrold 

Communications, Wednesday, June 9,9 
a.m. to 10:30 a.m. 

Jottings 
It's easy to understand why cable op-

erators are announcing plans to build in-
teractive "electronic superhighways:" 
competition is coming fast and furious. 
United States Satellite Broadcasting, 
the DBS provider that plans to be up 
and running early next year, signed 
with Viacom and Time Warner to offer 
Showtime, The Movie Channel, MTV, 
Nickelodeon, Flix, HBO and Cinemax to 
customers . . . a little while later, re-
gional Bell operating company Amer-
itch proposed loudly that it would re-
linquish its sole hold on telco services 
within the local loop in exchange for ac-
cess to others services and markets . . . 
Samsung's R&D arm has reportedly de-
veloped a digital laser disc recording 
system that can both record and play 
more than 100 minutes of MPEG2 com-
pressed video. The system uses a "green" 
laser, which operates at a shorter wave-
length to write information more 
densely than "red" lasers. 

Compiled by Roger Brown 
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CHANNEL GUIDE 
02 ARTS 12 PBS 
03 NBC 13 SHOW 
04 CNBC 14 HBO 
05 CBS 15 MAX 
06 TBS 16 TMC 
07 CSPN 17 VH1 
08 CSP2 
09 MTV 19 NOS 
10 ABC 20 DIS 
11 LIFE 21 QVC 
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SEE IT ALL 

Only JERROLD makes 
television responsive to 
your subscribers. 

KNOW IT ALL. 

"FAR AND AWAY" 
TARTED 

!TES 
VIEW IT BEGINNING... 
8:30 PM.. -PRESS 1 
9:00 PM...PRESS 2 
9:30 PM- .-PRESS 3 

Jerrold's new interactive converters offer your 
subscribers flexible, up-to-the-minute options they 
simply won't find anywhere else. 

Like continuously updated information about 
Pay-Per-View movies, events, and public service 
announcements. Real time data. And all in a lively 
format that enables the TV to display information, 
video, or both at the same time. 

Here's how it works: Your subscriber touches a 
button and a channel guide appears on the screen. 
Another button moves the cursor to the channel he or 
she selects. Touch another button and real-time 
information about the program is displayed. It also 
offers you on-screen messaging capabilities so you can 
send specific messages concerning bills, program 
services, promotions, and more. 

These marketing tools and the immediate 
interactive capabilities of Impulse STARFONE® and 
STARVUE®, encourage subscribers to order Pay-Per-View 
programming, providing you with added revenue. 

Impulse interactive converters offer unparalleled 
real time marketing opportunities. 

And unbelievable sales. 
See what we can do for your future revenues. Call 

1 800 323-6678 (in the U.S.), 215-674-4800 (outside 
the U.S.), or fax 215-956-6497 (anywhere) 
for more information. 

Jerrold 
e General Instrument 

Circle Reader Service No. 8 



SPOTLIGHT 

I?alph Haimowitz 

Haimowitz: SCTE's 
training bulldog 

It's an interesting mental image. Pic-
ture the giant-sized Ralph Haimowitz 
crouched over his North Carolina gar-
den, pulling up cucumbers and peas 
which he'll later par-boil, season and 
pour into Mason jars with the help of his 
new bride, Brenda. 
Most people know Ralph as the guy 

who travels across the nation, putting on 
his series of SCTE training seminars 
for technicians and installers—with more 
than a little passion. As director of train-
ing for the Society, Haimowitz is a sea-
soned and die-hard technical trainer 
who does more than just teach. Indeed, 
the man eats, lives and breathes tech-
nical training (when he's not eating the 
riches from his garden)—and pity the 
person who dares to profess any nega-
tive thoughts about technical training to 
Haimowitz. It's not likely to be a pretty 
sight. 
That's because although technical 

training is obviously Haimowitz's mis-
sion in life, it's also his pet peeve. 
"There's an unfortunate attitude about 
technical training, and that is that the 
technical forces cost money instead of 
making money," Haimowitz says. 
Indeed, Haimowitz's friendly de-

meanor and ready smile subdue slightly 
when he talks about the need for tech-
nical training. "It's my biggest chal-
lenge in life—convincing management 
that it needs to budget for and include 
technical and safety training into its 
operations," he says, his voice raising to 

almost a bellow. 
Haimowitz's favorite ammunition 

when selling MSO management on tech-
nical training goes something like this: 
Put all marketing and sales personnel 
on a 90-day vacation, and see what hap-
pens. Chances are, at the end of the 90 
days, the system would not have made 
any more money, and the customer base 
wouldn't have changed more than one or 
two percent. 
Then, for the next 90 days, bring the 

marketing and sales folks back in, but 
put the technical forces on a 90-day va-
cation, and watch the chaos kick in. 
"The point of the story is, management 
must stop looking at us (the technical 
community) as though we don't make 
them any money. Because we sure as 
hell keep them from losing money," 
Haimowitz emphasizes. 

Second career 

Haimowitz, at 58, cites cable as his 
second full career. He spent more than 
20 years in the Air Force, where he 
worked on a broadband system that 
linked Cape Canaveral with Patrick Air 
Force Base. The Air Force is also where 
Haimowitz picked up his engineering 
education. 
He entered the cable business in 1972 

as a system engineer for then-Indian 
River Cablevision, a small independent 
system located in Sebastian, Fla. The 
move has since turned into a second ca-
reer of 20-some years. "I took the job for 
peanuts, and read literally everything I 
could get my hands on," Haimowitz says 
of his first cable job. 

Within two years, Haimowitz was 
selected by the system's board as general 
manager of the system. When poten-
tial buyers started sniffing out the sys-
tem, Haimowitz stuck an exorbitant 
price tag on it. "We didn't really want to 
sell it," he now laughs, "so we put a 
ridiculous price on it and said, 'this is 
our rock-bottom price.'" 
Soon after, the system sold, and 

Haimowitz went to the Community An-
tenna Television Association (CATA) as 
its technical trainer. "I had been on the 
CATA board for five years," Haimowitz 
explains, "and the association was look-
ing for someone to do technical training, 
write publications and answer technical 
questions. That's how I got into the 
training side of things." 

In 1984, Haimowitz left CATA to as-
sist in a rebuild/upgrade of then-Amer-
ican Cablesystem's Pompano, Fla. plant. 
When the upgrade reached completion, 
Haimowitz was named director of tech-
nical training for the systems. "I put 

together a massive training program 
for the installers," Haimowitz says. 
That all ended in March 1988, when 

SCTE President Bill Riker gave 
Haimowitz a call, citing a need for some-
one who could do technical training and 
chapter development for the organiza-
tion. Haimowitz gladly accepted. 
As director of technical training for 

the SCTE, Haimowitz spends about half 
of his time on the road. He teaches four 
courses: Technology for Technicians, 
Technology for Technicians II, a five-day 
Train the Trainer program and a one-
day OSHA seminar. 
In Haimowitz's opinion, technical 

training is desperately needed. "I go 
into these training sessions and spend 
the first half of the day teaching these 
guys math and basic algebra," 
Haimowitz laments. "They're so hun-
gry for training—they're like starving 
children, and I'm throwing candy at 
them." 

Further, Haimowitz says, as the in-
dustry progresses toward digital net-
works and other emerging technological 
advances, the need for training will in-
crease 10-fold. "We don't even splice 
connectors properly yet," Haimowitz 
says. "One of the first tests I give is a 
drop cable preparation and F-fitting in-
stallation. No kidding: 80 percent of the 
guys I train don't put fittings on right. 
What's going to happen whèn these 
emerging technologies get to the imple-
mentation stage? It's downright scary." 

Biggest SCTE proponent 

Haimowitz has been an active SCTE 
member since 1978; in 1979 he was se-
lected as the organization's Member of 
the Year. He says he has little time for 
other industry affiliations: "The SCTE is 
a full-time endeavor for me." 
Haimowitz says the town of Boon, 

N.C.—located in the northwest corner of 
the state, less than seven miles from 
the Tennessee border—has been good to 
him. It's where he met his second wife, 
Brenda, after all. "There's something 
about these country women," Haimowitz 
marvels of his new bride. 
Not surprisingly, it's Brenda who 

taught Ralph about the business of pre-
serving fresh vegetables. "All of our hob-
bies have to do with making things. We 
make salsa, pickles, and can just about 
every vegetable imaginable," Haimowitz 
says. "We even do a thing called 'dilly-
carrots.'" 

Dillycarrots? 
"It's like a dillypickle, but with car-

rots," Haimowitz laughs. CIED 
By Leslie Ellis 
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Mad 
IF Can You Find the Battery that's Right for Cable? 
Test your cable battery knowledge. Here are four typical batteries now being used for standby powering 
purposes in the cable industry. Only one battery meets the demanding needs of cable. Can you find the cable 
battery—and match up the others with their intended uses? If you can (and we promise, it's not hard) you 
could be the lucky winner of a Macintosh® PowerBook — 145 or an NEC® Ultra Lite TM SL-20 laptop computer 
(contest details below). 

Dynasty Gel Batteries"—Valve regu-
lated. low maintenance gelled electrolyte 
dissipates internal battery heating, pro-

vides immobilization for installation 
safety. Designed for float charging and 

exceptional service life. Chosen by more 
MSO's world-wide than any other. Has 

lowest cost-per-year. 

Delco"—Low-cost liquid battery, de-
signed for starting, lighting and ignition. 

Offers shorter service life in hot- weather. 
Since electrolyte is not immobilized, can 

be safety hazard in transportation and 
installation in aerial plant. 

Cable Sentry"—Uses "AGM" (absorbed 
glass mat) construction, suited to constant 
temperature applications, typical of equip-

ment rooms. May be subject to thermal 
runaway when used in outdoor environ-
ments, particurarly in southern locations. 

MK Battery"—A sealed gelled electrolyte 
battery desiped for deep-cycle applica-

tions such as marine cranking. Low main-
tenance. Phosphoric acid used as additive 

in gel to aid in deep cycle performance, 
but at the price of reduced service life on 

float charge. 

eadll , _ 

A 

your answers 

>  Cable battery life is an important issue for 

ccst-conscious cable operators. That's why Alpha 

Technologies and Johnson Controls have been working to-

gether to meet the demanding requirements of standby power 

applications. Dynasty Gel batteries supplied by Alpha with 

single-source convenience, fill the unique needs of cable like 

no other. That's why cable operators continue to specify 

Johnson Controls and Alpha Technologies. 

Circle Reader Service No, 9 

See us at the Cable-Tec Expo '93—Booth #220-224 ' 

Cable—Long 'idle times'; float 
charging typical; not a cycling appli-
cation. Long periods between perfor-
mance checks by maintenence per-
sonnel. Requires four to five years of 
service for reasonable payback on 
upfront battery costs. 

UPS—Long idle times'; normally 
room-temperature operation in com-
puter rooms, headends or offices. 
Lower-cost batteries which are not 
suited for extreme environments 
may be used. 

Marine—Typical deep-cycle require-
ment; discharge to "flat" levels fre-
quently; requires phosphoric acid to 
resist internal stresses. Cranking 
service common. Low cost, con-
sumer product. 

Automotive—Cranking service; use 
of thin plates to deliver high dis-
charge currents for short period. 
Typically cycle-charged and low cost. 
May be sealed or refillable liquid. 

Contest Rules—Enter the "Hey, what's this battery for anyway?" 
contest and you could win your choice of a Macintosh® PowerBook 'm 
145 or an NEC® Ultra Lite - SL-20 laptop computer! Just fax or mail a 
photocopy of this ad with the correct answers in the boxes and a com-
pleted entry form to Alpha Technologies at (206) 671-4936. Or drop by 
our booth at the show and fill one out. The winner will be drawn at the 
SCIE show in Orlando (need not be present to win). 

Name  

Company  

Address  

City/State/Zip  

JIrNHNSON 
Alpha Technologies CONTRULS 
US 3767 Alpha Way, Bellingham, WA 98226 Tel: (206) 647-2360 FAX (206) 671-4936 
Canada 5700 Sidley Street, Burnaby, B.C. V5J 5E5 Tel: (604) 430-1476 FAX: (604) 430-8908 

Tel: 

ALPHAI ITECHNOLOGIES 

Deice- is a registered trademark of General Motors Corp. Cable Sentry- is a regisred trademark of Power Battery Co. MK"' is a trademark of MK Battery Co. 
Powertfook- is a registered trademark of Apple Computer®. Ultra Lite" is a registered trademark of NEC®. 



FRONTLINE 

Building the 
HDTV elephant 
After years of debate on improved 

television it was assumed by many that 
a historic moment would take place on 
February 24, 1993. At that time, the 
FCC Advisory Committee on Advanced 
Television Service was to receive the 
recommendations of a special panel 
which was tasked with examining all of 
the data from the five proponent sys-
tems and determine which system was 
the best. 

Well, the old saying that the best laid 
plans of mice and men oft go astray 
proved to be true. 
The special panel met Feb. 8-12. If 

nothing else, the meeting was a benefi-
cial lesson in committee organizational 
structure and activities. The commit-
tee was comprised of 25 voting members 
representing "the leadership of the Ad-
visory Committee and expert qualifica-
tions." Also included were representa-
tives of each proponent and related 
parties (Canada and Mexico), as well 
as ex-officio members who came from 
important positions within the deliber-
ative process. The meetings were all 
chaired by Dr. Robert Hopkins, execu-
tive director of the Advanced Television 
Systems Committee and co-chaired by 
Lex Felker from Time Warner. 
The first day was taken up by orga-

nizational matters and an introductory 
analysis of the collected data. Atten-
dees were also organized into teams of 

By Wendell Bailey, VP of Science and 
Technology, NCTA 

viewers, who would visit the ATTC to 
view a series of training or calibration 
tapes. The last group went home just be-
fore midnight. 
The next morning, there was a dis-

cussion about the effort put forth by all 
five proponents. But the process re-
vealed a significant difference between 
"perfect images" (studio reference) and 
"less than perfect" images (resulting 
from the compression algorithms). The 
difference was significant enough for 
me to determine that none of the five 
proponents was commercially viable. 
This did not trouble me as much as 

one might imagine. I was aware that 
each proponent learned a great deal 
about handling the diversity of mate-
rial that will likely need processing in a 
day-to-day TV environment. Each had 
announced hardware and technique im-
provements at one time or another to im-
prove different aspects of the system. 
With that in mind, it seemed all discus-
sions would center around re-testing the 
proponents' new and improved systems. 
Alas, however, the Committee de-

manded the process be completed in the 
manner in which it had begun. So, for 
the next several days, we debated many 
things, not the least of which were quar-
ters of a decibel and parts-per-million on 
equipment that no longer existed. 

The silver lining 

Nevertheless, many good things came 
out of this meeting. It was made clear, 
for example, that the efforts by some 
proponents to introduce a transmission 
technique that allowed for graceful 
degradation of a digital signal were sim-
ply not worth the effort and might be 
harmful to image quality. A strong mes-
sage was sent that this was not an ap-
propriate use of the limited resources of 
the digital signal. 
There was also debate over the gen-

eral issue of weighting each of the at-
tributes. As the committee deliberated 
on parameters and performance by each 
system, a large amount of time and 
many words were used to debate the 
performance of a single proponent on a 
certain parameter when quiet reflec-
tion would have led one to see that the 
particular parameter was, overall, not 
terribly important. 

If a scheme were used to pick a winner 
by counting up pips, with no regard to 
the relative importance of each of the pa-
rameters, then a system with mediocre 
(or worse) image quality could have won 
by gathering more accolades than some-
one who had superior or near-perfect 
image quality. This certainly should not 

be the case, and hopefully the committee 
will rectify this situation in the end. 
I don't want this to sound worse than 

it is. It is striking that several of the sys-
tems ranked within 0.3 CCIR grades of 
the studio reference image—a high-
quality image by anyone's standards. 
This particular level of performance on 
the CCIR grades led me to a troubling 
thought: If this group could find sys-
tems which came close to studio refer-
ence standards needed improvement, 
we must have a rating system that was 
designed to be applied to analog sys-
tems and is therefore inappropriate for 
digital systems. 
I have a strong sense that had any 

analog system come within 0.3 grading 
points on the CCIR scale to the studio 
reference standard, one and all would 
have found that system more than ade-
quate for the rigors of the commercial 
world. And yet, when these digitally-
compressed HDTV systems performed 
to that level, several people found them 
to be insufficiently developed for com-
mercial service at this time. 
This means either that a new scale 

must be developed or we must recali-
brate the last half of the last grade in the 
CCIR scale in order to more closely ex-
amine digital images in the future— 
sort of a vernier scale for the last 0.5. 

In the end, the special panel wrote an 
executive report for the Advisory Com-
mittee and we all went home. Some, I 
suspect, were feeling (as I did) that 
something had been left undone. 
At the Advisory Committee meeting, 

our report was delivered. It said, in the 
nicest possible terms, that the Special 
Panel had decided that digital systems 
were the appropriate technology for the 
American public, that NHK had with-
drawn its analog proposal in the face of 
this decision, that each of the four re-
maining digital systems had proven 
their ability to make suitable images; 
that all were very close to being deemed 
capable of producing images suitable 
for commercial deployment in the U.S., 
and that the Special Panel recommends 
they all make improvements and bring 
their systems back for a new series of 
special tests. 
However, the chairman called for the 

four proponents to get together in what 
is being called a "grand alliance" and 
come back to the Test Center with only 
one system made up of the best parts of 
each of the four remaining proponents. 
Whether this grand alliance is possible 
or not remains to be seen. But, even as 
I write this article, there are rumors 
the parties are meeting to see what is 
possible. CIED 
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iging Cable 
ala 

Need 
Flexible 
Platforms 

WWhen Optical Networks International and AT&T introduced Mithe first LASER LINK system in 1988, the benchmark 
in optical transmitters was set. As your needs changed, we 
developed the modular LASER LINK II and LASER LINK Il PLUS 
to meet the demands of today's emerging networks. Now, a more 
flexible and powerful system is just a module away. 

Modular Upgrades 
The new LASER LINK Il PLUS has been enhanced with expanded 
capabilities. A Feed Forward Drive Amplifier that can drive 
multiple transmitters, and new return data/video modules 
can all be configured into our "plug and play" platform. 

80 Channels On One Fiber 
Available now, the powerful LASER LINK II PLUS is your link 
to a more efficient network. This highly linear transmitter 
improves fiber utilization in virtually any architecture by 
transmitting 80 channels on a single fiber. 

Advanced Network Planning 
It's not just products anymore — it's a network. And the 
complexity of today's emerging cable networks requires 
advanced planning. Our design team, the most experienced 
optronics engineers in the industry, can help develop your 
unique rebuild or upgrade plans. More importantly, you'll 
have confidence that your network is certain to meet the 
imminent opportunities in voice, video and data. 

Call 1-800-FIBER-ME today for your network planning kit. 

CP 
Circle Reader Service No. 10 OPTICAL NETWORKS INTERNATIONAL 



FROM THE HEADEND 

Asynchronous 
Transfer Mode 
Asynchronous Transfer Mode, or 

ATM, is an international standard ap-
proved by the Consultative Committee 
for International Telegraph and Tele-
phone. ATM created headlines in the 
cable industry when Time Warner an-
nounced its plan to develop a "Full Ser-
vice Network" in Orlando, Fla. with 
ATM as the data transfer mode of 
choice. 

Historical perspective 

It is generally believed that most fu-
ture multimedia networks, in both the 
public and the private sectors, will be 
based on ATM and other "cell relay" 
technologies—as opposed to the tradi-
tional time-division-multiplexed (TDM) 
approaches that we know today, such as 
the North American hierarchy of DS-0, 
DS-1, and DS-3 (64 kB/s, 1.544 Mb/s, 
and 44.736 Mb/s respectively) for voice 
networks. This is being driven by the 
fact that "bandwidth on demand" will 
certainly be a requirement of any in-
formation-highway of the future. 

Historically, the use of a DS-x digital 
hierarchy for the transport of voice in-
formation was certainly adequate'. With 
64 kB/s as the base transport data rate 
for voice information, one could easily 
build 24 of these voice circuits into a DS-
1 level of service, and 672 of them into 
a DS-3 level of service. 

By Chris Bowick, Group Vice 
President I Technology, Jones 
Intercable 

Standard traffic engineering, using 
the Law of Large Numbers, could also 
predict how many such circuits would be 
needed during any given part of the 
day. Generally speaking, one could pre-
dict that in a given central office, serv-
ing about 10,000 local loop subscribers, 
only about 5 percent of the lines would 
be active during a normal business hour. 
In addition, once a line becomes active 
with voice transmission, the CO expects 
to receive a well-defined TDM stream of 
digital information at 64 kB/s to appro-
priately route to its destination. These 
types of predictions are useful in deter-
mining local loop and inter-office equip-
ment switching requirements. 

Note, however, that needs within this 
multimedia information society are 
changing. In a multimedia environment, 
providers must have the capability of dy-
namically changing the bi-directional 
data rate for information exchange. Our 
future will include variations on many 
of the following applications: 
Downloading or uploading massive 

data files—perhaps with bit-mapped 
graphics; downloading or uploading very 
small data files; video-on-demand; CD-
quality audio on demand; desk-top video 
teleconferencing—perhaps at various 
N x 64 kB/s data rates; education-on-de-
mand; home shopping; home banking; 
medical imaging; and facsimile. 
One major factor each of these appli-

cations has in common is that not one of 
them will require the same data rate for 
transport. Each application will require 
enormous differences in the rate of 
transfer of information through the net-
work, and the rates required may not 
suitably fit within the DS-x hierarchy. 

ATM's real advantage 

It is in this dynamic allocation of data 
rate (or bandwidth) that ATM shines. 
ATM is a high bandwidth switching and 
multiplexing technology. It consists of a 
series of cells or packets, each contain-
ing 53 bytes of data. These 53 bytes 
consist of 5 bytes of header information 
and 48 bytes of actual "payload." 
Each of these cells or packets is iden-

tified and switched or routed through 
the network by means of a set of address 
labels located in the header. The header 
contains a virtual path identifier (VPI) 
and a virtual channel identifier (VCI) for 
each cell, as well as an error detection 
field. The VPI and the VCI are both 
used to create a virtual connection be-
tween two points in the network, or 
among several different points in the 
network for multipoint-to-multipoint 
communication purposes. 

Note that because each packet in this 
high data-rate serial data stream is in-
dividually addressed, it can be dynam-
ically routed anywhere in the network, 
based upon user demand. This allows for 
ATM to dynamically support virtual 
channels at a bit rate allocation any-
where from just a few kB/s up to the to-
tal payload capacity of the network. 

In addition, these virtual channel bit 
rate allocations can be asymmetrical, 
meaning that the two or more users in 
communication with each other may 
communicate at their own data rate 
based on their own individual needs. 

Note, however, that ATM is not a ran-
dom access technique in which there is 
no guarantee of the length of time it 
will take to transmit the data. Instead, 
with ATM, upon connecting to the net-
work, each user's interface equipment 
negotiates with the network for a par-
ticular "Quality of Service" and the net-
work guarantees delivery of the cells. 

A misnomer? 

ATM is not really an "asynchronous" 
transmission technique at all. The cells, 
in fact, are clocked synchronously 
throughout the network. However, ATM 
is asynchronous in that the informa-
tion or cells being transmitted from a 
given source or received by a given lo-
cation do not appear in the data multi-
plex at predetermined time intervals, as 
is the case with a traditional TDM sig-
nal. Instead, because each cell is indi-
vidually addressed, it can appear at 
anytime in the multiplex and will still be 
received by the intended user. The in-
formation contained in the cell is there-
fore received "asynchronously" or "ran-
domly" as opposed to at a predetermined 
time or location in the multiplex. 
ATM seems like an excellent data 

transport mechanism to lay the foun-
dation for cable TV multimedia networks 
of the future. One issue facing the in-
dustry at this point in its development is 
the cost of the technology—especially 
the cost of the terminal device(s) that 
may be required. When you consider the 
fact, however, that only a few years ago, 
fiber optics for CATV networks was con-
sidered too costly to be practical, I think 
you'll agree that with a similar call to 
arms for ATM, there is a chance that 
ATM may too be practical. CED 
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CAPITAL CURRENTS 

The telephone biz: 
Who's in charge? 

So, you want to enter the telephone 
business? Well, it's a service business, 
just like Federal Express, so arrange 
your funding, install your network, and 
start up your business. What's that you 
say? Government approval? You need 
government approval to offer telephone 
service? Which government? 

Jurisdiction 

The law that created the Federal 
Communications Commission is called 
the Communications Act of 1934. It lays 
out the areas. where the FCC has juris-
diction, and it also specifies where the 
FCC does not have jurisdiction. 
For example, Section 2(b) of the Com-

munications Act says that (with a few 
exceptions) the FCC does not have ju-
risdiction over communications services 
that are entirely within a single state. 
And Section 221(b) says that the FCC 
does not have jurisdiction over tele-
phone exchange service, even if the ser-
vice crosses state lines, providing such 
service is being regulated by a state 
regulatory commission or local gover-
ment authority. (Telephone exchange 
service is the law's name for public 
switched telephone service.) 

Section 214 of the Communications 
Act says that a telephone carrier must 
first get FCC permission before it con-

By Jeffrey Krauss, independent 
telecommunications policy consultant 
and President of Telecommunications 
and Technology Policy, Rockville, Md. 

structs a network. And Sections 201 
and 202 say that telephone carriers 
must charge rates that are reasonable 
and non-discriminatory. These are the 
two basic elements of government reg-
ulation of telephone service: entry reg-
ulation and rate regulation. 
For interstate long distance telephone 

service, entry and rate regulation is 
done by the FCC. The FCC's entry reg-
ulation is very liberal, because it favors 
competition. 
But for intrastate long distance ser-

vice and private line service, the FCC is 
prohibited by Section 2(b) from regu-
lating. And for local exchange telephone 
service, Section 221(b) prohibits FCC 
regulation. 

In these two instances, it is the state 
regulatory commission (called the Pub-
lic Service Commission or the Public 
Utilities Commission or perhaps the 
State Corporation Commission) that 
regulates entry and rates. And most of 
the state commissions do not favor com-
petition, so entry is very difficult. 
The FCC has jurisdiction over all as-

pects of interstate calls. Therefore, it 
regulates competitive access carriers, 
whose local transmission facilities are 
used to originate and terminate inter-
state calls. 

Jointly-used plant 

Much of the public switched telephone 
network carries a combination of local 
exchange calls, intrastate calls and in-
terstate calls. For example, the local 
central office switching machine handles 
all types of calls. Long ago, the FCC 
and the state regulatory commissions 
agreed on allocation methods to allo-
cate the costs of jointly used plant in-
vestment to the interstate and in-
trastate jurisdictions. 
This allocation is needed for rate reg-

ulation. Telephone rates must be "just 
and reasonable." Over the years, this 
has been interpreted to mean rates that 
cover expenses and also earn a fair re-
turn on plant investment. Determina-
tion of plant investment, called the "rate 
base," is the most important element 
of telephone rate regulation. 
This allocation process is usually 

called "jurisdictional separations" or 
just "separations." And for most types of 
plant investment, the allocation ratio is 
based on "minutes of use"—minutes of 
interstate use vs. minutes of intrastate 
use. One allocation is done to separate 
investment between interstate and in-
trastate, and another allocation sepa-
rates investment between local ex-
change service and intrastate toll (long 

distance) service. 

Radio communications services 

There are local communications ser-
vices that use radio. Cellular is the best 
example. Here, the law gives the FCC 
authority over the radio licenses, but 
gives the states the authority to regulate 
rates. So the jurisdiction is split. The 
FCC controls entry, but not rates. The 
FCC also gives out radio licenses for 
other forms of local communications, 
including paging, microwave delivery 
of video (MMDS) and digital microwave 
links used by competitive local access 
carriers such as LOCATE. The states 
are not permitted to interfere with in-
terstate communications policies, nor 
to make decisions that are inconsistent 
with FCC policies. There have often 
been disputes between the FCC and 
various state commissions over policies 
that govern radio-based communica-
tions services, and when the case goes to 
court, the FCC always wins. 
Today, the FCC allows virtually any-

one to enter the interstate communica-
tions business. This includes compa-
nies like Metropolitan Fiber and 
Teleport, who install local communica-
tions networks that are used to connect 
with interstate carriers like AT&T, MCI 
and Sprint. Cable companies can enter 
this business also, if they think they 
can compete with the telephone com-
pany and the handful of competitive ac-
cess carriers that now exist in major 
cities. 
But cable companies cannot enter the 

intrastate and local communications 
business quite so easily. As Manhattan 
Cable learned years ago when it began 
offering local leased lines, the permis-
sion of the state regulatory commission 
is necessary. 
For entry into local exchange tele-

phone service, this permission is likely 
to be difficult to obtain. It will take 
years of hearings in every state before 
entry policies are changed to be as lib-
eral as the FCC's entry policies. 
One of the major virtues of radio-based 

PCS is that licensing and entry will be 
controlled by the FCC, not the state 
commissions. Some feel that PCS has the 
potential to be economically competitive 
with wireline local exchange telephone 
service. If so, the FCC will be able to do 
an end run around the entry barriers of 
the state regulatory commissions. 
So who's really in charge? It all de-

pends which piece of the telephone busi-
ness you're in. But for local public 
switched telephone service, the states 
are still firmly in charge. CUD 
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D Igital Fiber Performance 
at a Fraction of the Cost 

Only Scientific-Atlanta has the Dual Wavelength AM 
Supertrunk, a low cost, high performance alternative to 

digital and FM fiber systems. 
Simplicity 
The Dual Wavelength AM Supertrunk is simple and straightfor-
ward. Because it requires no signal conversion, the AM Supertrunk 
is ideal for digital compression, scrambling and digital audio 
applications. 

And, in terms of size, a 7-tier AM Supertrunk takes up a fraction of 
the rack space of a comparable digital or FM system. That means 
less real estate and lower capital costs. 

Economy 
No signal conversion also means less equipment to buy, install and 
maintain. So, you can have an AM Supertrunk for about half the 
cost of competing technologies. 

While digital systems deliver only 8 scrambled channels on a single 
fiber, the AM Supertrunk can carry 20 to 40 channels per fiber. The 
system is completely iransparent to digital compression and scram-
bling schemes. This gives you significantly reduced fiber costs. 

Circle Reader Service No. 12 

Performance 
The AM Supei trunk delivers near headend quality signals to 
remote hub sites. That makes it well-suited for headend intercon-
nections and remote hubbing in Fiber-to-the-Serving Area (FSA) 
applications. The modular design of the AM Supertrunk allows you 
to increase bandwidth without affecting performance simply by 
adding a single transmitter and receiver. 

To find out more about the advantages of the AM Supertrunk, 
contact your nearest Scientific-Atlanta sales representative, or call 
800-722-2009 today. 

Scientific 
Atlanta 

OLT customers are the winners. 
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Fiber Optic 
Training Videos 

FIBER OPTIC CONNECTORS. 
SPLICING & PATCH PANELS 

A set of 5 fiber optic 
training tapes are now 
available through The 
Light Brigade, Inc. 

Designed and produced 
as an instructional aid, 
these video tapes address 
the issues and techniques 
in today's fiber industry. 

Titles include: 

• Introduction to 
Fiber Optics 

• Fiber Optic Cable, 
Preparation & 
Installation 

• Fiber Optic Connectors, 
Splicing & Patch Panels 

• Fiber Optic Testing, 
Troubleshooting & 
Documentation 

• Fiber Optic Safety 

For additional information, contact: 

The Light Brigade, Inc. 
(206) 251-1240 

Fax (206) 251-1245 

FEEDBACK 

Clearing the air 
I write concerning an article that was 

printed in the February 1993 issue of 
CED magazine. The article was written 
by Harmonic Lightwaves about a Ca-
bleLabs project ("The path to passive 
optical networks," CED, February 1993, 
p.63.) It could lead to misunderstanding, 
based upon its primary focus on the 
passive optical network (PON) approach 
to cable architecture. 
CableLabs is pursuing a regional hub 

concept for cable network architecture. 
That was mentioned in the article and 
has been widely noted. CableLabs has 
discussed many variations that may be 
implemented of that regional hub con-
cept, sometimes referring to research 
into the potential for a passive coaxial 
network. 
But the passive optical network is 

not one that CableLabs has mentioned. 
In addition to the emphasis which 

the article places on this PON approach, 
the piece is accompanied by a regional 
hub drawing which is incorrectly de-
scribed as "The passive optical network 
as outlined by Cable Television Labo-
ratories." 
With this much emphasis on PON, a 

reader could draw the conclusion that 
the PON approach is the way to go, and 
that CableLabs is singularly pursuing 
that approach. That would be unfortu-
nate. 
Thank you for your continuing cover-

age. 

Mike Schwartz 
VP Communications 
CableLabs 

CED apologizes to CableLabs and 
anyone else who may have misunder-
stood the intent of the Harmonic Light-
waves article. It was never intended to 
imply that CableLabs endorses the Pas-
sive Optical Network (PON) architec-
ture developed by the telephony industry 
(note that the Harmonic story never used 
the PON acronym). Perhaps the phrase 
"passive optical network" was just a poor 
choice of words. We also apologize for in-
correctly identifying the illustration used 
in the article. 
The purpose of the article is to inform 

readers that one method of realizing an 
advanced network topology, such as the 
one envisioned by CableLabs, is through 
passive optical technology. The article de-
scribes the factors that such technology 
must address to meet the needs of a ca-
ble operator. 

It is unfortunate that this misunder-

standing occurred.—Editor. 

Old invention? 
I was surprised to read in the Novem-

ber 1992 issue, page 10, a report of the 
"invention" by David Goodman of In-
line Connection Corp. of a system that 
allows the distribution of video in con-
junction with voice signals over twisted-
pair telephone wiring, and that he has 
been issued a patent for this idea. 
A patent is normally issued only when 

it is clear that the idea proposed is novel 
and has not been developed before. How-
ever, I did in fact develop such a system 
specifically for solving an internal video 
distribution problem in 1949 in Lon-
don, England. This system allowed the 
transmission of video signals at 45 MHz 
over 4-pair relay cables carrying radio 
programs at audio frequencies up to 
about 12 kHz using high- and low-pass 
filters to separate the bands and prevent 
mutual interference. The relay cables 
consisted of balanced pairs with char-
acteristics similar to those of telephone 
pairs, and the technique was later ap-
plied on a much larger scale to external 
distribution over extensive radio relay 
systems in England as an alternative to 
duplicating the existing cables with 
coaxial for simultaneous video distri-
bution. 
This development was described in 

some detail in a book I wrote and pub-
lished in 1980, entitled "Thirty years 
in cable TV: Reminiscences of a pio-
neer." 

K.J. Easton, P.E. 
President 
Cable Consulting Services Ltd. 

Credit due 
In the December 1992 issue of CED, 

an article authored by Emmanuel Vella 
of Harmonic Lightwaves entitled, "Ex-
ternal modulation: New flexibility in 
CATV network architectures," was pub-
lished. The article closed with several 
references. Reference number 4 indi-
cated the article, "Extending the ad-
vantages of fiber optics," from CED, 
May 1992, authored by Mike Spark-
man. 
This article was co-authored by Dale 

F. Lutz, president of ETG, along with 
Mike Sparkman. I apologize for this 
oversight. 

Paul Schaller 
VP sales and marketing 
Harmonic Lightwaves 
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Introducing the Wegener Series 2900 Compact Descrambler 
• VideoCipher Il Plus 
Commercial Descrambler 

• Low Profile - only 1-3/4" rack space 

• VideoCipher II Plus Module removes 
from rear for maintenance simplicity 

• Front panel gain controls and 
indicators for ease of routine 
adjustments 

• Low heat dissipation 

• Available factory direct or through 
quality distributors including: 

Anixter Cable TV 
Mega Hertz 
Midwest CATV 

UV 
TECHNOLOGY PARK JOHNS CREEK 
11350 TECHNOLOGY CIRCLE 
DULUTH. GEORGIA 30136 
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FIBERLINE 

Cable industry leads 
fiber optic market 

Study shows cable as market leader in fiber optic 
deployment, up over 100 percent in '92 
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Cable television is the fastest-
growing market segment within 
the North American fiber optic 

market, growing by more than 100 per-
cent in 1992, according to figures re-
leased by Corning Inc. during the Opti-
cal Fiber Conference in late February. 
The overall fiber optic market itself 

grew by a whopping 30 percent in 1992 
and is now approaching 5 million kilo-
meters per year, according to Clark Kin-
lin, director of fiber sales and marketing 
at Corning. Cable TV purchases now 
account for nearly 9 percent of the total 
North American market for cabled op-
tical fiber. He estimated that about 10 
million cable subscribers now get video 
via systems that have deployed fiber. 

There is some indication that CATV 
has taken the fiber market by surprise. 
Just two years ago, Corning executives 
estimated that cable television would 
probably top out at about 10 percent of 
the total market. However, operators 
have clearly accelerated the pace of fiber 
implementation over the past 24 
months. But just how long can the in-
dustry sustain the pace? No one is cer-
tain. 

Kinlin said he expects cable indus-
try growth to be strong, but he doubted 
the industry could continue to grow at 
the pace it set last year. He conserva-
tively forecast growth to be about 50 
percent in 1993, led by operators like 
Tele-Communications Inc., Time 

Warner Cable and NewChannels. These 
cable operators are "truly technology 
entrepreneurs" who latch on to new, 
cost-effective technology with great 
vigor, Kinlin said. 

Privately, Kinlin admitted that break-
ing the fiber market out by segment is 
becoming more difficult to do because 
traditional industry boundaries are be-
ing washed away through joint ven-
tures and efforts by one industry to get 
into another industry. It is especially dif-
ficult to forecast the cable-TV market 
because it can be affected heavily by 
just two or three MS0s, he added. 

In contrast, the local telephone mar-
ket for fiber cable grew just 30 percent, 
although that market segment still dom-
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— EAGLE 
COMTRONICS INC 

*********Available Now!! • • ********* 
OUTDOOR ADDRESSABLE TRAP SYSTEM WITH IMPULSE PPV 

FEATURES 
• 4 or 8 tiers of negative, positive or multichannel addressable filters; 256 

combinations selectable. 
• Consumer friendly with VCRs, cable ready sets, and remote controlled TVs. 

• Billing program; compatible with billing systems. 
• All service disconnect capability; over 80 dB isolation. 

EAGLE COMTRONICS INC. 
4562 Waterhouse Road, Clay, New York 13041 

(315) 622-3402 (800) 448-7474 
Telex #937361 FAX #(315) 622-3800 
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introduces the Program Timer2 and the 
VCR Controller. The Program Timer2 
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FIBERLINE 

mates the overall market pie. 
Corning's OFC press briefing this 

year was decidedly focused on legislative 
and regulatory change. Tim Regan, 
Corning vice president and director of 
public policy, provided an overview of 
pending legislation that might effect di-
rect cable/telco competition, something 
Corning as a company advocates. 
Regan touched on a number of 

planned and pending bills before 
Congress, but became most animated 
when he discussed a document prepared 
by President Bill Clinton, titled "Tech-
nology for America's Economic Growth, 
A New Direction to Build Economic 
Strength." That paper outlines new pro-
grams that would lead toward the cre-
ation of national "information super-
highways" to serve financial institutions, 
educators, the medical profession and 
manufacturers, among others. 
Regan termed the issuance of that 

document a "very significant event" be-
cause it should serve to reduce the grid-
lock surrounding a national telecom-
munications policy and advance the 
discussions related to cable/telco 
crossownership and video provision by 
tel cos . 

Cable is leader 

Separately, in comments filed with 
the Federal Communications Commis-
sion regarding the 1992 Cable Act, Corn-
ing espouses cable-TV's role as a 
provider of a fiber-based, high speed 
network capable of delivering video, 
data and voice to the nation's people 
and businesses. 
The comments, submitted by Jan 

Suwinski, executive vice president of 
Corning's Opto-Electronics Group and 
Fiber Optics Division chairman of the 
Telecommunications Industry Associa-
tion, cites cable's rapid pace of deploying 
fiber optics; it's increase in capital 
spending to upgrade cable plant; and 
makes note of the fact that 10 million ca-
ble subscribers now view video deliv-
ered by fiber. 
Throughout the conference, more at-

tention than ever was paid to cable tele-
vision and/or broadband video delivery. 
A special symposium, titled "What is 
the correct technology choice(s) for the 
next generation telecommunication and 
CATV systems?" was offered during the 
conference. 
During that symposium, a researcher 

from British Telecom reviewed the need 
for an optical amplifier that operates 
in the 1310 nanometer wavelength and 
predicted that such a device is "practi-
cal in the future." 
Because the vast majority of fiber op-

tic electronics used to transport video is 
1310 nm equipment, an amplifier de-
signed for that wavelength would be 
able to exploit the network that is al-
ready in place or is being deployed to-
day, said David Smith of BT. Most re-
searchers are pinning their hopes on 
fluoride fiber doped with the rare earth 
element praseodymium (Pr). 
The big obstacle, according to Smith, 

with making Pr-doped devices practical 
is efficiency. Presently, lab experiments 
are achieving 15 dB fiber gains from 

130 mW pump lasers, which represents 
the type of efficiency that will lead to the 
development of a commercial product. In 
fact, a postdeadline paper delivered at 
OFC by a research team from NTT re-
ported a 28.3 dB gain from a 280 mW 
pump.' 
Furthermore, Smith says the 1310 

nm amplifier is on the same progress 
curve as the successful erbium-doped 
amplifier was on just a few years ago. 
For example, Smith says the idea of a 
1310 amp was first proposed in 1989. It 
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Carson Industries 
Grade Level Boxes r 

High quality grade level boxes for 
underground applications 

Carson Industries, Inc., a leading manufacturer of utility boxes for the 
Telephone and CATV industries has developed a full line of grade level 
boxes (GLB") for underground plant. These high quality grade level boxes 
include a variety of features and options: 

Constructed of 
HDPE or ABS 
structural foam 
plastic 

Optional 
anti-skid covers 
available in 
plastic or 
polymer 
concrete 

Hot-dipped 
galvanized steel 
bracketry available 

1 for below grade 
enclosure 
applications 

Take a good look at Carson's 
grade level boxes. Call toll free today for complete information. 

Marketed by 
Channell Commercial Corporation 
U.S. Sales: 
800/423-1863 
International Sales: 
Channell Commercial Canada Ltd. 
800/387-8332 • 416/567-6751 

CATV or Telephone 
identification 
molded into covers 

Box bodies tapered 
to provide stability 
and eliminate 

  ground upheaval 

CI  

See us at the 
Cable-Tec Expo, 
Booth # 550 

CARSON 
INDUSTRIES 
INC. 

1925 "A" Street, La Verne, CA 91750 d
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was then demonstrated in 1991 and a 
diode pumped device was announced in 
1992. Smith says availability of a com-
mercial product will now depend on 
market demand more than anything 
else. 
Also on the dais was Ed Callahan of 

Antec, who detailed the Star-Star-Bus 
architecture and the improved reliabil-
ity and picture quality fiber optics is 
bringing to cable plant around the coun-
try. He explained to the audience that 
two-way broadband networks are be-

ing planned by Time Warner in Florida 
and how an integrated voice/video sys-
tem is being deployed by TeleWest in the 
United Kingdom. 

Reference 

1. Shimizu, Makoto, et al, NTT Opto-
electronics Laboratories, "28.3 dB Gain 
Pr-Doped Fluoride Fiber Amplifier 
Module Pumped by 1.017 gm InGaAs-
LDs," OFC/I00C '93 Postdeadline Pa-
pers, p.52. 

In the air, or 
underground... 
Integral's Messenger-on-Duct (MOD ) 
and Drop-on-Duct (DOD ) 
accommodates your future fiber 
requirements. 

In the air: Messenger-on-Duct provides a 
built-in support strand and prelubricated aerial 
duct for continuous fiber optic cable pulls. 
Underground: Drop-on-Duct accommodates 
today's drops and provides a prelubricated 
empty duct for future fiber-to-the-curb 
requirements. 

Whether you're in the air, or underground, 
Integral has a long-term solution for your fiber 
architecture. Call toll free today for complete 
details. 

Marketed exclusively by 
Channell Commercial Corporation 
U.S. Sales: 
800/423-1863 
International Sales: 
Channell Commercial Canada, Ltd. 
800/387-8332 
416/567-6751 

Extra-high 
strength 
strand wire 

Min-or Finish TM 
Prelubricated duct 

See us at the 
Cable-Teo Expo, 
Booth # 550 

Circle Reader Service No. 18 

lN radiation 
protected 
HDPE duct 

1' Messenger-on-Duct 
with fiber optic cable 

Coax drop wire 

Drop-on-Duct 
with preinstalled 
pull string 

Mirror FiníshTM 
Prelubricated duct 

INTEGRAL 
P.O. Box 151369 
Dallas, TX 75315 
800/527-2168. 

Technology not 
the key issue 

Editor's note: What follows is a dis-
tillation of a presentation made by Gary 
Kim for CED magazine at the Optical 
Fiber Conference in San Jose, Calif in 
February. 
Though optical fiber, new network 

topologies, feeder plant redesign and 
dramatically-lower microprocessor costs 
have radically altered cable's physical 
platform, compared to the early-1980s, 
the key question for proponents of cable-
delivered multimedia services aimed at 
residential customers remains the is-
sue of demand. Then, as now, providers 
of interactive, digital-based services 
must ascertain whether customers will 
pay money for any of the new services. 
Among those possible services are home 
shopping, home banking, database ac-
cess, video games, interactive educa-
tional software and electronic newspa-
pers. 
Not that cable is neophyte in that re-

gard. In 1981, for example, Times-Mir-
ror teamed with Bank of America to 
trial interactive videotex for 350 cus-
tomers in the upscale Palos Verdes and 
Mission Viejo, Calif. communities. The 
"Gateway" service, developed as the re-
sult of Times-Mirror's trials, rolled out 
in Orange County in October 1984 fea-
turing a database of about 50,000 pages 
of information for $30 a month. 
The in-home terminal, called "Scep-

tre," was supplied by AT&T and used 
the telephone network for upstream sig-
naling as well as screen downloads. 
Among other information providers who 
signed up for a fling was American Air-
lines and the Automobile Club of South-
ern California. The airline provided 
flight schedules, travel tips, and infor-
mation on frequent-flyer programs, for 
example. The auto club supplied auto in-
surance quotes and travel quizzes. 
Cox Cable developed at about the 

same time its "Indax" system. Indax of-
fered a range of services including home 
banking—bill paying, account reconcil-
iation and brokerage services from 
Chase Manhattan Bank, for example. It 
also offered home shopping and a range 
of news and information services. A 
joint venture between General Instru-
ment Corp. and Mattel Corp., known 
as Playcable, also sought to create a 
programming service based on video 
game technology in the early 1980s. 
The NABU Network also attempted, in 
the early 1980s, to create an interactive 
programming service using interactive 
terminals and computer-based graphics. 
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Earlier, in 1977, Warner Cable had 
begun experimenting with an interac-
tive technology it christened "Qube," in 
Columbus, Ohio. By 1981, Warner Amex 
began rolling out Qube in Cincinnati 
and Houston. A year later, Qube came to 
Dallas, Pittsburgh and St. Louis. 

Kids join in the fun 

Qube for Kids allowed area young-
sters to call in questions while Qube 
Sports let viewers register opinions on 
what sporting events should be aired 
on upcoming shows. The "Sight on 
Sound" program let viewers vote on 
what music videos they wanted to view. 
Qube produced the nation's first in-
fomercial, aired on Dec. 1, 1977. The 
first interactive game show, "Flippo's 
Magic Circus," aired in December 1977. 
The first pay-per-view championship 
boxing match also was offered in June 
1980. Perhaps more important, a num-
ber of highly-successful programming 
genres are descended from Qube, in-
cluding MTV, Nickelodeon (originally 
known as "Pinwheel") and The Movie 
Channel (all owned today by Viacom 
International Inc.). Though commer-
cially a lost cause, Qube did represent, 
at the time, one of the largest operating 
commercial data communications and 
interactive networks, used by con-
sumers, in the United States. 
None of those efforts proved com-

mercially viable. Customer appetite 
proved to be the most-significant show-
stopper. But underpowered, high-priced 
technology also contributed. In some 
cases, equipment costing as much as 
$2,400 had to be installed in a cus-
tomer's home. Corded remotes, limited 
ability to use the cable return path, 
rudimentary screen displays and rela-
tive customer familiarity with remote 
controls or VCR programming may also 
have been issues. VCR penetration stood 
at less than 2 percent in 1980, though it 
was over 60 percent in 1990. 

The impact today 

In that regard, Time Warner Cable 
Group's 4,000-home test of the "Full Ser-
vice Network" in Orlando, Fla., will prove 
an intriguing test of whether consumer 
electronics technology advances, a re-
vamped network and more-seasoned 
programming approaches will succeed 
where numerous earlier attempts failed. 
The "Main Street" roll-out by Daniels 
Cablevision in Carlsbad, Calif, an in-
teractive service provided by GTE Corp., 
and the example of the Videoway inter-
active service provided by Le Group 
Videotron, also will bear watching. Prime 

Ticket Network also will test an inter-
active "Press Box" sports news show, 
using technology supplied by ACTV. 
One shouldn't underestimate the con-

siderable advances in technological un-
derpinnings, led by the advent of optical 
fiber, but including microprocessor 
prices an order of magnitude lower, as 
key elements of a new multimedia plat-
form. We forget that, in 1980, an eight-
bit microprocessor with four megabytes 
of random access memory cost $800. 
The display and disk storage were extra. 

We forget that MCI, Sprint and the Bell 
Operating Companies didn't exist. We 
forget that most businesses had no fac-
simile machines in 1980. Where today 
the cost of outfitting a fiber-to-feeder 
network for two-way operation runs as 
low as $6 a subscriber, the cost was pro-
hibitive in 1980. 

Still, technology isn't the key issue. 
Customer willingness to pay money for 
interactive access to digital information 
services remains the unknown. CED 

By Gary Kim 
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Introducing the SPI11230-2 
Fiber Optic/Coax Pedestal 

Hinged fiber 
storage reel holds 
up to 270-ft. of 

fiber cable. 

Fully vented HDC" 
cover is louvered 

from top to bottom 
on all sides for 

maximum airflow 
in the pedestal. 

e us at the 
Cable-Tec Expo, 
ooth #550 

Channell's Signature 
Series SPH 1230-2 pedes-

tal is designed specifically to 
house fiber optic nodes with 
up to three 90-ft. legs of fiber 
cable. A Heat Dissipation 
Cover (HDC") keeps your 

fiber electronics cool 
and helps increase 
system reliability. A 
hinged fiber storage reel 
swings out for complete 
360° working access in 
the pedestal. SPH 1230-2 
bracketry also mounts 
in Channell's CPH 1230 
standard base, allowing 
locations to be upgraded 
to fiber. 

Call Channel' today 
for a "reel" innovation in 
fiber pedestals. 

CHANNELL 
COMMERCIAL CORPORATIO, 

U.S. Sales: 
CHANNELL COMMERCIAL CORPORATION 
800/423-1863 
International Sales: 
CHANNELL COMMERCIAL CANADA, Ltd. 
800/387-8332 • 416/567-6751 
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"CED magazine is recognized by the 
Society of Cable Television Engineers 
because it's a valuable source of 
information for our 10,000 members 
and, like the SCTE, has a strong 
commitment to the future of our 
industry." 

Wendell Woody 
SCTE President, 1990-1992 
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You're Here. 

No problem! Satellite antennas are always next door 
when you use Ortel's fiberoptic link. 

Satellite antenna sites are where they have to be. Your facilities may be 
elsewhere. Bring them together with the Ortel system. 

The power of fiber optics lets you carry the entire satellite-band 
microwave signal miles over a single fiber. You get cost-effective flexibility that 
is simply unmatched by coaxial or waveguide links. Remotely access antennas, 
interlink for redundancy, simplify maintenance operations, switch between 
antennas, reduce workloads. Save money and time. You can rewrite the book 
on site planning. 

The benefits are enormous: 

• Reduced installation cost and complexity 
• Flexibility in site planning 
• Interlinking redundancy, easily reroute from one site to another 
• Centralized equipment location 

Get the whole exciting story. Call us today. 
See us at the Cable-Tec Expo, Booth # 128 

Ile Making Light Work For You 

DRTEL „,„RA-no, 
2015 W. Chestnut Avenue • Alhambra, CA 91803 • (818) 281-3636 • FAX: (818) 281-8231 

Circle Reader Service No. 20 



PROOF OF PERFORMANCE 

the FCC says must be within ±2 dB 
from 0.75 MHz to 5 MHz above the 
lower channel boundary limit. It is also 
measured at the subscriber terminal. 
What makes the test tricky is the fact 
that the in-band flatness of the selected 
test channels is tested not only after 
the convertor, but after the effects of 
everything else in the signal path (see 
Table 1). 
Ted Hartson, VP of engineering for 

Post-Newsweek Cable and one of the 
engineers who filed reconsideration com-
ments to the FCC about the technical 
standards, has this to say about in-band 
flatness: "In our (reconsideration) com-
ments, we noted that response deviation 
of 6 dB to 7 dB is common in over-the-air 
signals. So, I feel the rule is excessive. 
From the headend through the plant to 
the convertor, the convertor could fea-
sibly consume the entire deviation all by 
itself." 
In-band flatness is tested by using a 

demodulator and a waveform monitor, 
says Large. "But unless you have a VITS 
generator, you have to use the VITS 
supplied by the programmer. It's a lot of 
work without a waveform monitor and 
a demod. It's not nearly as clean as just 
measuring levels." 

Still others feel that convertors simply 
weren't designed for the kinds of testing 
mandated by the FCC rules. "Set-tops 
were never designed to be perfect," says 
Harrigan. "We're not putting the VCRs 
and other home terminal equipment 
through the same rigorous testing as 
we're trying to put to a $60 or $100 box." 

How long is a day, anyway? 

Another test snag frequently cited by 
engineers is the 24-hour signal level 
variation tests. Depending on the de-
mographics of a cable system, it's en-
tirely possible that the designated 24 
hours can expire before the required 
test rounds are completed—particularly 
if the testing is done manually. 
A case in point is Time-Warner's 1 

GHz Brooklyn/Queens, N.Y. system. Ac-
cording to Johnson, a total of 13 chan-
nels were subject to testing in Brook-
lyn/Queens, at some 25 to 30 test points. 
Although Johnson isn't certain how long 
it would have actually taken Time 
Warner staffers to make the 24-hour 
test loop without automated test equip-
ment, it's safe to say that, given the 
size of the metropolitan area, it would 
have been something close to a night-
mare. 
However, Rogers submits that the 

24-hour test he performed on his system 
in Virginia proved the most rewarding. 
"I wrote myself a note two years ago 

saying I should test the extremities of 
my system at least once a month," 
Rogers says. "Sure, the 24-hour tests 
are time-consuming. It took me 2.5 
hours to make just one loop. But I real-
ized that my system isn't the same at 9 
a.m. Sunday as it is at 9 p.m. I was able 
to find and correct a problem I didn't 
even know I had." 

The good news 

The good news is, test results are 
meant to be carefully filed on-site, and 
not sent to Washington, D.C. on a semi-
annual basis. Because of that, however, 
many engineers have decided to use the 
gray area known as "good engineering 
practices" to resolve sticky issues. 
"As long as I can show a prospective 

FCC investigator that the tests were 
performed in good faith, using sound 
engineering practices, I think the ac-
tual test methodologies are debatable," 
says one engineer who prefers to remain 
unnamed. "The worst they can do is to 
ask me to make the tests again, right?" 
Maybe. But the gray area currently 

embodied within the FCC technical 
standards will become significantly 
whiter within the next few months, 
when the NCTA Engineering Commit-
tee puts the finishing revisions on its 
"blue book" titled Recommended Prac-
tices for Measurements, which describes 
good engineering practices for perform-
ing the proof-of-performance tests. 

Going forward 

Most engineers say that going for-
ward, the testing shouldn't be too diffi-
cult, except for the 43 dB CNR spec 

slated for implementation in 1995. That 
could be a tough nut to crack in sys-
tems with long amplifier cascades, says 
Hartson. "Making 43 dB could be a 
working job. We have time, of course, 
but it might require some architectural 
considerations, such as cascade reduc-
tion and the addition of fiber (into the 
system)." 

In fact, many cable systems across 
the U.S. seem to be somewhat ahead of 
the game, as far as actually passing the 
required specifications. "We never 
stopped doing proof tests here," says 
Dick Beard, a regional engineering man-
ager for Continental Cablevision. "So 
other than trying to run the tests 
through the convertor, we didn't have 
any problems meeting specs." 
Sammons Communications was also 

prepared to meet the specifications, ac-
cording to its Field Service Engineer 
Leslie Read. "We've had testing going on 
since the mid-1980s, so we were not at 
all blindsided by these tests," Read says. 
And, over at InterMedia Partners, Large 
primed his systems by performing what 
he calls a "wake-up call" of the required 
proof tests. "We did preliminary tests be-
fore the actual set of proof tests was 
due to be made," Large explains. 
The biggest area of refinement going 

forward will likely be data assimilation 
and reporting, simply because it's a 
huge task. "It's unbelievable," says 
Rogers. "By the time you're finished col-
lecting the data, you're left with a stack 
of maybe 300 or more pieces of paper." 
Which raises the question: if the proof 

tests have run the gamut from panic to per-
plexity to a pain-in-the-neck, what's the final 
analogy? Proof of paperwork? CED 

By Leslie Ellis 

Items in the path that affect subjective impairment 

Antennas/preamplifiers 
Incoming microwave 

Satellite receivers 
Processors 

Modulators 
Bandpass filters 
Combining equipment 

Encoders 
Satellite decoders 

Cable 
Passives 
Taps 
Set-tops 

Traps 
Equalizers 
Amplifiers 
Fiber paths 
Reprocessing 
Microwave (single channel) 

Microwave (broadband) 
FM supertrunks 

Diplex filters 
Routing switches 
Ad insertion equipment 
House amplifiers 
Channel substitution 

Note: Not all items listed above are required by the FCC to be tested. These are the items, how-
ever, that can affect end-of-line convertor measurements. 

Table 1 
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Convergence '93: 
Telephone and Data Services 
is being presented by a broad coalition 
of companies who strorgly believe that 
it is critical to the future of the industry to 
bring this important information to as 
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The future for cable operators is here. 
Issues like telco ownership of cable compa-
nies, cable networks carrying telephone and 
data traffic, video diallone, and Personal 
Communications Services have moved from 
the realm of blue sky dreams to operating 
challenges. What does a caole system man-
ager need to know about competitive ac-
cess? What can you do today to increase 
the likelihood that your network will be PCS 
compatible? WII your data processing sys-
tem be ar asset or a 'lability in supporting 
these new services? How can you adapt 
your marketing message to reflect your 
company's changing 
portfolio of customers comurmecse of 
and services? 

Convergence '93: Telephone 
and Data Services will helo 
you answer these ques-
tions and more. 

The cable industry is well 
into the t-ansformation 
that will redefine the busi-
ness of every system opera-
tor and vendon. But as we grow 
beyond providing video entertain-
ment serviceslo residential customers, 
and into areas like competitive access for 
voice and data customers, point-to-point 
voice and data services, PCS transport and 
the host of other wireline and wireless ser-
vices, we face the tremendous challenge of 
learring the business and technologies 
we're becoming involved in. This challenge 
is made even greater by the fact that many 
of these. services are new. growing up as 
the result of new technology, regulatory 

anges, and new customer requirements. 

Computer 
Hardware 

Please —Able:This is not just another blue sky con-
ference for your VP of Strategic Planning. This is a con-
ference for every cable inck:stry management employ-
ee—operations, administrative, marketing, engineering, 
technical, and customer service As these new business 
areas oass from planning to operations and support, it is 
critical that a broad cross section of every cable company's 
management team receive first-hand exposure to the op-
erating issues related to these iew service areas. Con-
vergence '93: lelephone and Data Services will provide 
thW important exposure. 

Pre-Conference Tutorial: on notay 12, Comm 
Perspectives in conjuncfon with Hatfield Associates, Inc. will 
hold a ore-day tutorial titled Understanding Telecom Tech-
nologies for the Cable Television Professional For infor-
mation and registration forms, return the coupon below or 
call 30:4/393-7449 and ask for Jayne. 

Cellular 

Cable 
Televivion 

Multi-
Software media 

Development 

That's where Convergence '93: Tele-
phone and Data Services comes in. 

This is a truly unique oonference There 
have been dozens of futuristic comferences 
over the past few years designed to tell you 
where the experts think caole television is 
going. But there has been precious little in-
formation available telling biou where to 
start, what you need to know about these 
businesses, and how to run them. Conver-
gence '93: Telephone and Data Services 
will put you face-to-face with the executives 
who are alreacy involved with these new 

services and technolo-
gies. 1 will tall you what 
works and what 
doesn't...What's real-
istic and lhat's 
not...wha: you need 
to do todai and what 
can wait until tomor-
row. 

Wireline 
Telephone 

Competition 
Acce The Issues: 

Operations, marketing, engi-
neeringitechnical, and public 

policy consideraticns for cable opera-
tors involved or considenng involvement in: 
Local Access 
Long Distance Access 
Point-to-Poirr. Voice and Data Services 
Cellular 
Personal Conmunicatiorns Services 
Other Wireless Telecorminunicalions Ser-
vices 

The Format: 
A series of general sessions followed by top-
ic-specific breakout sessions featuring ex-
pert presentations and panels. 

Milierek 
Who Should Attend: Cable system general 
managers, operation directors, marketing directors, engi-
neering/technical directors and customer service man-
agers at systems with more than 5,000 subscribers. Re-
gional personnel' in management operations, marketing and 
technical areas. MS0 personnel responsible for business 
and technical system operations. Vendor personnel and per-
sonnel at local exchange carriers, interexchange carriers, 
competitive access companies cellularcarriers, PCS op-
erators and telecommunication managers at large busi-
nesses. 

Upcoming Convergence '93 
Conferences: 
Convergence II: Interactive Television 

September 14-15, 1993. Palo Alto, California 
Convergence Ill: The Evolving Network 

October 21-22, 1993. Washington, D.C. area 

Please send me fbll information and a registration form: 

 For Convergence '93: Telephone and Data Services 

 For the Pre-Conference Tutorial on Telecom Technologies 

 For Convergence II: Interactive Television 

 For Convergence Ill: The Evolving Network 

Mail or fax this coupon, 
or call 303/393-7449 

and ask for Jayne. 
Circle Reader Service No. 22 

Name   

Title  

Company  

Address  

City State  Zip  

Phone Fax 

Return to CommPerspect,ves, 600 S. Cherry St., Suite 400, Denver, CO 30222 or fax to 303/393-7139 



HEADENDS OF THE FUTURE 

The headend of the future 
Cable television headends are cur-

rently going through a period of 
radical transition. The changes 

are made possible by technology, driven 
by economics, and are bringing in their 
wake, simultaneously, a wealth of new 
services that promise to transform the 
nature of the cable industry. 
The traditional headend has been a 

collection point for multiple audio and 
video signals, received from over the air-
waves, microwaves or satellite. These 
signals are combined together and sent 
out over common distribution cables, to be 
ultimately viewed in the home. The main 
modification to this traditional concept is 
the advent of fiber optics, the power and 
flexibility of which will allow the in-
creasing use of digital compression. 
The most important ramification of 

this technological advance, according 
to Stephen Dukes, vice president of ad-
vanced network development at Cable-
Labs, is the regional hub concept. "The 
intent of (the regional hub concept) is to 
centralize as much advanced function-
ality as possible. Instead of placing the 
functionality in the headend, it will be 
placed in the regional hub that will use 
a ring facility to connect to the various 
headends," Dukes submits. 
The benefits of this consolidation, ex-

plains Dukes, include a shared invest-
ment which reduces the number of com-
ponents that have to be placed at each 
headend. For instance, instead of plac-
ing video or digital storage devices at 
each headend, there will be mass stor-
age at the regional hub. This, in turn, 
"will lead to a more efficient utilization 
of human resources," says Dukes. "In-
stead of having an expert on mass stor-
age at every headend, you'll have just 
one at the central point." 

A central office in the future? 

What will the new headend look like? 
Andy Paff, president of Optical Net-
works International, says it will re-
semble a telephone central office in func-
tion. Furthermore, traditional headend 
locations may undergo a radical change: 
"A typical remote headend in many 
cases may be underground, without the 
need for people to be there 24 hours a 
day—or even one hour a day," Paff says. 
Because the headend is going through 

a period of such rapid alteration, there's 

By Michael J. Major 

Will the "typical" headend shown above exist as we know it in 10 years-or even 
five years? Photo by Don Riley. 

little consensus as to what the physical di-
mension of a headend will be, or even 
just what is or is not a headend. For in-
stance, some say the local hub location is 
really not a headend—that a headend 
has more functionality than that. Others 
argue just the opposite. In the former 
case, the headend will be growing larger 
and more complex; and in the latter case, 
it becomes smaller and more compact. 
Then there are those who say the hub unit 
is not a headend, but a "super headend." 

Still another change, in terms of both 
function and appearance, will result 
from increased digital capacity. War-

ren Davis, manager of product and tech-
nical operations at Standard Commu-
nications, points out that unlike analog 
technology, digital devices will make 
every service the same. "Soon, every-
thing will look like computers—and be 
computers; boxes with video coming out 
of them." 
Another anomaly is that, given the 

premise that consolidation is the driving 
force in the industry, it would appear 
that the number of headends would dra-
matically decrease in favor of what we 
will call the "super headend." Con-
versely, however, the opposite seems to 
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Knock echoes clean out of your system! 
Until now, cable operators had to fight with 

the positioning of their antennas and delay lines to 

stop echoes from impairing their customer's 

television reception. The VECTOR " Video Echo 

Canceler from Philips Broadband Networks 

changes that by knocking out even complex echo 

artifacts from off-air channels quickly, economically 

and reliably. 
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subscribers with much higher quality, ghost-free 

signals. 

So, if you've been hit by customers 
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HEADENDS OF THE FUTURE 

be occurring. The number of conven- neighborhood." tion of traditional headends into super 
tional headends had often been quoted Furthermore, points out Scott Bach- headends in some areas will spawn an 
to be about 9,000; but according to a man, CableLabs' vice president of oper- increased number of conventional head-
1992 NCTA report, the number of head- ations technologies projects, a corn- ends in other areas, one might think 
ends had grown to 11,340 by the time pletely different evolution is taking place equipment manufacturers might view 
the report was published, for very small, widely dispersed rural 

headends, which cannot justify the costs 
the future as a period of diminishing 
sales. Just the opposite is true, how-

A splintering effect of fiber optics, or even microwave tech- ever. Furthermore, according to Fel-
nology. lows, the super headend will require an 

Paradoxically, the consolidation of "One member came to us explaining increased level of quality, plus redun-
larger headends also means the spawn- that he covered about half a dozen states dancy backup equipment and new mon-
ing of smaller ones. David Fellows, senior with about 10,000 subscribers on about itoring devices which will automatically 
vice president of engineering and tech- 450 headends—the average one serv- signal anything that's gone wrong. 
nology at Continental Cablevision (but ing only 200 to 300 people," says Bach- Economics is also a motivating factor 
who was interviewed for this story in man. "He's so small and dispersed that encouraging MSOs to embrace the new 
his former capacity as president of trans- he can't add channels or use intercon- technology. But this, in turn, raises the 
mission systems at Scientific-Atlanta), 
offers the analogy of Eastern Europe. 

"At the same time you're seeing East- 
ern Europe consolidating with and try- 

nect technology." 
The solution here, Bachman suggests, 

is using digitally compressed audio and 
video services from satellites which pass 

question as to just how culturally corn-
patible competitors might be in inter-
connecting with each other. Historically, 
headends have been separated by fran-

ing to become one with Western Eu- through an inexpensive transcoder into chises that have not necessarily been 
rope, you're also seeing a splintering subscribers' homes, which will be formed to provide optimum efficiency 
effect, as in Czechoslovakia and Yu- equipped with digital decompression within any particular geographic area. 
goslavia. The same thing is happening boxes. Thus, small headends will stay in Paff says: "Operators will start out 
with headends. While you're seeing 
more people aggregating and consoli- 
dating headends for the purposes of ad 

place and, in fact, increase in number in 
remote areas to provide local services, 
Meanwhile, the subscribers will be out- 

interconnecting their own headends, 
and then they will see how wider rela-
tionships will work. There may be some 

insertion and monitoring and main- fitted with digital decompression boxes problems, but it's now 10 years after 
taming the larger headends, you're also and have access to a greater range of the franchise wars have ended. So the 
seeing people targeting smaller and services. Under this scenario, the cost to competitive forces are not as great as 
smaller sections of a franchise, such as the operator is minimized, they were then, and there has been a 
Joe's Bar and Grill advertising in Joe's In view of the fact that the consolida- successful number of clusterings." 
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ONE SMALL STEP! 
THAT'S ALL IT TAKES TO ENTER TIIE FUTURE.. 

AND THE FUTURE IS MINEX • 
A revolution in outdoor line extenders and indoor 
MDU amplifiers, theMINEX presents a major 
advancement in the reduction of 

SIZE, POWER CONSUMPTION, and COST. 

This breakthrough in amplifier design delivers 
performance that equals or exceeds that of 
conventional full-sized products. MINEX 
amplifiers are available in a wide range of 
Push-Pull and Power Doubled models to 
862MHz. 

MINEX..another 

Flexible, Adaptable, Reliable, 
and Affordable solution from.. 
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4560 Fieldgate Drive 
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• Total line of audio and video distribution 
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• Automatic changeover switcher, automatic 
tone switching systems, pay-per-view 
playback systems, tape compiling systems, 
satellite/microwave delivered interconnect 
systems...and much more! 

Now we have DIGITAL insertion and 
playback systems. 
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select the right system that best suits your 
needs. 

Television Automation Equipment Catalog that 
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Cooperation has already been going 
on for a number of years in the form of 
ad interconnects, the structure of which 
allows a national advertiser to negotiate 
with one party for an entire geographi-
cal area, instead of dealing with sev-
eral different operators within that lo-
cale. Consolidation should enhance this 
process, for there's economic motiva-
tion for increased cooperation. 
As Bachman points out: "National 

spot TV advertising is a $9 billion a 
year business, but of that cable gets 

only $150 million to $170 million. Since 
cable has 25 percent of the viewers, our 
share should be between $3 billion and 
$4 billion. The new technology should 
make the situation more cost effective 
for ad interconnect agencies." 

Better quality 

Michael Smith, director of engineer-
ing in Adelphia Cable Communications' 
Virginia region, says that operational ef-
ficiency is the primary driving force for 

When you issue a PO, 
What you want is OP. 

For 45 years, Moore Diversified Products has 
had the people, engineering capability, 
manufacturing flexibility and innovative 
spirit to design solutions and products that 
give *optimum performance. From MDU 
Security Enclosures to Fiber Optic Distribution 
Systems, Moore's products are no secret to our 
satisfied customers. If our performance and 
products are a secret to you - now is the time to 
discover Moore. You'll be pleasantly surprised. 

We're ready to perform for you. 

Moore Diversified Products, Inc. • Lexington, KY 
(606) 299-6288 • fax (606) 299-6653 • (800) 769-1441   MOORE 

Visit us at booth # 335-337 - SCTE Expo '93 

new technology, and that is bringing in its 
wake not only economic benefits but also 
improved picture quality and services. 

Paff explains that as modules evolve 
that can remotely monitor and control 
remote units, specifications have to im-
prove over what had been acceptable 
for headends designed in the mid 1970s. 
This means pictures will be cleaner and 
better, with reduced distortions—and 
bandwidth will increase, too. 
The greater bandwidth will signifi-

cantly increase the number of enter-
tainment offerings. The super headends 
will provide an increased capacity to 
store those offerings. But, even here, 
this will not necessarily mean a dimu-
nition of conventional headends. As ex-
plains Dukes, "As demands increase, 
you may find some migration into con-
ventional headends. For example, you 
may have 40 to 200 movies stored at the 
regional hub in such a fashion that you 
can play one every 15 minutes. But as 
demand increases and traffic conges-
tion builds, it may warrant the migra-
tion of the top 10 movies to the conven-
tional headends." 
Dukes adds that "as time goes on, 

you will have both the analog and digi-
tal components distributed over sepa-
rate fiber facilities in the same sheath 
with some kind of combining facilities in 
the hub through which the programs 
will be transmitted to the homes." 
New services will multiply. For in-

stance, Paff says that near video-on-de-
mand, a derivative of compression tech-
nology that allows a person at home to 
access a number of movies transmitted 
in windows of 1 to 10 minutes in length, 
during which time the viewer deter-
mines what he wants to watch, should 
be available in 1994. 
Some time after that should come 

video-on-demand, a more complicated 
technology through which a customer 
can select from a wider range of offerings 
and instantly get what he wants. Also on 
the way are services such as telephony, 
alternative access and data communi-
cations, in which the cable plant is used 
to transmit non-entertainment infor-
mation. Multimedia, interactive shop-
ping and other programs are other pos-
sibilities on the horizon. 

So, while some see a future with fewer 
headends woven together by fiber, there 
will clearly be a need for local signal 
control, too. Until someone figures out 
how to miniaturize devices to where 
they could be mounted in a pedestal or 
hung on a strand, headends will con-
tinue to exist—all the while becoming 
more complex. CEO 
Mr. Major is a freelance writer living 

in Port Townsend, Wash. 
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Drake has been recognized as a world 
leader in communications equipment for fifty 
years. And our reputation has been built upon 
a commitment to manufacturing durable and 
reliable products at competitive prices. 

This same commitment is evident in Drake 
commercial cable equipment. Drake 
manufactures a wide range of headend 
equipment including satellite receivers, 
modulators, and channel processors. Whether 
the application is in-house hotel satellite 
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systems or a major cable company operation, 
the same level of commitment to quality is built 
into Drake products — products that are 
competing, and winning, in a world market. 
Products that are made in America by 
an American company — 
Drake...a trusted world 
leader in communication 
equipment since 1943. 
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CABLE AND CONSUMER INTERFACE 

Options for friendly 
of cable servi 

delivery 
ces 

Theft, signal leakage and operational labor 

Can't tune 
separate 
channels 

Don't 
work 

Figure 1: The problems with 
business as usual 

Expensive e7 unreliable, insecure 
and ugly 

Convertor 

Picture-in-picture 

doesn't work 

Double 
program 
to record 

.r he Federal Communications Com-mission has issued a Notice of In-
quiry' to gather information on the 

available options for delivery of cable 
signals to customers in ways that do 
not mess up the features of TV sets and 
VCRs. This will be followed up by a No-
tice of Proposed Rulemaking that will re-
sult in mandatory rules for operators to 
follow. The final rules will be issued by 
April 1994. In other words, the Com-
mission will attempt to solve, by man-
date, the same sticky incompatibility 
problems that the industry has been 
trying to solve for more than 10 years! 
This article is presented as a tutorial 

for cable operators covering the rule-
makings in progress and the available 
technologies for solving the core issues. 
The views expressed are purely those of 
the author. 

The law 

The FCC didn't ask for this problem. 
It was mandated by the Cable Act of 
1992.2 That comprehensive piece of leg-
islation actually contains several pro-
visions that will effect this rulemaking. 
The key provision is as follows: 

"Within 1 year after the date of en-
actment of this section, the Commission, 
in consultation with representatives of 

By David J. Large, Director of 
Engineering, InterMedia Partners 

the cable industry and the consumer 
electronics industry, shall report to 
Congress on means of assuring compat-
ibility between televisions and video cas-
sette recorders and cable systems, con-
sistent with the need to prevent theft of 
cable service, so that cable subscribers 
will be able to enjoy the full benefit of 
both the programming available on ca-
ble systems and the functions available 
on their televisions and video cassette 
recorders. Within 180 days after the date 
of submission of the report required by 
this subsection, the Commission shall is-
sue such regulations as are necessary 
to assure such compatibility." 
So that there is no doubt of what is in-

tended, the law goes on to list common 
complaints of cable subscribers: 
• The inability to watch one channel 

while simultaneously recording another. 
• The inability to perform a timed 

recording of programs on different chan-
nels. 
• The inability to use "advanced tele-

vision picture generation and display 
features" (read that picture-in-picture, 
or PIP) of television sets. 
To its credit, Congress gave the Com-

mission some critical latitude in dealing 
with the issue. In particular: 
"The regulations prescribed by the 

Commission under this section shall in-
clude such regulations as are necessary. 
. . to specify the technical requirements 
with which a television receiver or video 

cassette recorder must comply in order to 
be sold as "cable compatible" or "cable 
ready". . . ." 
Thus, the FCC is allowed to consider 

solutions that might involve some mod-
ification to the characteristics of con-
sumer equipment that is specifically 
designed (by the nature of its tuning 
range) to be connected to cable systems. 
At the very least, the Commission can 
deal with the existing problems (such as 
direct pickup of strong off-air channels, 
signal handling ability and excessive 
VCR signal loss) that plague operators 
and their customers today. Equally im-
portant, it can consider solutions such as 
mandatory implementation of the 
ANSI/EIA Decoder Interface Connec-
tor, which has been slow to develop be-
cause of the lack of voluntary compli-
ance. 
The Commission's task is made more 

complicated by a number of other pro-
visions in the new law which directly af-
fect the interface problem:3 
"Basic tier" service. The law es-

tablishes a basic tier of service which in-
cludes all broadcast stations4 plus PEG 
channels. Except where effective com-
petition exists, this service will be rate-
regulated, primarily by local authori-
ties.' 
Channel position requirements. 

Assuming for the moment that the 
must-carry provisions withstand legal 
challenge, each local station demanding 
carriage will be able to choose a channel 
position from among: 
• Its over-air channel number, 
• Its position on the system on July 

19, 1985, or 
• Its position on the system on Jan-

uary 1, 1992.6 
Thus, unless the station agrees on a 

position that best works for the cable op-
erator, the basic tier service may in-
clude several non-contiguous channels 
in the spectrum. Delivering this level of 
service while protecting other tiers of 
programming presents a further tech-
nical challenge, particularly in light of 
the consumer-friendliness provisions 
and the need to hold down the cost of the 
service. The situation is complicated 
even more by the potential need to con-
tinually modify the channel lineup of the 
basic tier as stations exercise their right 
(every three years) to choose between 
must-carry status and retransmission 

62 Communications Engineering and Design April 1993 



A oiwh AWalj  I irom 

M inh On Caale 

VIEWER GUIDES 

Schedule 
Pay-Per-View 
Favorite Channels 
Sports 
Movies 
Family 
Nature/Adventure 

Ch 8:00 
17 Looney Green 
NICK Tunes , Acres 
18 
BRAV 
19 
SHO 
20 
HBO 

Experience Preferred 
...But Not Essential 
4- Annie 

Hall  
Hunt for Red 
October -3. 

FEATURES 

TIMER 
PC 
FC 
SETUP 

Press --> 
to view 
favorite 
channel list 

Zenith's on-screen system "e:atewav" let's 
you customize screens to fit-your i;eeds 
today and in the future. 

See us at the 
Cable-Tec Expo '93, Booth # 662 

The age of interactive electronic program guides 

is here, and Zenith's new HT2000 converter 

with advanced on-screen information system is 
ready. All it takes is one touch of the "Guide" 
key on the remote control, and subscribers can 
access programming like never before. Find out 

what's on when. Sod programming by favorite 

themes. Get extended information. Program 
the timer. Order pay-per-view. It's all there and 
easy to use. Of course, we also have menus 

for imilletin boards, messaging, 
convener features and a place 

to add information services 

CH 15 
DIS 

8 07PM 

Underwater Adventure when you're ready. So, call 

today and see how the 

HT2000 will put your subscribers in touch 

with cable. 708-391-7702. 

„elm cable 
products 

Solutions In Addressability 

© 1992 Zenith Electronics Corporation Circle Reader Service No. 27 



CABLE AND CONSUMER INTERFACE 

Tuner/ 
decoder 1 

Ch 3 

consent. 
Anti-buy-through requirements. 

As a further protection for subscribers to 
the basic tier service, operators are for-
bidden from requiring subscription to 
any higher tier of service as a pre-con-
dition to buying a premium channel or 
pay-per-view event.7 Thus, the operator 
is faced with the technical problem of se-
lectively opening up access to premium 
and PPV channels without also giving 
away other tiered channels. 
The option of scrambling everything 

except for the basic tier flies in the face 
of the consumer-friendly delivery of ca-
ble services. Under the law's provisions, 
the FCC is allowed to limit cable oper-
ators' use of scrambling if there are 
other methods available to control pro-

gram access which 
are both technically 
and economically 
feasible. 
Future exten-

sions to HDTV. 
The Commission is 
specifically directed 
to modify the must-
carry rules as re-
quired to assure that 
cable operators 
carry local advanced 

television (HDTV) broadcast stations.8 
Thus, proposed solutions should take 
into account this pending development. 
Should the FCC allow local broad-

casters to transmit multi-program dig-
itally compressed signals (as some 
broadcasters have suggested), the sta-
tions would probably also argue that 
this provision should also apply to those 
signals. 

Other requirements 

Aside from the Cable Act of 1992, op-
erators need solutions that will meet 
their business and competitive require-
ments in the long run. Not only must 
they accommodate today's need to sat-
isfy customer's expectations, but they 

must capitalize on the advantages of 
cable television's delivery system as 
compared with MMDS, DBS and po-
tential telephone company systems. 
They must be compatible with HDTV, 
extended bandwidth delivery, and the 
delivery of digitally compressed signals 
and must work in a market that may be 
dominated by per-event or per-channel 
marketing. 
Exploiting cable's advantages. 

Were it not for the need to selectively 
control program access, cable would 
have an inherent advantage over such 
systems as DBS in being able to deliver 
all of its programming simultaneously, 
while the DBS receiver can only receive 
a single channel at a time. Thus, second 
sets and VCRs will require a second re-
ceiver or a more expensive dual receiver 
of some sort. Solutions which allow ca-
ble to exploit this difference while se-
lectively controlling program access 
need to be carefully considered. 
Extending to digitally com-

pressed channels. It now appears ca-
ble operators will be delivering digitally 
compressed channels by late 1993 or 
early 1994. As the industry moves ag-
gressively to capture some of the rev-
enue stream that now goes to the video 
cassette rental business, it may well 
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find that the virtual channel capacity af-
forded by this technology is the most 
cost-effective approach. 

Significantly, none of the existing 
methods of controlling program access is 
capable of controlling individual digi-
tally compressed services. In order to re-
alize the benefits of this new technology, 
operators will need to supplement or 
replace existing control technology. In 
order to minimize the cost, it may be 
most practical to move all per-channel 
and per-event services to this new tech-
nology. 
Extending to HDTV. Aside from the 

Congressionally-mandated future car-
riage of broadcast HDTV stations, it 
can be expected that cable program-
ming services will simulcast, then mi-
grate to, this new format. In fact, those 
programmers whose services are pri-
marily based on film product can be ex-
pected to lead, not follow, the broad-
casters in this change. The reason is 
simply that it will be less expensive to 
deliver film product (which is already 
HDTV quality and format) via an HDTV 
transmitter, than it is to convert all of 
the studio, production and post produc-
tion equipment in a station, and to build 
an entirely new transmitter and an-
tenna system. 
As with digital compression, existing 

scrambling systems were designed 
specifically to control NTSC analog sig-
nals and will need to be supplemented 
or replaced to control HDTV signals. 
Extended bandwidth. Cable sys-

tems are now being built with 750 MHz 
to 1000 MHz operational bandwidth. 
This is beyond the tuning capability of 
existing convertors and consumer equip-
ment. Solutions are necessary to deal 
with the expected uses of this expanded 
channel space. 

How did we get here? 

While many would argue that the Ca-
ble Act of 1992 is not as well written as 
it could have been, there is no arguing 
with the frustrations that led to the 
consumer interface provisions. In the 
early days of cable, operators protected 
services with traps, both positive and 
negative. Traps are very consumer-
friendly, in that they deliver all sub-
scribed services in parallel and avoid 
the problems of convertors. For many 
operators, especially smaller operators, 
they are still the method of choice. 
On the other hand, the security (es-

pecially with positive traps) is very lim-
ited and the effect on picture quality is 
noticeable. They also require a lot of la-
bor every time service levels are changed 
and, for that reason, almost totally pre-

dude PPV sales. Fi-
nally, because of the 
lack of total RF 
shielding in many 
television sets, con-
vertors are some-
times required any-
way, just to 
overcome direct 
pickup problems. 
Most cable opera-

tors in larger systems have selected the 
addressable convertor as the only option 
that provides adequate security against 
premium service theft while allowing 
simple upgrades and downgrades for 
customers and sales of PPV events. 

In addressable systems, the cable con-
vertor is typically installed ahead of the 
VCR and television. In that position, it 
delivers only a single channel to TV and 
VCR, thereby causing all of the ills listed 
above. 
Moving the convertor to a position 

between the VCR and TV allows inde-
pendent tuning, but denies the VCR ac-
cess to the premium services and com-
plicates the playback process. 
The cable industry has long been 

aware of the awkward problems cre-
ated by convertors. In 1986, the Con-
sumer Interconnect Subcommittee of 
the NCTA Engineering Committee is-
sued a report that detailed all of the 
existing and some proposed solutions 
to these problems.9 Few of these solu-
tions were implemented because all 
solved some part of the problem at the 
expense of added complexity of equip-
ment and none offered a complete solu-
tion. 

In the same period, the Electronic In-
dustries Association (EIA) and NCTA 
formed the Joint Engineering Commit-
tee (JEC) to deal with all of the interface 
issues. The group worked in three spe-
cific areas related to consumer inter-
face issues: 
• A uniform channelization stan-

dard: IS-6. To eliminate confusion 
among several numbering schemes, this 
standard spelled out a unique relation-
ship between channel number and fre-
quency. This standard was adopted and 
is in effect, though efforts are under-
way to update it to accommodate chan-
nels above 99. 
• A post-tuner port in consumer 

equipment for descrambler attach-
ment: ANSI/EIA 563. Because most of 
the interface problems arose from plac-
ing the convertor's tuner ahead of that 
in TVs and VCRs, adding a port to con-
sumer equipment after the tuner would 
allow a lower-cost "black-box" descram-
bler to be placed on the back of the set. 
While the standard was adopted, it 

Input 
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has not been widely implemented be-
cause of a "chicken-and-egg" problem 
that requires a significant concentra-
tion of both consumer equipment and 
convertors that conform to the standard 
to make it useful. This option will be dis-
cussed in detail. Meanwhile, the stan-
dard itself is under discussion to see 
what modifications will be necessary to 
accommodate digital transmission. 
• A definition of the desirable 

characteristics of reception equip-
ment to be connected to cable: IS-23. 
The third effort was to acquaint each in-
dustry's engineers with the technical 
requirements and limitations of the 
other. The resultant document, "CATV 
RF Interface Specification for Televi-
sion Receiving Devices," contains infor-
mation on delivered signal levels and 
their variation, tuning range, shielding 
required, local oscillator leakage and 
other parameters needed to assure a 
trouble-free connection to a cable sys-
tem. This document is under active ne-
gotiation (and has been since before 
1985) and, when finished, will contain 
much of a functional definition of a "ca-
ble-ready" device. 
The problem with many of these ear-

lier efforts, of course, is that they pre-
date Picture-in-Picture (PIP), HDTV, 
digital compression, interdiction, broad-
band descrambling and other techno-
logical problems and proposed solutions. 

Output 

The available solutions 

There are many technical approaches 
to the simultaneous problems presented 
by the Cable Act of 1992, the needs of 
the EIA and NCTA member companies, 
and the extensions required to accom-
modate new technologies. Each will be 
examined for its ability to meet all these 
needs. The available solutions for the in-
dustry fall into three general groups: 
• Modifications to current set-top 

technology. These solutions represent 
various incremental improvements on 
current set-top descramblers to over-
come some of the problems. 
• Broadband solutions installed 

external to, or at the point of entry 
of, the residence. All of these solu-
tions have as their goal the delivery of 
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Outdoor 

Eagle's new outdoor addressable Trap system is 
availab e, now! After conducting our own intensive 
lab and' field tests for over eighteen months, we dis-
covered this system offers so many benefits to cable 
systems and cable subscribers that the only way you 
can possibly appreciate them is to allow you to field 
test one in your own system. 

That's why we've decided to make this offer. For a 
limited trial period, We will install an Eagle Outdoor 
Addressable Trap Test System in your cablesystem at 
no cost or obligation to you! 

If you currently use a trap system or you're looking 
to replace your converter/descramblers don't miss 
this oppertunity to try the most "user friendly" address-
able system ever developed for the cable industry! 

A "short list" of Outdoor Addressable Trap System 
features includes: 
• 4 or 8 tiers of negative, positive or multichannel 
addressable filters; 256 combinations selectable 
• Consumer friendly with VCRs, cable ready TVs and 
remote controlled TVs 
• Controls signal celivery to multiple TVs from one 

trap switch 
• Allows you to use your present negative or 

positive -raps 
• All service disconnect capability; over 80dB 

isolation 

ifes! ste 

replacing my existing converter/descramb 
I El yrça would like to take advan 

••'*•°' • your FREE OFFER. Please contact 
I me to schedule o FREE trial installation of 

Eagle's Outdoor Addressable Trop system.* 

'currently using tra 
' erl 

Mail This Cdtpon 
or CALL TOLL FREE 

800-448-7474-roday! 
tr4 leaw, 

eUrtiís avail° e 
limited and trial pen _ 
discretion of Eagle Comtronics, 

• No need to enter home for audits 
• IBM PC or compatible computer contro 
• Compatible with billing systems 
• Optional Impulse Pay per View unit allows 

subscriber to order premium programming without 
calling cable system 
• Auto-dialer transmits customer usage back to 
system using store and forward techniques 
• Pre-authorize customers for limited amounts of 
pre-paid programming 
• Parental control of premium channels or all service 

CONITRONICS INC. 

Clay, NY 1304t 
(315) 622-3402_ 

In Éonado. Deskin 
• Toronto • VallE 

al n 0E1 o3 2p ..e1 5E_ 21 ei t 

• NI-or-Way 
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CABLE AND CONSUMER INTERFACE 

most or all programming simultane-
ously in descrambled form, so that no 
convertor is required on the TV set. 
• Solutions based on the De-

scrambler Interface Connector. 
These solutions assume that such a con-
nector becomes a mandated feature on 
cable-ready receivers, thus overcoming 
the start-up problems that have plagued 
this approach in the past. 

Set-top solutions 

Set-top solutions involve modifica-
tions of the technology currently used in 
tuner-descramblers. All have the ad-
vantage that advanced features such 
as smart on-screen program guides, sub-
ject search menus and recording assis-
tance can be accommodated. They also 
have the advantage that all can be pro-
vided on a compatible and incremental 
basis to all types of existing scrambling 
systems. 

Existing set-top options have gotten a 
bit of a bad rap. Of the three consumer 
electronics compatibility problems men-
tioned in the Cable Act, the second is 
solved by all brands of set-tops cur-
rently available (using built-in timer 
options, in conjunction with VCR 
timers). Switchers are available to allow 
simultaneous access to any non-scram-
bled channel and any selected scrambled 
channel. Use of two descramblers will 
grant simultaneous access to two scram-
bled channels and, in many cases, will 
allow even PIP displays to work. While 
some of these solutions are not as con-
venient as one might like, they do pro-
vide the functionality described in the 
Act. 

Unfortunately, any system based on 
current scrambling technology will re-
quire replacement or augmentation to 
control of HDTV and/or digitally com-
pressed programming. Also, no conver-
tor-based system offers effective con-
trol over access to the lowest level of 
service, so that manual connection and 
disconnection of drops will still be re-
quired. 

In general, it has been assumed for 
this analysis that the requirement to 
offer a basic tier service which contains 
non-contiguous channels will require 
the scrambling of all tier channels. 
While this places additional challenges 
on offering service in a consumer-
friendly way, it also offers an additional 
level of security because a person who 
steals basic service will not have access 
to any optional programming. 
Some of the more interesting pro-

posed or available modifications to stan-
dard descramblers are as follows: 
Dual descramblers (see Figure 2). 

Input 

Figure 4: Convertor with bypass filter 

Clear reception, program variety 
and reliable service are what 
your customers demand. It's 
what Microwave Filter Co. can 

help you deliver with its 
complete lines of interference, 

elimination and signal 
processing filters. The following 
are just some areas where we 

can help: 

HEADEND FILTERS 
Sharp Notch Filters for 

reinsertion without loss to 
adjacent channels. 

Bandpass Filters with varying 
selectivity for all VHF/UHF 

channels. 

TVRO 
Terrestrial Interference Filters. 

SUBSCRIBER TRAPS 
Negative, Positive and Tiering' 

100% product inspection. 
Next day delivery. 

CUSTOM FILTERS 
Built and delivered fast f 
one application or larg 
program requirements. , 

Output 

wiell,4 \‘.'111:iqW 

el •11 101111, um, 

See us at the 
Cable-Tec Expo, 

Booth # 712 

MICROWAVE FILTER COMPANY 

6743 K1NNE STREET 

EAST SYRACUSE, NY 13057 

800.448.1666 / 315.437.3953 

FAX 315.463.1467 

Circle Reader Service No. 30 
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Normal addressable convertor-descram-
blers could be modified to include two 
tuners and decoders, with outputs on 
different channels combined on single 
output cable. A slightly modified remote 
control could control both tuners' input 
channel selection. Because a common 
case, addressable data receiver and 
power supply would be used, the cost 
should be somewhat less than two inde- 
pendent units. 
The advantage that this device offers 

is simultaneous access to two channels, 
rather than a single channel. The two 
channels can be any combination of ba- 
sic, tier or premium services. 

Addressable 

Interdiction unit premium services 

Permanent 

Everything 
works as 

7 7  advertised 

..:,......... e ....... 

control of both basic and 

attachment 
No box 

Ø 

The limitations are that it doesn't get 
rid of the redundant remote control, or 
restore the tuning capabilities of the 
TV or VCR. Also, it doesn't permit access 
to more than two channels. Figure 5: Interdiction's advantages 
Bypass switches (see Figure 3). .. 

One currently available, low-cost, op- provisions of the Cable Act, then only the tuner/descrambler whose output is on a 
tion from several manufacturers is a basic tier channels will be available in fixed channel. The other leg passes 
switch that completely bypasses the box the bypass position. Also, it means that through a band-stop filter which re-
when it is turned off. That permits all the customer must use the convertor's moves all signals from the convertor 
non-scrambled signals to be delivered si- remote when tuning scrambled chan- output channel, but passes the rest of 
multaneously to VCR and TV, but not at nels and the TV or VCR remote when the the spectrum. The two legs are corn-
the same time as any scrambled signal. convertor is off, adding to confusion. bined into a single output which in- , 
Unfortunately, if cable operators 

choose to scramble tier signals because 
Bypass filters (see Figure 4). A ba- 

sic bypass convertor splits the input 
dudes nearly all the input channels, 
plus the convertor-selected channel, , 

of the anti-buy-through and must-carry signal. One leg feeds a conventional which may be any channel, whether ' 

Over né Million Subscribers Connected. 

ttipernent lectroline Equipment Inc. . 
c, Canada I-11Z_2W4 Telephone: (514) 374-6335 Fax: (514) 374-9370 

ép — : -800-461-3344— France: (Agent) 67.92.08.92. • — 
-Soe us at the Cable-Tec Expo -Booth it 943-945:11,;,.i -;•-,ivic- No 68 111.1111111"%:. 

-------.. — — 

68 Communications Engineering and Design April 1993 



As you integrate fiber optics into your cable TV system, 
use the cable that will deliver the exacting performance 
specifications and reliability you require —Siecor fiber 
optic cable. No one surpasses our reputation for quality 
reliability or service. And no one offers a more rugged, 
craft-friendly design than our multiple loose tube cable. 

The fiber protection and separation provided by 
our unique dual layer buffer tubes makes Siecor's mul-
tiple loose tube cable ideally suited for fiber to the 
feeder applications. And, our cable is always made with 
Coming's consistently proven, high-quality fiber Avail-
able in a variety of sheath and core designs, it's ideal 
for aerial, duct and underground applications. And of 
course it meets or exceeds all EIA, REA and Bellcore 

standards and is compatible with electronics com-
ponents from virtually any supplier. 

We're proud of our leading position in the fiber 
optics industry and we're committed to meeting your 
highest expectations. You can count on us to be here 
with the service and products you need including hard-
ware, splice equipment, test equipment, training, con-
sultation and splicing. 

Fact is, no one gets higher marks for coming 
through when you need help. So go with the cable 
and the company that won't let you down. Call us 
at 800 SIECOR 4 Ext. 5998. Or write Siecor 
Corporation, 489 Siecor Park, 
Hickory NC 28603-0489_ SIECOR 

Circle Reacer Service No. 32 
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scrambled or not. This product is cur- types: negative and positive. Negative serted in a drop adds to the total loss: 
rently available from one convertor man- traps work by notching out the visual greatest in adjacent channels, but also 
ufacturer and is a moderate-cost option. carrier of the signal to be denied, while across the entire spectrum. The degree 

If operators need to scramble tier positive traps work by notching out an of this effect increases as the protected 
channels, customers will be limited to interfering carrier intentionally inserted channel increases in frequency so that 
simultaneous access to the basic tier at the headend. traps are typically not usable at the 
channels plus any one other selected The advantages of the trapped solu- higher cable channels.n 
channel. tion are that it meets all the consumer • Lack of transactional capability. 
Basic bypass convertor with interface tests in the Cable Act for all Because traps are manually inserted 

trapped basic tier service. If, as some levels of service (including additional and removed, it is impractical to offer 
expect, the percentage of subscribers outlets) and has the lowest initial capi- transactional services such as PPV on a 
who take only basic tier service is low, 
then it might be practical to block access 

tal cost of any option. 
Against its advantages must be con- 

regular basis. 
• Picture quality. Conventional posi-

to tiered services in such homes using sidered a host of problems with the trap five traps, in the process of removing the 
traps, (despite their being possibly on solution: interfering scrambling carrier, also re-
non-adjacent channels). If that were • Poor solution for tier protection. move a portion of the picture informa-
done, then the tiered services would not Controlling access to tiered services sep- tion, resulting in pictures which are no-
have to be scrambled and the basic by- arately from the basic tier is very diffi- ticeably "soft" compared with 
pass convertor solution would allow si- cult with non-contiguous channels using non-scrambled signals. As with negative 
multaneous access to all non-scrambled traps because of the number and awk- traps, this effect increases with fre-
services plus the selected scrambled ward configuration required. quency, limiting the channels over 
service. With future upgrades to con- • Security. While a properly installed which the technology is useful. The 
vertors, the scrambled service could be and functioning negative trap offers a newer technology shaped bandpass 
HDTV or a digitally compressed ser- reasonable degree of security, traps that traps suffer less from this problem. 
vice, as well as an NTSC channel, drift or are tampered with fail to block 

their designed channels without offering 
• Lack of adaptability to new tech-

nologies. Traps are not expected to have 
Broadband solutions physical evidence of malfunction. Posi- the ability to control digital transmis-

tive traps are worse: the basic scram- sions used for both HDTV and digitally 
Traps. These are the original signal bling is easily defeated and stolen traps compressed signals. 

control technology and are still in can be installed inside the house where Interdiction (see Figure 5). Inter-
widespread use, particularly in rural they are difficult to audit. diction works by selectively interfering 
and smaller systems. There are two • Loss of signal strength. Each trap in- with non-subscribed services in each 
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1 GHz 

Passives You Won't 
Want To Pass Up! 

Jerry Conn Associates and Lindsay 
Specialty Products 

have teamed up to bring you 
550 MHz and 1 GHz passives 

that will not be surpassed. 

For courteous service and reliability, call: 

800-233-7600 

jc 
1 GHz  

RiserBond TDRs 
are the best way to save you 

TIME and MONEY when locating 
faults or measuring cable. 

It's that simple. 
• Rugged, Compact 

and Lightweight 

al Automatic Distance 
and Return Loss 
Readings 

• High Precision 
Accuracy (+1,01%) 

• Built-in Printer and 
Rechargeable NiCad 
Batteries Standard  

• Waveform Storage 
and Comparison 
Standard 

Model 1220 
$5195.00 

MTDR-Cable Fault Locator 

TOLL FREE ASSISTANCE 

1-800-688-8377 fiv 
Represented In Canada by 

DGH Communication Systems LTD. 
Scarborough. Ontario 800-267-4746 
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With our new enhancements to the M90 Fusion Splicer, you 
can clean, align, splice optical fibers and calculate splice loss in 
just 10 seconds. That's up to six times faster than other Profile 
Alignment Systems. And for the most critical splices, our 
exclusive LID-SYSTEM® unit projects light through the fiber 
to aid in alignment, even while the electrodes are arcing. It's 
the most accurate method of alignment by far, meeting all 
Bellcore and TIA splice loss and verification standards 100% 
of the time. 

Whether you use our LID-SYSTEM unit or our PAS, 
you'll appreciate the craft-friendliness of the M90. An all-
inclusive workstation, it includes everything a technician 
needs. Plus, accessories such as our new smaller Heat-Shrink 

Oven or our Crimp & Gómount right on the machine. The 
M90 also offers many other advantages such as automatically 
evaluating cleaved fiber ends and simultaneously providing 
two different views of the fiber on our new high-contrast 
color display screen. 

With its tremendous speed and excellent accuracy you 
can be confident the M90 will save you measurable time, 
splice after splice. So find out more about the M90 and our 
full line of fusion splicers. Contact Siecor Corporation, PO. 
Box 489, Hickory NC 28603-0489, or call 800 SIECOR 4. 
Outside North America, contact 
RXS Schrumpftechnik-Garnituren SiEcoR 
GmbH, Hagen, Germany 

LID SYSTEM Is a nntard trademark ane Cnmp et Co is a uademark of Stecor Corporauon Circle Reader Service No. 37 
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drop line. Physically, units can be used 
to replace conventional taps. Existing 
units can control the connect/discon-
nect function as well as individual chan-
nels and operate under full addressable 
control. Because the scrambling takes 
place in the drop, signals in the trunk 
and feeder system are all transported in 
the clear. 
This is a developed technology with 

several medium-sized installations un-
der way or complete, two active ven-
dors, and two others who have demon-
strated prototypes. The inherent 
advantages of this technology are many: 
• Fully compliant with Cable Act re-

quirements for NTSC and HDTV. The 
use of interdiction fully satisfies the 
specific consumer issues raised by the 
Cable Act for both NTSC and HDTV 
signals as all subscribed services are 
delivered simultaneously and in the 
clear to all outlets. 
• Full addressable control. Basic ca-

ble service, tiered channels, premium 
services and transactional services are 
all addressable. Thus, offering non-con-
tiguous tiers is not a problem. Con-
nect,/disconnect control provides major 
savings in installation labor. 
• High signal quality. Because the 

interdiction system operates by inter-

Manual control of basic access 
Standard tap 

Everything 

advertised 
works as 

Small 
low-cost 
boxes 
behind 
TV and 
VCR 

Figure 6: MultiPort decoders 
on both TV and VCR 

fering with non-subscribed services, all 
subscribed services are delivered in clear 
format from the headend to the sub-
scriber. 
• Better cable plant integrity. When 

basic service is controlled by physically 
connecting and disconnecting the drop 
cable at the tap, that connection must be 
made so as to be easily changed. The ef-
fect has been that a disproportionate 
number of system problems and signal 
leakage defects occur at the tap/drop 

WANT TO GET ON TOP OF YOUR 
CABLE INSTALLATION PROBLEMS? 

Start with an ArmLift, van or 
truck mounted, aerial lift. You get 
fast, two-speed boom operation 
and a choice of four power 
sources. All have controls at both 
base and bucket with a base 
emergency override. 

Steel or fiberglass bodies with 
ample storage for tools, reels, 
supplies, etc. Buckets are 3001b. 
capacity with a tool tray and 
hook-up for electric, hydraulic 
and/or air tools. Crawl-through or 
walk-through buckets with 
optional hard covers or splicing 
curtains and hydraulic or gravity 
bucket leveling. 
Counter balance valves on 

boom lift cylinders prevent creep 
and lock the cylinder in case of 
hydraulic failure. A bleed-down 

110reseej-F—I 

valve at tank and/or bucket allows 
operator to bring down the boom 
in the event of power failure. 
Hydraulic and electrical lines are 
enclosed inside the boom and a 
friction lock prevents tipping of 
gravity leveled buckets. 

TG INDUSTRIES 
Highway 15 South, Armstrong, IA 
(712) 864-3737 FAX (712) 864-3848 

interface. Use of interdiction allows that 
connection to be made permanently, 
and therefore of much higher quality. 
• Security. Unlike positive trap or 

set-top convertor scrambling schemes 
which are designed to be descrambled 
using low-cost hardware, interdicted 
signals are designed to be unrecover-
able. Thus, a higher degree of scram-
bling security is possible. 
Against these advantages must be 

considered some disadvantages: 
• Higher initial cost. Unlike address-

able set-top descramblers, which are 
normally installed only the homes of 
subscribers who take premium service 
levels, interdiction units (which cost 
about as much per port as set-top de-
scramblers) are generally installed at ev-
ery tap location where there are one or 
more active customers. Because they 
are not compatible with existing scram-
bling systems, incremental installation 
is awkward. 
• Reduced trunk /distribution secu-

rity. Against higher drop security must 
be balanced the risk of transporting pre-
mium channels in the clear in the trunk 
and distribution networks, particularly 
a problem in multiple-unit dwellings. 
• Power requirements. Unlike pas-

sive taps, the units must be powered, 
adding to operational costs. 
• Digital compression limitations. The 

broadband technology used in interdic-
tion has no way te control digitally com-
pressed signals, so future implementa-
tion of that technology will require 
independent control hardware. 

Note: a system equipped with inter-
diction could be extended to control dig-
itally compressed signals through means 
of a set-top digital decoder built into a 
convertor box with a basic bypass filter, 
as described above. This would allow 
the subscriber simultaneous access to 
one selected digital service, plus all 

:.‘ 
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Eiminate Hundreds Of Steps 
From Splice LossTeste 

Introducing the first on-site fiber optic splice loss 
tester—the Siecor Optirestn" local loss test set. 
With its simple operation you can immediately 
confirm the quality of a splice on the spot. As a 
result, you can eliminate returning to correct 
splices after you complete your end-to-end test-
ing. All of which means tremendous time and 
labor savings. 

The OptiTest set offers local attenuation mea-
surement using bend coupler technology And it 
does so with excellent reliability and accuracy to 
+/- 0.1dB. Since no one has more expertise in 
optical cable and testing equipment than Siecor, 

you can be sure this exciting new product offers 
exceptional performance. And you can always 
count on us for unsurpassed field support. For 
information about the 
OptiTest set, contact 
Siecor Corporation, 489 
Siecor Park, Hickory 
NC 28603-0489, or call 
800 SIECOR 4. Outside 
North America, contact 
RXS Schiumpftechnik-
Garnituren GmbH, 
Hagen, Germany. SIECOR 

Circle Reader Service No. 35 
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other basic, tier, premium and HDTV 
services subscribed. Thus, unlike set-top 
solutions to the short-term interface 
problems, the investment in broadband 
technology continues to provide full ben-
efits. 
Broadband descrambling. Broad-

band descrambling is a proposed system 
that utilizes digital signal processing 
technology to allow simultaneous de-
scrambling of conventionally sync-sup-
pressed scrambled TV signals that are 
authorized. Like interdiction, it could be 
installed anywhere along individual 
customer's drop cables. The technology 
has been prototyped and demonstrated, 
but it has not been developed as a prod-
uct. Because of this, the final cost and 
features are unknown. 
Unlike interdiction, it offers compat-

ibility with the most common scram-
bling technology. Thus, broadband de-
scrambling could be installed 
incrementally in a system already using 
descramblers and systems would realize 
the trunk line security resulting from 
headend scrambling of all optional ser-
vices. Also, it is theoretically possible to 
further scramble non-selected channels, 
thus increasing security. 
One limitation of the technique is 

that it is not compatible with all scram-
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bling schemes. Thus, should there be a 
major violation of scrambling security, 
operators would be limited in available 
countermeasures. 
Another limitation of broadband de-

scrambling is that it requires time syn-
chronization of all controlled channels at 
the headend. This must be done care-
fully so as not to increase overall system 
distortion. 

In summary, broadband descrambling 
is a promising technology, but needs 
further work before it can be included as 
a viable solution. 

Decoder Interface 

The Decoder Interface (see Figure 6), 
as currently defined," is a low-cost con-
nector that can be included on TVs and 
VCRs to provide a loop-through for the 
video and audio signals after tuning and 
detection. It was designed so that all 
sync suppression and baseband scram-
bling systems then known could be ac-
commodated in a tuner-less configuration 
behind the set. Currently, modifications 
are being considered to accommodate 
digital transmission so that it will also 
work with digital compression and 
HDTV. 
The Decoder Interface, or MultiPort, 

IS YOUR HEADEND 
PROTECTED? 

Ihill-
Emu Guarantees 
protection from lightning 
and utility power switching 
surges to your headend, 

IIdih-iiirnu 
g/ Fail Safe Protection 
I/ Warranty Assurance Program 
6/ State of the Art Technology 

Voltage Coittrot Jptini In 
Charlotte, NC 704-523-7270 
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solution offers many advantages: 
• Lower cost than set-top descram-

blers. By eliminating the redundant 
tuner, remote control, cabinet and dis-
play, it is expected that Decoder Inter-
face descramblers could be provided for 
less than one-half the cost of a conven-
tional set-top unit. 
• Incremental deployment. Because 

descramblers are compatible with ex-
isting security systems, they could be de-
ployed gradually as new consumer re-
ceivers become available with ports. 
• Compliant with Cable Act require-

ments. Descrambling takes place after 
the TV or VCR tuner, so nothing re-
stricts the tuning capability of either 
device (provision of multiple decoders for 
PIP TV sets needs to be worked out). 
Tier services could be scrambled to re-
strict access without inhibiting con-
sumer features, so the technology works 
well for separation of basic from tiered 
services. 
• Retains advanced program guide 

features, if properly configured. In order 
to use down-loaded program guide in-
formation, the drop cable would need to 
loop through the descrEunbler on its way 
to the TV antenna terminals. With that 
installation option, the device should 
be able to access most advanced guide 
features. 
Because both HDTV and digitally 

compressed NTSC channels are to be 
transmitted in standard 6-MHz chan-
nels, if the MultiPort definition is 
slightly modified to require passage of 
not only the detected signal, but the 
full-bandwidth pre-detection signal, 
then both new technologies can be ac-
commodated in a MultiPort-type device. 
In order to assure this future upgrade-
ability, however, the re-definition should 
take place before there is volume de-
ployment. 
Author's note: It has been suggested 

by some that, instead of providing an ex-
ternal jack for a descrambling adapter, 
the industry agree on a common scram-
bling method (as was done with Video-
Cipher in satellite feeds) so that re-
ceiver manufacturers could build the 
descarmbler in all new devices. In gen-
eral, the cable industry feels that the in-
centive for pirates to break any such 
system would be very great. Should it be 
defeated, it would be very difficult to 
upgrade or change a nationwide security 
system. For that reason, that solution is 
not considered here. 

Conclusions 

It can been seen from the chart that, 
except for existing single channel con-

Continued on page 83 
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PrCjd  et/ ervices  
A SPECIAL SUPPLEMENT OF CED MAGAZINE 

CED Product/Services Update offers the latest in 
equipment and services, many of which will be 
featured at the 1993 Cable-Tec Expo. 

A separate reader service card is included within this 
special advertising section. You can receive FREE 
information on items that interest you by simply filling 
out the enclosed card and mailing it promptly. 

It's Not Simply Video Anymore. 

Today, cable's transmission needs go beyond simply VSB/AM fiber transport. Building a CATV 
network involves integrating many telecommunications technologies. 

ALS is part of ADC Telecommunications, the eighth largest manufacturer of telcommunications 
equipment in the U.S. We are uniquely equipped to provide you with complete network solutions - 
from your master headend to your subscribers. Our solutions include: 

DV6000- 2.4 Gigabit video transport 
LiteAMp' VSB/AM/QAM transport 
Soneplee DS1-DS3, Sonet 003 transport 
Homewore Telephony over cable 
CityCell" PCN, microcell transport 
Crossbow' ATM transport 

Stop by Booth g 256 at the SCTE and discover the power of a single source for providing 
network solutions. 

-ALS-
AMERICAN LIGHTWAVE 

SYSTEMS, INC. Telecommunications 
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• True pocket size 
—only 4" long LEDgk 

• Now with LOUDER when sp 
is detec 

tone signal 

• New LED splitter 
indicator 

• Complete with small 
12 volt battery 

• Durable, metal construction 

• Every installer should have one 

de195. 00  

SFL  

"Mgrkereg 
Sheath Fault 

Locator 
(List Price $1590.) 

-Plus free Mixer-
Allows you to 

locate your cable and 
sheath fault simultaneously 

GET YOURS AT BOOTH #827 

METROTECH' 

(415) 940-4900 

CHAMPION pedestals, 
enclosures, housings and 
accessories finish FIRST 
in quality and price. 

Superior manufacturing, 
paint processes and 
customer service provide" 
The CHAMPION Edge." 

Put  

NaCom I 
on Your Fiber 
Construction 

Design/Drafting 

Pre-testing, End-to-End Testing 

Construction 

Route Engineering 

Splicing 

Activation 

Booth # 440 

Call  800/669-8765 for 

I NaCom I 
An Experienced, Dependable Contractor 
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MOW 

CORPORATION 
Installation services: 
full/modified turnkey 

residential and 
commercial installations, 

audits, rebuilds, 
converter changeouts 

and upgrades; 
MDU pre-and post-wiring, 

survey and design. 

See us at Booth # 331-333 

Introducing... 
Lode CADD 

Lode Data's integrated CA TV Design and Drafting 
software for AutoCAD release 11 and 12 

• No more red-and-greens 
• Shatter the 2 m.p.h. barrier 

• The standardization of AutoCAD 

• Free tech support 

• Free upgrades 

• Free 90 day evaluation package 

For a full demonstration, stop by 
booth 452 at the Cable-Tee Expo 

Lode Data Corporation 

7120 East Hampden Avenue 

Denver, CO 80224-3000 

Tel 303-759-0100 

Fax 303-757-5604 

LODE DATA 
CORPORATION 

mini= * 

••••• W".=" 

BM MI/ 
ma •"'• 

We May Introduce Product 
Well Ahead Of Its Time, 
But We Alway Stay In 
Touch With Your Needs! 

Beginning with 1GHz Aluminum Connectors 
along with the patented Universal Brass Con-
nectors, Positive and Negative Barrel Traps, 
Fiber Optic Connectors and the New Quik-

Lok-F Series Connectors, PPC has and will 
continue to Hone In On The Leading Edge Of 
Future Technology. 
PRODUCTION PRODUCTS COMPANY 
Manlius, NY / Colton, CA / Central England 

For more information call 1 800 800-6652 
See PPC at the Cable Tec Expo, Booth # 119 
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ULTRAsplice 
Mechanical Fiber Optic Splice 

Glass Capillary 

Collet 

Locking Nut 

Cleaved Fiber End 

• Lowest cost in the industry of $7.95 each 
• Accepts any combination of buffer sizes 

(250 to 900 micron) 
• Visible glass capillary (for inspection) 
• No fixtures or special tools required 
• 2.2 lb., fiber retention 
• Low loss 

AtlyANCED elSTOM et*LICATIONS 

INC. 
6-1 ILENE COURT • BELLE MEAD, NJ 08502 

908-281-0353 

60
1.

 
O
N
 o
ol
lu
oS
 J
oP

eo
Ll

 e
lo
in
 

Communications Engineering & Design April 1993 77 



H
E
A
D
E
N
D
 

Ci
rc
le
 R
e
a
d
e
r
 S
er
vi
ce
 N
o.

 1
1
0
 

H
E
A
D
E
N
D
 

Ci
rc

le
 R
e
a
d
e
r
 S
er
vi
ce
 N
o.
 1
1
2
 

Light up your fiber with the best 
broadcast quality video possible. 

Visit us at 
booth #556 

to see more of 
our receivers 

DX Communications Inc. • 10 Skyline Dr. 

Fawthorne. NY 10532 • (914) 347-4040 

DX 
ANTIEINIIA 

Your Headend Solution 
to Audio Variations 

AUDIO RIDER 2000 

diLkartili2 
Automated Cable Headend Solution 
To Minimize Audio Level Variations 

Between Channels 24 Hrs./Day 

Phone/Fax (619) 868-5628 
A Division of Research Applications, Inc. 

650 South 79th Street 
Chandler, AZ 85226 

Ed Harmon, 
Marketing Representative 

See us at Booth #811 

The PVC Model 6 is one of the family 
of controllers from TECH Electronic-,. 
The family can control one to sixteen 
VCR's over one to three channels with 

two auto defaults. Other features 
include printer port, RS232 

communications port, seven day 
programming with seconds accuracy. 

For information on Local Origination or 
Commercial Insertion please contact: 

EXCEPTIONAL SERVICE 
AND PRODUCTS FOR 
THE CABLE INDUSTRY 

Microwave 

• Transmitters 
• Receivers 

• AML Links 
• Custom Designs 

• Repair Services 

A MERICAN ML INC. (619) 274-2656 

See us at Booth # 834 FAX (619) 274-2033 
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UNI - MAX ZTT 
ZERO TRANSFER TIME 

See us at 
Cable -Tec Expo 

Booth 
520/522 

Lectro 
Lectro Products, Inc./420 Athena Drive 
Athens, Georgia 30601 USA 
Tel: (706) 543-1904/Fax: (706) 548-5493 

1-800-551-3790 

NEW STANDBY 
POWER SUPPLY 

RMS Electronics Inc. 

Call For A Brochure (800) 223-8312 
See RMS at Booth # 339 

RMS ELECIRONICS,INC. 

TOTAL PROTECTION PACKAGE 

CHEM—ROD 

SPLINE BALL 
TRIAD 

.• 

TVSS 

GROUND 
FIELD 

Lightning Eliminators & 
Consultants has introduced a low 
cost protection system for cable 
TV sites which meets all 
applicable standards. Price for 
the system is only $1895 and 
provides for: 
• Low DC resistance to earth 
ground 
• Low surge impedance to earth 
ground 

• Prevention of most lightning strikes, collection of all 
others 
• 120/240 volt transient voltage surge suppression (three 
year warranty) 

6687 Arapahoe Road, Boulder, CO 80303 

(303) 447-2828 • Fax (303) 447-8122 

Lightning 
Eliminators 
& Consultants, Inc. 
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(AZAR) Cable Billing Systems 

PC or NETWORK 
compatible! 

We Can Help with... 
CATvMaster   

Don't Panic! 

—1E03 
111111111111111111111111111111 

"The Complete Subscriber management System" 

- Automate your office with: 

• In-house Billing and Statement Printing 
• Addressability and PPV Options 
• Programming and Subscriber Analysis Reports 
• Workorder and Problem Call Reporting 

...and is more Cost Effective than a 
Service Bureau or Manual Billing. 

Find out what others already know about the 
In-House CATvMaster Subscriber System 

Call Us at 800-525-7844 and ask for our Free Demo Diskette 

AZAR COMPUTER SOFTWARE 

800 West Avenue • Austin, TX 78701 

512-476-5085 "Since 1979" Fax 512-477-7199 
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Only $875 

MADE IN THE USA 

A Complete Family of Remotes 

Price is only ONE factor... 

• Low Battery indicator 
• Availability 

• Reliability 

• Secure Battery 

Cover 

The Message Center 

• Full page capability 
• Simple to use 
• Genlock 
• Individual message 

scheduling 
• Scroll/Crawl/Dissolve 
•45 different messages 
• And MORE! 

Cable Technologies International, Inc. 

2500 Office Center, Suite 300 
Willow Grove, PA 19090-1224 

Phone (215) 657-3300 FAX (215) 657-9578 

See us at Booth # 434,436 

Cable Link Inc. 

INTRODUCES 

THE MICROTROL 100 
ADDRESSABLE CONTROLLER 

The first addressable controller engineered 
and priced for the smaller cable system. 

2,499 
For more information call or fax 

Cable Link Inc. 
Serving the cable industry throughout 

NORTH AMERICA MEXICO SOUTH AMERICA 

PH (614) 221-3131 
FAX (614) 222-0581 

See us at Booth # 832 

LE 
Communications Group 

in( internatiOnd network 

West Coast Office (LA Area) 
Donn DeMarzio, District Manager 

(909) 483-2800 Fax (909) 483-281 2 

New East Coast Office (Jax, FL) 
Ron Clarke, District manager 

(904) 646-5664 Fax (904) 646-4768 

We Source, Import, 
Manufacture and Distribute: 

• Cosmetic Replacement Parts 
• New Hand Remotes and Batteries 
• Electronic Components 
• Special Tools and Hardware 
• Panasonic Authorized Distributor 

MANY PRIZES RAFFLED OFF 
AT THE SCTE SHOW. STOP BY 
OUR BOOTHES 123 AND 125 

The new Trilithic Tricorder combines the functions 
of a new signal level meter, leakage detector and 
data logger into one instrument. 

• In SLM mode, select any frequency from 5 to 
1000MHz (in 50Hz steps) or choose IRC, HRC, 
NCTA, UHF or two user-defined channel plans. 

• In leak detection mode, select any monitoring 
frequency from 108 to 158MHz in 12.5KHz steps. 

• In data logging mode, record video and sound 
levels at any number of sites, or perform the FCC 
24-hour test. Output data direct to printer or PC. 

See the Tricorder at Cable-Tec Expo '93, Booth #756. 

TRILITHIC 
(800) 344-2412 FAX: (317) 895-3613 
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TEST and VERT ID 
CATV 1n-band, 
Broadcast, ENG, ' NOW 10 bits 
Microwaoe,Fiber ' 

• .eg• 

Optic RS-250C 
••••••• 

t 8 

III I e 
t I I 

TS-12 Handheld and 
Rack-mounted NTSC 
Video, Character and 
Stereo Tone Generators 

Signal excellence 

• 12 precision test signals: 5 MHz Sweep 
(SIN X)iX, Multiburst & VITS. 
• Black Burst and test signal outputs. 
• 16 programmable messages, 32 character ID. 
• Inserts 16 character vertical interval ID 

in external video (RM only). 
• Stereo audio tone, 3 frequencies, microphone 
& Fine levels. 
• AC & DC operation with 4AA batteries, 

up to 12 hours. 
• Automatic by-pass of external video & 

stereo audio (RM only). 
• Steel and aluminum construction to 

withstand field use. 
• Lip-sync audio & video synchronizing signals. 
• American made. 3 year warranty. 

Multidyne- Innovations in broadcast television 

1-(800)-4TV-TEST in the U.S. and Canada 
1-(800) 488-8378 (516) 628-1495 FAX (516) 628-1496 

244 Bayville Avenue, Bayville, NY 11709 

LiI H EWLETT PACKARD 

Hewlett-Packard for your Cable 
Television Measurement Solutions 

Meet all field FCC 
proof-of-performance 

requirements 

COME SEE US AT BOOTH 156 

-- - VI N. el 14-1 et 'Din 
CALAN'S Signal Level 
Measurement System 

• Measurement 
to 1 GHz 

• Automatic 
24-hour 
Testing 

• FCC 
Compliance 
Reporting 

Advanced Features 
• Normalization Mode 
• Motion on screen 
• Measures 36 channels in 

0.8 seconds 
• Measures Scrambled Channels 
Accurately 

• Instant Review of System 
Response 

EJ 

CABLE AND LOCAL AREA NETWORKS 

• Amplifier Balancing 
Time Cut in Half 

• On Demand Signal 

Level 
- -1 Measure-

ments 

Standard Features 
• Single Channel Measurement Mode 
• Four Channel Adjustment Mode 

• Channel Scan Mode 
• Spectrum Scan Mode 

• Screen Dumps 
• Formalized Reports 

• Large Format Graphical LCD Display 
• RS232 Data Printer Interface 

STAR. 
Booth # 423, 425, 427 

CALAN, INC., Dingmans Ferry, PA 18328 
1-800-544-3392 In PA: 717-828-2356 Fax 717-828-2472 

alreel (01.4-V.ed-lregkeiV  i‘z3 

The BEST TDR 
just got BETTER 

Model 1220 CaCleeValluin DoRcátor 

Call today for information 

RiserBond 
INSTRUMENTS 

TOLL FREE 

1-800-688-8377 
1-800-876-1161 

Represented in Canada by 
DGH Communication Systems LTD. 
Scarborough, Ontario • 800-267-4746 

See us at Cable-Tec Expo Booth # 531/533 
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MOVING INTO 

THE NEXUENERATION 
A new generation of experienced 

cable professionals awaits your instructions: a new management team, 

raised in the cable industry, trained by the best in the 

business. Join us as we seek new horizons 

of service and technology. 

• 

• Turnkey Fiber/ 
Coax Construction 

• System Design 

• Equipment Supply 

• System/Field Engineering 

• Equipment Repair 

able Services Company/Inc. 

2113 MAR ,' DALE AVENUE, VVILLIAMSPORT, PA 17701 1498 
NATIONWIDE 1 800 326 944-1 • FAX 717 322 5373 

Circle Reader Service No. 126 



CABLE AND CONSUMER INTERFACE 

Compatibility chart 
The chart summarizes the degree of compatibility of various solutions with the Cable Act consumer interface requirements 
and extensions to HDTV and digital compression. It also shows the degree of addressable control provided, relative capital 
costs for full deployment and the practicality of incrementally deploying it where exist ng set-top descramb ers are in use. 
Finally, the degree of signal security is shown. Shaded cells indicate areas in which a echnology is superior Relative costs 
and security are indicated by +' (greater), (lessor), or blank (about the same), relative to standard set-top descramblers. 

Technology 
Cable Act 
consumer 
compatible 

Addressability Future technologies Relative NTSC 
Incremental 
deployment Basic* Tier Premium HDTV Compression Security Cost 

Existing technology 
Set-top 
convertors 

Partial No Yes Yes Replace Replace s'a 

Traps Yes No No No No No - .. nia 

Set-top convertor modifications 
Dual 
descrambler 

2 channels 
only 

No Yes Yes 

Replace Replace 
or 

augment 

+ Yes 

Bypass 
switch 

Basic 
only 

No Yes Yes + Yes 

Bypass 
filter 

Basic + 1 
other channel 

No Yes Yes Yes 

Bypass 
filter + 
trapped tier 

Basic, tier 
Si 1 

premium 
No No Yes Yes 

Broadband solutions 
Interdiction Yes Yes Yes Yes Yes Add 

bypass 
digital 

convertor 

+ + No 

Broadband 
descrambling Yes Yes Yes Yes Yes ? ? Yes 

Decoder interface solutions 
Decoder 
interface 

Yes No Yes Yes Augment + - Yes 

• Note: Basic service addressability can be provided with any technology through use of an addressable switch at the tap ("addressable tap") for added cost 
of approximately 520.530 per passing. 

Continued from page 74 
vertors (and possibly those with just a 
bypass switch), all of the solutions dis-
cussed meet the specific requirements 
listed in the Cable Act of 1992. Some, on 
the other hand, go far beyond the min-
imum requirements in both consumer 
friendliness and extensibility to future 
technologies. 
The solutions each offer some unique 

advantages: 
• Traps offer few consumer interface 

problems, but are plagued by their lack 

of addressability, poor security and un-
avoidable picture degradations. Never-
theless, they are the most cost-effective 
solution for many small and/or rural 
systems. 
• Various modifications to conven-

tional set-top convertor/descramblers 
(especially the bypass filter) go a long 
way toward overcoming the limitations 
of standard units. They have the ad-
vantage that they can be installed as re-
quired and co-exist with other conver-
tors and/or MultiPort-equipped 

EXTENDED SIDE REACH SETS THE 
TELSTA EU APART FROM THE REST 
• 28 foot side reach to deal with increased pole setbacks 

• Narrow pedestal for increased material storage in truck 
bed 

• Traditional towering ability for mobile construction 
operations 

• Optional DC/AC electric power inverter eliminates the 
need for an on-board generator and associated noise 

• Low cost CATV package and special CATV lease option 

CALL TODAY TOLL FREE 1-800-521-5351 

receivers. Also, while convertor-based 
solutions require replacement to ac-
commodate control over HDTV or digi-
tally compressed channels, that can, 
also, be done on an incremental basis. If 
operators choose to scramble, rather 
than trap, tiered services, they realize a 
higher overall security and flexibility, 
but at the expense of some consumer 
compatibility. 
• The broadband solutions offer the 

greatest degree of consumer friendli-
ness at first installation, controlling 
both NTSC and broadcast format HDTV 
without any hardware change-out re-
quired. They also offer higher security 
than conventional scrambling and op-
erational benefits in controlling access 
to basic, as well as optional services. 
Against this, they have a relatively high 
first installation cost which will limit 
their cost-effective installation to dense, 
highly churned systems in which the 
operational savings can help pay for 
capital investment. 
• The Decoder Interface approach of-

fers the best benefit/cost ratio of any of 
the solutions. The MultiPort units are 
expected to cost enough less than con-
ventional set-top boxes that, even with 
the additional cost for reception equip-
ment (to cover the added cost for the 
jack) and separate decoders for VCR 
and TV, the total cost will be less than 
for a convertor. 
Not only that, but initial installation 

and later upgrading to HDTV and dig-
itally compressed services can be done 
incrementally, and for less cost than a 
full convertor changeout. 

If addressable control of the lowest 
level of service is desired, in order to re-
alize operational savings in convertor or 

See "Large" on page 130 

TELSTA çcy.. 
A LIFT 

ABOVE THE REST 

General Cable Company 
P.O. Box 666, 5600 W. 88th Ave. 
Westminster, Colorado 80030 
Phone: (303) 427-3700 
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WHAT IS CABLE READY? 

Definin 
consu 

0 ne of the many jobs facing the 
FCC under the Cable Act of 
1992' is defining just what is 

meant by a "cable-ready" piece of tele-
vision receiving equipment. One indus-
try engineer has said that, in the loosest 
definition, any TV with an "F" connector 
input would qualify, but that by the 
strictest test (no avoidable interface 
problems) no TV that he was aware of 
could meet the standard. Detailed below 
is a definition of a cable-ready television 
reception device which assures a rea-
sonable level of compatibility with cable 
systems. 
The first question to be considered is 

what categories of device should be cov-
ered. The Cable Act of 1992 specifically 
refers only to television sets and VCRs 
and orders the Commission to deter-
mine what their characteristics must 
be if they are to be represented as "cable-
ready" or "cable-compatible." Two sim-
ple tests should determine whether a de-
vice is covered: extended tuning range 
and suitability for direct connection to 
cable systems. 
Extended tuning range. It would be 

a mistake for the FCC to define such 
sets only by the principle adjective used 
in their title. Otherwise, the market 
will simply be flooded with devices mar-
keted as "cable-friendly" or some other 
moniker intended to imply compatibil-
ity without having to actually meet any 
technical requirements. A better, non-
ambiguous test is whether the device 
tunes to channels used by cable sys-
tems and not in over-air broadcasting. 

Suitability for direct connection to 
cable systems. The Part 76 rules spec-
ify a cable system's performance to the 
point of first connection to a subscriber 
device. As will be detailed below, the 
characteristics of whatever device is first 
connected to a cable system are critical to 
assure both non-interference to others 
and a reasonable expectation of func-
tionality. Thus, any such device should be 
regulated under the new rules. 
While the Cable Act specifically iden-

tifies TVs and VCRs, the rules must 
apply to customer-owned convertors as 
well. This is especially important be-
cause the Cable Act goes to some length 

By David J. Large, Director of 
Engineering, InterMedia Partners 

g 'cable-
mer equip 
to assure that customers have the right 
to purchase their own convertors from 
outside suppliers and these would oth-
erwise be covered only by the minimal 
requirements of Part 15.2 Since the main 
use of such convertors is to convert non 
cable-ready television equipment into 
cable-ready television equipment (by 
extending the tuning range to cover the 
cable channels), it is also consistent 
with the intent of the law. 
Because FM radio receivers are typi-

cally very poorly shielded, it would be 
desirable to also include them under at 
least the sections having to do with 
ingress appearing at the input terminals 
and re-radiation of signals received at 
those terminals. Although cable opera-
tors can restrict the bandwidth of sig-
nals fed to these receivers, it is nearly 
impossible to prevent some aeronautical 
frequencies from being delivered to them 
as the aeronautical band is adjacent to 
the FM broadcast band at 108 MHz. 

It is also almost impossible to prevent 
subscribers from making the connection 
to their FM receivers using unautho-
rized broadband splitters. The difficulty 
with including them under this regula-
tion is that the tuning range of such de-
vices is the same whether used for broad-
cast reception only or for cable FM 
reception and, thus, there is no way of 
distinguishing a "cable-ready" device. 

Characteristics needed 

Having decided which devices should 
be regulated, the next question is which 
characteristics of such devices should be 
regulated to achieve the aims of the 
new law. The following seem to meet the 
standard: 
Characteristics which cause in-

terference to others. Several proper-
ties of reception equipment can cause in-
terference to reception by other 
subscribers, to non-subscribers or to 
other users of the radio spectrum. 
• Local oscillator signals appearing at 

the input terminals.3 With standard TV 
intermediate frequencies (IF), the local 
oscillator (LO) frequency when tuned 
to one channel will often be within an-
other cable channe1.4 If this signal is 
transmitted back up the drop cable, 
some of it will couple through the tap 
and appear with the cable signals at 

ready' 
ment 
the input to a neighboring receiver. In 
order to be imperceptible the level will 
need to be 60 dB below the desired chan-
nel. An interfering carrier at 55 dB 
down would be just barely perceptible. 
Cable operators are required, under 

Part 76 rules, to maintain at least 18 dB 
of isolation between subscribers to min-
imize interference. In actuality, most 
taps sold are specified to have at least 20 
dB of port-to-port isolation. Addition-
ally, losses in drop cables add to the 
isolation. In an apartment situation, 
the connecting drop cables may be only 
25 feet or so long, adding another 2 dB 
of total isolation. 
The minimum signal level delivered 

by the cable operator must be at least 0 
dBmV. Thus, the maximum tolerable 
local oscillator leakage is: 

Minimum Desired Signal Level 
— Maximum allowable 

interference level 
= Maximum LO at interfered 

with subscriber 
+ Subscriber Isolation 
= Maximum Allowable 

LO Leakage 

0 dBmV 

-55 dB  

-55 dBmV 
22 dB 

-33 dBmV 

This specification only needs to be 
met for LO frequencies which fall within 
the operating range of cable systems (a 
number which has risen to 1 GHz in 
1992). Cable convertor manufacturers 
have solved the problem long ago (along 
with the image problem detailed below) 
by using double conversion reception in 
which the first LO falls above the cable 
system spectrum. 
These problems can be difficult to un-

cover because they are transitory. The 
impaired receiver must be on a channel 
which is suffering from signals out of the 
other device. Changing either device's 
channel may temporarily eliminate the 
problem. 
Another source of interfering back-

fed signals is all the digital circuits in 
modern TVs and VCRs. Digital circuitry 
is used in tuners, remote controls, on-
screen displays and field stores for VCRs 
and picture-in-picture systems. Digital 
signals have an abundance of harmon-
ics which can interfere with reception. 
Even switch-mode power supplies have 
troublesome harmonics. 
• Ingress signals appearing at the in-

put terminals. Sometimes, because of 
inadequate shielding, receiving equip-
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Keep Your 
Revenue Flowing 

Pay-per-view, PCS, movies-on-demand, alternative access. 
the list of additional revenue streams grows each day. And, 
as these services increase, system reliability 
becomes more critical. 

With the right management system for your headend, fiber or traditional 
distribution network, you can provide dependable, profitable cable service. 

Headend failures are rare, but when they do 
happen, all subscribers are affected. With 

Scientific-Atlanta's Headend Manager 
system controller, not only can you 

monitor your headend, you can 
also provide automatic backup 
service. As a result, you reduce 
downtime, truck rolls and 
customer complaints. 

Finding the source of a 
problem in your fiber or 
distribution network can 
be time consuming — 
and expensive. Seeing a 
potential problem could 
be virtually impossible. 
Our Network Manager 

controller can pinpoint the 
exact location of a weak or faulty 

piece of equipment. So you solve 
the problem immediately, possibly even 

before it affects your subscribers. 

Keep your revenue flowing with the right 
management system. Contact your nearest 
sales representative or call 800-722-2009 to 
learn more about the headend or distribution 
system that's right for you. 

Headend Manager and Network Manager are trademarks of Scœ-nific-Atlanta. Inc. 
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WHAT IS CABLE READY? 

ment picks up television or communi-
cations signals directly on its internal 
wiring. One symptom of this pickup is 
ingress interference (commonly called 
direct pickup or DPU) which affects the 
subscriber and is discussed below under 
performance issues. Another aspect, 
however, is the appearance of these sig-
nals at the input terminals where they 
can effect neighboring subscribers, just 
as LO leakage can. 
The picture degradation can vary 

from "ghosting," if the same video in-
formation is present on the cable and off-

air channel, to various kinds of beats, if 
the interfering signal is from a different 
radio service. 
While the degree of tolerable leakage 

should be the same as for LO signals (-
33 dBmV), it is more difficult to specify 
the maximum field strength of the off-
air signal and the measurement tech-
nique. Both the Electronic Industries 
Association and CableLabs are looking 
into this problem. If it could be deter-
mined what percentage of television 
households live in what maximum field 
strength (and the cost of various de-

Dovetail "m'Surveysl 

SIGNAL LEAKAGE FLYOVERS 

'Nationwide Service 

•Reports with Maps 

'Package Pricing 

'Non-interferingSurveys 

125 Goodman Drive 
Bethlehem, PA 18015 
(215) 691-0100 

Dovetail brings more than 
15 years experience with 

cable signal leakage 
assuring highest quality 
data gathering and analysis 
with FCC recognized 

procedures and reports. 

Call about our 
"spot check" service 

Circle Reader Service No. 42 

grees of shielding) the Commission could 
simply decide where the "knee of the 
curve" was in cost-benefit ratio in de-
termining how many television view-
ers to protect from ingress problems. 
The Canadian government has long 

held manufacturers to a standard of 
100 millivolts/meter, however, many 
feel that a larger percentage of U.S. 
television households live in high RF 
environments. A 1 volt/meter standard 
has been suggested by some. 
As cable bandwidth expands, the prob-

lem can be expected to get worse. UHF 
TV and radio signals are harder to 
shield. Circular polarization, becoming 
popular with broadcasters, also increases 
the penetrating ability of signals. 
• Re-radiation of cable signals from 

receiver wiring. While cable systems are 
held to a standard of 20 µV/m leakage 
fields (measured at 3 meters from any 
part of the plant), consumer equipment 
is only regulated as to the leakage of in-
ternally generated signals, and to a 
much looser tolerance. 

It is essential that equipment that 
may be directly connected to a cable 
system meet the same shielding stan-
dards as other cable equipment, when 
fed the maximum expected input signal 
level of +20 dBmV. Convertor manu-
facturers have built equipment for many 
years that meets this standard, so it 
can hardly be a major engineering effort 
or production cost. 
• Re-radiation of cable signals from 

customers' antennas. In 1987, the Com-
mission considered the problem of spec-
ifying adequate isolation in antenna se-
lector switches to prevent harmful 
re-radiation of cable signals from an-
tennas. It concluded that 80 dB of iso-
lation was needed below 216 MHz and 
60 dB between there and 550 MHz. On 
the other hand, it stated at the time: 
"We have specified 550 MHz as the 

upper limit on the range of the isola-
tion standard because it is generally the 
maximum frequency at which cable sys-
tems operate. "5 

In order to be consistent with the ex-
panded bandwidth of cable systems, the 
upper frequency of 60 dB compliance 
needs to be extended to 1 GHz. The 
standard should be applied to all re-
ceiving devices with input selector 
switches that could be connected to ca-
ble and an external antenna, especially 
in light of the retransmission consent 
provisions of the Cable Act which might 
lead operators to drop some broadcast 
stations rather than pay fees for car-
riage. (Note that, for performance rea-
sons discussed below, there is good rea-
son for also extending the upper 
frequency range for 80 dB compliance.) 
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RELIABLE & AFFORDABLE 18GHz AND 
LASER SYSTEMS 

When you have to get }ionr signal across a street, railroad b-a0cs, a river, a freeway orjust to another building, send it 
with a Laser — the AS 1001 Laser. No digging trenches, no ripping up pavement, no permits and no additional head 

end equipment purchases. The ACS Laser transmits TV, audio or data signals up to 3500 feet. 

ACS 18 GHz TRANSMISSION 
Are you extending your headend system to another location? Does your new site have limited space for an antenna 
farm? Is C Band reception difficult due to high terrestrial interference? If you are experiencing any of these prob-
lems, then the new ACS 2000 18 GHz system is the answer for you. This amazing system transmits AM, FM, DSB, 

SSB, scrambled and digital signals. 

Manufactured 
By 

ADVANCED COMMUNICATIONS INC. 

CALL 602-437-1137 
TODAY 
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WHAT IS CABLE READY? 

dating inclusion of the jack on all cable-
ready devices.° In addition to TVs and 
VCRs, that should include convertors, 
since they are used to convert non cable-
ready TVs into cable-ready TVs. Without 
inclusion of the jack, the convertor would 
become useless if the subscriber were 
to desire a scrambled premium service. 

Summary 

The FCC has an historic opportunity 
to resolve, in one rulemaking, most of 
the interface problems between cable 

systems and consumer television re-
ceiving equipment. Reasonable cost per-
formance and feature provisions on con-
sumer equipment designed for 
connection to cable systems will not 
only assure present compatibility, but 
an easy transition to high definition 
television and digitally compressed tele-
vision signals. CIED 
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Footnotes 

1. Cable Television Consumer Protec-
tion and Competition Act of 1992, en-
acted Oct. 5, 1992. 

2. Cable Television Consumer Protec-
tion and Competition Act of 1992, Sec-
tion 624A(c)(2), in part: " . . . The regu-
lations prescribed by the Commission 
under this section shall include such 
regulations as are necessary . . . to pro-
mote the commercial availability from . 
. . retail vendors that are not affiliated 
with cable systems of convertor boxes; . 

• 3. The author is indebted to the anal-
ysis done a number of years ago by Mike 
Jeffers for EIA/NCTA Joint Engineering 
Committee on the problems of local os-
cillator leakage and image response. 

4. For example, a television set with 
a standard video IF of 45.75 MHz, when 
tuned to channel 24, will have a local os-
cillator frequency of 269 MHz, just 167 
kHz from the chroma carrier of channel 
31. 

5. Report and Order, General Docket 
87-107, FCC 87-357, Released Nov. 20, 
1987, p.8, footnote 14. 

6. These are spelled out in detail in 
the new Part 76.605(a) rules. 

7. The remaining variation comes 
from headend variations and the basic 
frequency response flatness of the dis-
tribution system (peak-to-valley). 

8. Typical convertor specifications are 
for -56 dB to -60 dB beat products of var-
ious types (cross modulation, composite 
second order and composite triple beat) 
when fed with a full spectrum of CW 
carriers at levels corresponding to sync 
tip power of +15 dBmV. Correcting for 
the use of modulated carriers and an in-
crease from +15 dBmV to +20 dBmV 
results in the values given. 

9. There is certainly precedent for 
mandated feature inclusion where it is 
determined that a public goal is met, for 
instance, the requirements on UHF 
tuners and closed captioning decoders. 
In this case, a greater percentage of 
viewers will benefit for a lower per-unit 
cost than was the case with captioning 
decoders. 
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NVOD TECHNOLOGY 

Subscribe 
near-v 

On-screen messagi 

Video compression and expanded 
bandwidth have opened the door 
to greatly increased flexibility in 

the delivery of impulse pay-per-view 
programming. This article describes an 
approach to delivering near video-on-
demand pay-per-view which has been 
successfully employed in a real system 
for more than one year. On-screen mes-
saging enables a subscriber-friendly, 
menu-driven program selection process 
and immediate feedback to ensure error-
free movie ordering. 

Proven NVOD technology 

Since November 1991, Time Warner's 
Brooklyn-Queens Cable in New York 
City has offered its most popular pay-
per-view movies in a multiplexed for-
mat. Several thousand subscribers to 
the two-way "Quantum" service, in se-
lected areas, have been connected to 1-
GHz cable service and provided with 
convertors that can tune this entire 
bandwidth. 
Whenever I describe this system to 

someone not already familiar with it, the 
most frequent question I am asked is, 
"How can they fill 150+ channels with 
programming?" My reply usually com-
prises an outline of multiplexed pay-
per-view (M/PPV) technology. The ques-
tioner is frequently impressed at how 
pay-per-view movies are available with 
no more than a 30-minute wait between 
start times. 

The 30-minute rotation 

Thirty-minute rotation requires mul-
tiple channels to be dedicated to each 
movie. The most popular titles are run 
on a continuously rotating schedule. 
For example, a movie between 90 min-
utes and two hours may run on one 
channel with a start-time schedule of 
noon, 2 p.m., 4 p.m., 6 p.m., etc. The 
same movie would then be shown on 
another channel at 12:30, 2:30, 4:30,; on 
another at 1 p.m., 3 p.m., 5 p.m.; and on 

r-friendly ordering of 
ideo-on-demand 
g eases program selection and ordering 
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E "B" 
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By Dan Wiltshire, Systems Engineer, 
Pioneer Communications 
of America Inc. 

another at 1:30, 3:30, 5:30. The system 
is flexible enough to accommodate 
longer movies by using five or more 
channels or by offering less frequent 
start times (see Figure 1). 
By offering such saturation pro-

gramming, the system offering M/PPV 
is able to effectively compete with video-
tape rental outlets. The 30-minute ro-
tation is an estimate of the amount of 
time it would take to go to a video store, 
rent a movie and return home. Given 
that a subscriber may start an M/PPV 
purchase at any point in the 30-minute 
rotation, the average wait time to see 
the start of the next M/PPV movie will 
be 15 minutes. 
But think of the real advantages 

M/PPV has over the video rental pro-
cess. Anyone who has ever tried to rent 
a newly released tape knows that the 
most popular titles are often sold out at 
the rental store, however you are vir-
tually guaranteed availability of any ti-
tle scheduled on M/PPV. There is also 
the convenience of not having to go back 
to the store to return the tape. With 
M/PPV, you save the gas and time in-
volved in making as many as two trips 
per rental. 
The number of CATV systems with 

more than 550 MHz of bandwidth is 
growing and compression is on the hori-
zon. The increase in the number of chan-
nels these technologies provide makes 
M/PPV even more attractive. Because 
more channels can be dedicated to 
M/PPV, several titles can be multi-
plexed, making the selection greater 
than ever compared with conventional 
impulse pay-per-view. All these advan-
tages over tape rental promise to offset 
the small price premium, if any, of an 
M/PPV movie. 

On-screen display makes it easy 

On-screen display (OSD) makes or-
dering a show through the set-top con-
vertor much less complicated than one 
might expect—even when compared 
with conventional impulse PPV. Con-
sider the increased complexity and 
chance for error with more than 50 pay-
per-view channels. Instead of relying 
on printed program schedules and chan-
nel numbers to make a purchase, OSD 
lets the subscriber buy a movie by choos-
ing titles and start times shown on the 
screen. 
Marketing professionals will be quick 

to recognize that buy rates will not suf-
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NVOD TECHNOLOGY 
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fer if the ordering process is easy (and 
fun!) whereas if it is too complicated, 
subscribers will simply not buy. A sam-
ple OSD menu sequence is shown in 
Figure 2. We will see detailed exam-
ples of OSD purchase sequences. later. 
There are some unique hardware re-

quirements that make up the M/PPV 
system. Let's take a brief look at these. 

System hardware requirements 

First, consider a simple M/PPV 
scheme that offers one title with start 
times at 30-minute intervals. Let's as-
sume that the length of the show is be-
tween 90 and 120 minutes, the aver-
age length of most of today's movies. 
As shown at the top of Figure 1, for the 
30-minute rotation example, four chan-

nels will be needed to multiplex this ti-
tle. Therefore, four channels of spec-
trum space would be needed, as well as 
four individual program sources—usu-
ally tape machines or laser disc players. 

If 15-minute intervals were instead 
preferred, as we see in the middle of 
Figure 1, seven or eight channels and 
sources would be needed. For one-hour 
intervals, only two of each would be re-
quired. Figure 3 illustrates an exam-
ple of the hardware set-up, showing 
four of the M/PPV sources and chan-
nels. 

In addition, each M/PPV channel is 
scrambled so that only customers who 
purchase the show are able to view it. 
Upon authorization of the event—when 
viewing begins—the descrambler auto-
matically kicks in. 

Further, the M/PPV channel incor-
porates a data signal which (1) identifies 
it as an M/PPV service, and (2) contains 
information about the movie it is car-
rying. This movie information originates 
at a dedicated computer system. The 
system operator enters all pertinent in-
formation about each offered movie into 
a master schedule, including title, num-
ber of channels to be used, price, first 
show and last show starting date and 
time, and the rotation time (i.e. how of-
ten the movie starts). The master sched-
ule controller is separate from the sys-
tem's main controller which handles 
normal addressable functions of the set-
top convertors. 
Once the necessary information is 

loaded into the master schedule, the 
software automatically takes care of the 
scheduling and sets up all of the times 
and channels. The data stream is sent to 

the encoders. The encoders, controlled 
by the data stream, also transmit per-
tinent portions to the convertors when-
ever they are tuned to the channel so 
that the convertors receive their on-
screen display information. The con-
vertors then use "store and forward" 
technology to communicate the M/PPV 
purchases back to the system so that 
each subscriber can be billed appropri-
ately. 

M/PPV concepts 

To describe M/PPV implementation, 
there are a few terms which should first 
be explained. The entire M/PPV sched-
ule can be broken up into units of time 
called "windows." Figure 4 illustrates 
these. 
Purchase window. The cable oper-

ator may not want the subscriber to 
purchase a movie after so much of it 
has passed. In these cases, a window of 
time may be defined to allow the pur-
chase of a movie only during the first 
several minutes. 
Stagger window. A stagger window 

is the amount of time between succes-
sive start times of the same movie on a 
single channel. This usually equals the 
length of the movie rounded up to the 
next half-hour. 
Preview window. The selections of 

video between the feature presentations 
on PPV channels—known in the indus-
try as "interstitials"—are considered by 
many cable operators to be valuable 
promotional tools. The M/PPV system 
permits the viewing of these promos by 
all subscribers, free of charge, by defin-
ing a "preview window" in minutes cor-
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ADAPTIVE EQUALIZATION 

Quadrature multiplexing block diagram 

Figure 2 

This shows that both I and Q control the amplitude and 
phase of the QAM signal and the signal can be completely de-
scribed at any time t by its amplitude and phase. In the 4-level 
data case this leads to the signaling states shown in Table 1. 
From the signaling state table comes the constellation dia-

gram which indicates amplitude (distance from the origin to 
a point) and phase (angle from the positive I axis to the same 
point) of all 16 points in 16 QAM. A 16 QAM signal constel-

s(t) s(t) 

I Q Ampli:ude Phase 

-3 -3 4.243 225 000 

-3 -1 3.162 198 435 

-3 +1 3.162 161 565 

-3 +3 4.243 135 000 

-1 -3 3.162 251.565 

-1 -1 1.414 225.000 

-1 +1 1.414 135.000 

-1 +3 3.162 108.435 

-1 -3 3.162 288.435 

+1 -1 1.414 315.000 

+1 +1 1.414 45.000 

+1 +3 3.162 71.565 

+3 -3 4.243 315.000 

+3 -1 3.162 341.565 

+3 +1 3.162 18.435 

+3 +3 4.243 45.000 

Table 1: 16 QAM signaling states 
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ADAPTIVE EQUALIZATION 

(a) 4 Level eye diagram (no impairment); 
(b) Corresponding 16 QAM constellation diagram 

responding to each of the adjacent sym-
bols time displacement from the pre-
sent output point. The output of this 
module is two data files (I and Q) rep-
resenting the analog baseband Nyquist 
waveforms sampled at 16 points per 
symbol. These files can be displayed 
graphically and independently as eye 
diagrams, or together as a constella-
tion diagram using the Simulation Tools 
module, which is explained next. 

Helpful diagrams 

Two of the most helpful tools in ana-
lyzing digital communication links are 
the eye diagram, and the constellation 
diagram. The eye diagram is an oscillo-
scope view of a single I or Q waveform 
sync'd to the symbol period. At the sam-
pling points (once per symbol) maxi-
mum opening should occur between the 

traces. The "eye" opening size is a figure 
of merit and indicates how easy it will be 
to determine what level the data is in at 
each sampling instant. 
As mentioned before, the constella-

tion diagram is a two-dimensional plot 
of the amplitude of I vs. the amplitude 
of Q at the sampling instant. The sam-
pling instant should be at the time of 
maximum eye opening and is, of course, 
at the symbol rate. 

The tools module 

The Simulation Tools module con-
tains both eye and constellation dia-
grams. These tools can be utilized at 
any point in the simulation when I and 
Q waveforms are available, i.e. before 
and after channel impairments and 
adaptive equalization. Figure 5 shows 
eye and constellation diagrams gener-

ated by the simulation software for 16 
QAM with no impairments and a rolloff 
factor = 0.2. 
The simulation software would be of 

limited use if it could not include the ef-
fects of channel impairments. Channel 
impairments could come in many 
forms—such as additive noise, non-ideal 
frequency response in both amplitude 
and phase, intermodulation, etc. One 
of the biggest problems in many QAM 
channels is reflections. Strong reflec-
tions can be disastrous to a digital link, 
causing unacceptable bit error rates. 
A reflection is a time delayed and am-

plitude scaled replica of the waveform 
which is summed with the original 
waveform, resulting in a distorted sig-
nal. Many physical sources of reflec-
tions exist in real life systems.4 One im-
portant point in understanding and 
modeling reflections on a QAM signal is 
to understand that the reflection ar-
rives at some phase angle of the carrier 
frequency ue determined by the time 
delay and the carrier frequency. The 
difference in the carrier phase caused by 
the time delay is: 

3'4) (3.1) 

This implies that three values are 
necessary to describe a reflection—am-
plitude, time delay and phase angle. 
The phase angle actually causes I in-
formation to spill into Q information 
and vice versa. Starting with equation 
(1.9), the equations for the resultant 
waveforms with additive reflections can 
be derived with algebra and trigonom-
etry, yielding: 

ir(t) = i(t) + atten. [ i(t-T.) cos 4). 

+ q(t-T.) sin (1). (3.2) 

q,(t) = q(t) + E atten. [ q(t-T.) cos 4). 
- i(t-T.) sin (I). ] (3.3) 

Each individual reflection is described 
by its attenuation (atten.), time delay 
(T.), and phase angle (4) .). The sum-
mation index is m and sums all the 
unique reflections. The equation demon-
strates the I/Q spillover caused by the 
reflection angle. 

Adding in reflections 

The simulation software channel im-
pairment module adds reflections to the 
Nyquist waveform data by directly fol-
lowing equations (3.2) and (3.3). Figure 
6 shows eye pattern and constellation di-
agrams for two reflections with attenu-
ation, delay and phase angle of: -15 dB 
3/2 T 45° and -18 dB 17/8 T 60°. Note the 
closing of the eye in the eye pattern and 
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ADAPTIVE EQUALIZATION 

the smearing of points in the constella-
tion diagram. 
An adaptive equalizer (AE) at the re-

ceiver can be used to "clean up" the ef-
fects of the reflections shown in Figure 
6. In many digital communications 
links, the AE is an absolute necessity for 
an acceptable bit error rate. An overview 
of adaptive equalization can be found in 
reference 4 with more rigorous mathe-
matical derivations found in references 
5 and 6. 

The software is a 

valuable tool 

in understanding 

the communication 

link. 

The principles, 
and especially the 
derivation of the AE 
filter algorithm, are 
quite fascinating in 
that extremely com-
plicated mathemat-
ics reduce down to a 
single uncomplicated 
equation. It is worth-
while to review the 
derivation in one of 
the aforementioned 
references to appre-
ciate the mathemat-
ical elegance, even if 
not following all of 
the math. 
The AE is imple-

mented as a digital 
filter whose coeffi-
cients (and thus 
transfer function) are 
adjusted over time to 
"adapt to" (cancel) 
the channel's distor-
tion. In the fre-
quency domain, the 
AE filter response is 
the inverse of the 
channel's response. 
The "adjusting" of 
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(a) 4 Level eye diagram (with reflections); 
(b) Corresponding 16 QAM constellation diagram 

Figure 6 
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Adaptive equalizer output 
time elapsed constellation diagrams 

Figure 7 

the coefficients is determined by the AE 
algorithm used. One of the most popu-
lar algorithms, because of its simplicity 
and effectiveness, is the Least Mean 
Squared adaptive algorithm, summa-
rized by the equation: 

c(n + 1) = c(n) + e(n) 2e(n) (4.1) 

where: 
c(n) is a vector representing the pre-

sent filter coefficients; 
j.t is a constant (step size) which de-

••• • 
•• s • 

• 

• 5.1 

.14 qi 

termines how quickly the algorithm con-
verges; 

e(n) is the error between the desired 
and the actual filter output; 

x*(n) is a vector representing the com-
plex conjugate of the present filter in-
puts; 

c(n+1) is a vector representing the 
updated filter coefficients. 

The basic process of the AE is to com-
pare the filter output with the desired 
output (choosing the closest desired 

value) and calculating an error value 
e(n). As equation (4.1) states, this error 
value, along with step size la and the 
complex conjugate of the present filter 
inputs x*(n), is used to update the coef-
ficients. Reference 4 steps through this 
process for several iterations. There are 
many forms and implementations of the 
LMS algorithm based on available hard-
ware, necessary convergence speed, final 
error, etc. 
The AE simulation module imple-

ments the LMS algorithm as shown in 
equation (4.1). Since the signal is two di-
mensional (I and Q), the input, output, 
error and filter coefficients are all com-
plex valued. All addition, subtraction 
and multiplication is complex. Complex 
multiplication, necessary for complex 
FIR filters, might seem esoteric, but 
can be implemented with four real value 
multiplications followed by 
additions/subtractions utilizing the 
property: 

(i + jq) • (c, + jci) = ICr - qc 

+ j ( + ) (4.2) 

The AE simulation module continu-
ously displays the constellation diagram 
as the AE does its work. The constella-
tion pattern is seen to start out blurry, 
and then converge to something close to 
the ideal. Filter coefficients are stored at 
various points in the convergence. The 
operator watches as the AE process 
takes effect. 

Figure 7 shows the pre-equalizer con-
stellation diagram, and the constellation 
diagrams at subsequent stages in the 
AE simulation. Note that an eye pattern 
for equalized data is not provided. This 
is because the input and output of the 
equalizer is at the symbol rate (some-
times at twice this rate) and correspond 
only to sample points at maximum eye 
opening. Eye pattern displays are there-
fore not applicable to equalized data. 
Figure 8 shows the initial and final fil-
ter coefficients. 

Conclusion 

This article has provided a review of 
digital QAM modulation and adaptive 
equalization, with an emphasis on PC 
software to simulate the transmission 
link. The software is written in C, mak-
ing it easily adaptable to many situa-
tions. It is written in modular style to 
enable the inclusion of custom modules 
such as random noise and other channel 
impairments. 
Other models of adaptive equalizers, 

simulating different convergent algo-
rithms, different hardware implemen-
tations, and different mathematical 
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ADAPTIVE EQUALIZATION 

types (floating point/fixed point/resolu-
tion), can also be implemented by fol-
lowing the structure of the present AE 
simulation model. The software is a 
valuable tool in helping understand the 
communication link and in determining 
necessary and optimum adaptive equal-
izer parameters. CED 
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SAFETY FIRST 

Fiber safety: It's a matter 
of common sense 

Question: What do sensible shoes, 
plastic bottles with twist-off (not 
pop-top) caps and smooth floors 

have in common? Answer: They're all a 
matter of common sense. And while 
most grandmothers would shrug at the 
tips following the sensible shoes, fiber 
optic safety trainers would not—partic-
ularly if they've viewed a new training 
video titled Fiber Optic Safety, where 
plastic bottles and smooth cement floors 
are just two among many fundamental 
safety practices related to fiber optics. 
The 25-minute video, produced by 

The Light Brigade, illustrates several 
safety precautions related to fiber optic 
lab work, field installations and laser us-
age. Why is the film important? Be-
cause, as the film states early on, many 
people insist on working on optical fibers 
without protection. Without adequate 
protection for the eyes and hands, fiber 
fragments can (and do) penetrate eyes, 
fingers or other exposed areas. 
Among the general safety precautions 

relayed in the film: 
• If a fiber fragment does happen to 

penetrate the skin, use a teflon-coated 
pair of tweezers to remove it. 
• Always wear protective glasses with 

clear plastic lenses to prevent stray 
fibers from piercing the eyes. Wave-
length-specific eyewear is also avail-
able for those working around optical 
lasers. These protective goggles can be 
purchased to shield the eyes from a va-
riety of different operating wavelengths. 
• When working with optical fibers, 

the use of a chemical-resistant black 
matt is helpful to provide contrast 
against the transparent fibers. 
• Thoroughly cleanse the hands after 

working with optical fibers, because 
glass fragments can stick to the skin. As 
the film points out, no grade of safety 
eyewear can be protective if it isn't used 
properly—for example, removing the 
goggles to rub tired eyes could prove 
harmful if a fiber fragment is still cling-
ing to the fingers. 
• Never eat when working with opti-

cal fibers. As mentioned previously, 
stray fragments resident on the hands 
can unwittingly be ingested, causing 
possible internal damage. 
• Smooth, cement floors in work areas 

are better-suited than carpet for fiber 
optic procedures such as splicing or 
cleaving, because any fallen fragments 
are easily swept up and disposed of. 

• Never throw 
waste fiber frag-
ments into the 
trash—or the next 
person to act as 
"garbage compactor" 
with either foot or 
hand will get a por-
cupine-like surprise. 
Nor is it a good idea 
to stick discarded 
fragments onto a 
piece of adhesive 
tape, which the film 
does an excellent job 
illustrating. Picture a person with a 
piece of duct tape stuck to his thumb and 
you'll get the general idea. A better 
method, the film offers, is to use a plas-
tic bottle with a twist-off lid. A pop-top 
lid, the film warns, can be disastrous if 
the user upsets the contents while try-
ing to remove the lid. (How many people 
have not dumped a bottle of aspirin 
while trying to get the lid to pop off?) 
• When working in computer-room 

environments with raised floors, always 
be sure to wear protective eyewear when 
accessing any cables under the sub-
floor. Because the sub-floor often doubles 
as a ventilation air duct, the removal of 
a tile is often accompanied by a gush of 
air. Thus, any debris that gushes with 
the air can enter the unprotected eye. 

Parameters of Class 1 lasers 

Operating 
Wavelength 

200-400nm 
400-700nm 
700-1,000nm 
1,060-1,400nm 
1,400-10,000nm 

Light 
Type 

ultraviolet 
visible 
infrared 
infrared 
infrared 
Table 1 

Note: Pigtailed and connectorized CATV lasers also fall within this category, 
regardless of higher output powers. 

Output 
Power 

<0.8 microwatts 
<0.4 microwatts 
<200 microwatts 
<0.8 milliwatts 

<0.1 watts 

Laser safety: You make the call 

The second half of the film discusses 
laser safety, where various classes of 
lasers and their potential health risks 
are carefully defined. Because the light 
emitted from communications lasers— 
and particularly, the 1300 nm and 1550 
tun operating wavelengths used in cable 
television applications—reside in the 
infrared spectrum, it is not visible to 
the human eye. However, the light can 
still be hazardous (depending on output 
power) because it is focused by the eye 
into the retina. The film cites blind spots 
and loss of visual acuity as potential 
risks associated with unsafe laser prac-
tices. 
Laser classes, depend on several fac-

tors, including operating wavelength, 
output power and whether the light is 
pulsed or continuous wave. The good 
news is that most of the lasers used in 
cable television applications are speci-
fied as "Class 1" devices, meaning they 

are considered to be eye-safe. The pa-
rameters of Class 1 lasers are shown in 
Table 1. 
An important side note related to the 

table is that although the lasers used in 
cable have significantly higher output 
levels (some specified at 13 mW or 
higher), the devices still fall within "eye-
safe" range because they are both pig-
tailed and connectorized. According to 
Jerrold's Cableoptics director David 
Robinson, there is no real means by 
which light could escape to damage the 
human eye. 
However, the film is quick to point out 

that shorter light wavelengths (partic-
ularly those under 1550 nm) are more 
heavily absorbed by the retina of the 
eye. Further, as video transmission ap-
plications over fiber increase, so does the 
trend toward increased laser output 
and the possibility that communications 
lasers will fall into a higher—and po-
tentially more hazardous—class. 
Because of those factors, the film ad-

vises adequate labeling of all lasers 
within the work environment. Also, be-
cause potential danger is the highest 
at the optical output ports of laser de-
vices, the film suggests capping any un-
used ports. Remember, a laser's light is 
invisible. 

Overall, the Light Brigade's new of-
fering is a handy reference tool for ca-
ble's safety trainers. The film's laser 
safety coverage is meaty, without being 
too broad—with loads of common-sense 
safety tips that could save a few Band 
Aids. Granted, these aren't the kind of 
common-sense tips to share with your 
grandmother (who is most probably 
wearing sensible shoes). But for safety 
trainers looking for fiber material, the 
video is a nice fit. CED 

By Leslie Ellis 
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HORIZONS 

Conte 
telcos 

How terribly illuminating, to be a fly 
on the wall amongst a bunch of 
telephone folks talking turkey. 

While nationwide advertisements pro-
mote the telephone industry's perceived 
image as the leader in fiber optic tech-
nology, behind closed doors that indus-
try's perception of itself is much differ-
ent. In short, it's an industry that is 
worried, confused and exceptionally cu-
rious about broadband services. It wants 
to partner with cable companies. Fur-
ther, it's well aware of its weaknesses as 
an industry, and isn't afraid to chide 
itself about them. 
Only one attendee was bold enough to 

privately shun cable and its high-ca-
pacity networks. "Why are you work-
ing in cable? There won't be any cable in-
dustry in 10 years," the man said during 
a luncheon. "All your video will be 
pumped down the phone line, from the 
phone company." 
Outside of this CED journalist, how-

ever, not many cable representatives 
showed up for the recent Western Com-
munications Forum, held last month in 
Phoenix, Ariz. and hosted by the Na-
tional Engineering Consortium. Dick 
Green, president and CEO of Cable-
Labs, was there to deliver the keynote 
speech (albeit with a horrendous case of 
laryngitis), as did three other cable peo-
ple. However, despite the apparent 
dearth of cable representation, cable 
services were clearly a key focus among 
the mixed congregation of telephone en-
gineers and strategic planners. 

Broadband, broadband, broadband 

Clearly, the focus of the conference 
was broadband—as in what it takes to 
get from existing low-capacity networks 
to a high-bandwidth payload. Whether 
it's delivered via some flavor of ADLS, 
HDSL or over fiber, the ability to deliver 
varying amounts of bandwidth for ser-
vices like PCN, video on demand (VOD) 
or long-distance learning is a top concern 
among the telcos. 
Competition is also a worry amongst 

the telcos—as in, they worry about cable 
as much as cable worries about them. In 
one of many handouts available at the 
Forum, Bell-Atlantic's President of In-
formation Services Arthur J. Bushkin 
was quoted as saying that the telephone 
industry is much like a duck: "What 

rence sca 
and their 

you see above the water looks tranquil. 
But below the water, we're paddling fu-
riously." 

Green wants cooperation 

In his keynote address, CableLabs 
president and CEO Dick Green cited 
current moves by the Clinton/Gore ad-
ministration to build a $1 billion high-
speed, digital broadband network as 
"very good news for the technologist, 
because we now have allies in Wash-
ington. 
"Between the capabilities of the cable 

and telephone industries, we have all 
the ingredients for a national telecom-
munications superhighway," Green said 
during the luncheon. "Telephone drops 
reach 99 percent of American homes; 
cable drops pass 95 percent of American 
homes." 
Green enumerated technological ad-

vancements by such cable players as 
Time Warner, TCI and TelePort as fur-
ther proof toward cable's role as a com-
munications leader. "The concepts (put 
forth by these companies) make the old 
version of cable an anachronism," Green 
said. "Indeed, traditional cable opera-
tions that stay within the comforts of the 
status quo cannot survive in today's 
changing environment." 

But, he said, if the cable and tele-
phone industries are to partner, the 
real question is what the users want. 
"User needs are heterogeneus. Some 
will need asymmetrical transfer; some 
will need symmetrical capabilities. Some 
will need narrowband; others broad-
band," Green said, adding that users 
clearly do want digital services to the 
home available via an interconnected 
web-type network, and not a single net-
work. 
"There are many interesting ques-

tions here," Green mused. "My sugges-
tion is that we, as technologists in the 
technology community, continue to sup-
port ventures between the cable and 
telephone industries." Also, Green said, 
interface standards for digital signal 
delivery are needed, as is continued 
work with the government. 
"The new realities are convergence, 

competition and cooperation," Green 
said in closing. 

In an exceptionally candid session 
about competition in the local loop, US 

res up 
worries 
West's Director of Public Policy Sue Ma-
son expressed her concerns about ca-
ble television advancements. "The 1970s 
marked competition in the customer 
premise equipment (CPE) realm, fol-
lowed by long distance competition in 
the 1990s," Mason said. "The '90s will 
mark a decade of competition in the lo-
cal loop, and that's scary." 

Competition worries 

Mason was clearly well-versed on ca-
ble television applications and its need 
to augment current video service rev-
enues with other, telephony-like appli-
cations. "Let's face it—the cable opera-
tors are putting in fiber. The reason 
they're doing it is for new service deliv-
ery and reliability," Mason said. "If you 
have fiber, it really doesn't cost you 
much to deliver a 3 kHz voice channel." 

Further, Mason said, the list of per-
ceived "problems" associated with the 
cable television industry, such as poor 
service quality and a lack of voice com-
munications experience, just aren't real. 
"Cable operators can buy the expertise 
they need, and they're focusing their 
attention on quality," she said. "A case 
in point is TCI, in Denver. They're of-
fering a two-hour installation window or 
the install is free. That's a lot better 
than what US West offers." 
Mason also emphasized that, in her 

opinion, cable TV is "clearly the most 
significant threat to local loop competi-
tion than anything else. PCS is some-
thing they can handle, and likely can of-
fer a better product than the telcos now 
do," she said. 
The telephone industry, she contin-

ued, has inherent limitations because of 
its high cost. "How many US West peo-
ple are in this room?" Mason asked of 
the attendees. 
Nearly one-quarter of the people in 

the room raised their hands in response. 
"In a competitive environment, there 
wouldn't be that many people from one 
company at a conference," she empha-
sized. 
To remedy that, Mason said telephone 

operations need to re-scale their opera-
tions, to reduce cost. But, she said, "you 
have to upgrade your networks. 
Twisted-pair copper just isn't going to 
cut it in the long term." CIED 
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Cellular: Controlled optimism 
In spite of the fact its customer base 

increased by 46 percent in 1992, the 
mood at the cellular industry's annual 
convention and trade show put on by the 
Cellular Telecommunications Industry 
Association (CTIA) last month in Dallas 
was one of controlled optimism. Inter-
spersed with accolades for being a shin-
ing example of all that's right with U.S. 
business were regular reminders that 
the industry is still in the midst of a can-
cer scare, is still facing strong competi-
tion from new technologies like PCS, 
and has yet to come up with a real plan 
that will ensure smooth transition to 
digital for its customers. 
Congratulations began during the 

opening session from the likes of Ap-
ple's John Sculley and Microsoft's Bill 
Gates, and continued through keynotes 
by cable expatriate Dr. Art Ulene and 
FCC Commissioner Ervin Duggan. The 
10,000-plus attendees heard each 
speaker quote an impressive litany of in-
dustry accomplishments: 
• From start-up to more than 11 mil-

lion customers in less that 10 years, in-
cluding the addition of some 3.5 mil-

lion subscribers in 1992 alone; 
• Annual service revenues of more 

than $4 billion in 1992, and capital in-
vestment of more than $11 billion; 
• The direct creation of over 34,000 

jobs in less than a decade. 
But the mere selection of Dr. Ulene as 

a keynote speaker was an indication 
that all was not well in cellularland. 
Since January, the industry has been 
barraged by media attention initiated by 
a Florida lawsuit claiming that the elec-
tromagnetic radiation resulting from 
heavy use of a portable cellular phone 
caused a fatal brain tumor. Rather than 
attempting to comfort attendees by sit-
ing evidence vindicating electromag-
netism as a carcinogen, Ulene recapped 
the largely mythical historical basis for 
the public's suspicions "going back 2,000 
years in the process" to demonstrate 
that while scientifically the cancer scare 
may be without grounds, it is deeply 
rooted in the public's consciousness. Ac-
cording to Dr. Ulene, this fact alone re-
quires that it be considered a very real 
matter. 
Competition is another threat the in-

dustry appears willing to take seriously. 
While several speakers, including Com-
missioner Duggan, indicated they ex-
pect cellular to be a dominant player 
in PCS, the general attitude was clearly 
that cellular could not expect to be the 
only player. Duggan said "it is likely 
for the Commission to allocate PCS spec-
trum over the next several months." 
And while there was no consensus as to 
how, or even when, licensing would be 
handled, the underlying assumption 
was that multiple licenses would be 
awarded in most metropolitan markets, 
and that existing wireless players would 
have plenty of company among li-
censees. 

It was also clear that the inclusion of 
spectrum auction revenue in President 
Clinton's recent economic proposal 
greatly increased the likelihood that at 
least some spectrum would be bought 
and paid for in the future, and that PCS 
licenses would be auctioned. Duggan 
said he wasn't ready to declare a posi-
tion on the issue, but did have some 
real concerns about auctions limiting 
minority ownership and entrepreneurial 
participation. 
During a panel on spectrum allocation 

issues, Dr. Thomas Stanley, FCC chief 
engineer, said that if auctions were un-
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dertaken, he couldn't think of a more ap-
propriate application than PCS licens-
ing. However, Dr. Stanley refrained 
from advocating auctions. 
The recent tentative selection of three 

companies, including Cox Cable, to re-
ceive PCS Pioneer's Preferences also 
generated a great deal of discussion. 
Interestingly, while several speakers 
questioned the merits of the applicants 
selected and the limited number of Pref-
erences awarded, Cox seemed to be con-
sidered the most solid choice. Other-
wise, the cable industry wasn't a 
primary topic of discussion at confer-
ence sessions. 
Cable did enjoy some representation, 

with Comcast's (also a cellular operator) 
Vice President of Strategic Planning 
Mark Coblitz participating in a panel on 
PCS technical developments, and Sci-
entific Atlanta's Vice President of 
Strategic Operations Bob Luff, speaking 
on future wireless services. Of course, 
with last year's appointment of Tom 
Wheeler as President of the CTIA, cable 
can claim some ongoing representation 
in cellular by virtue of the fact that 
Wheeler served as president of the 
NCTA from 1979 to 1984. 

Huge growth potential 

If the cellular adoption curve mirrors 

that of other popular consumer inno-
vations including VCRs and color TV, 
the industry is poised for a period of 
growth in which subscriber counts and 
penetration literally doubles over the 
next three to four years, reaching the 22-
to 23-million subscriber level in 1995 or 
so. Customer counts would double again 
between 1995 and 1998 or so if the anal-
ogy proves correct. 
Motorola Vice President Jim Caile 

predicted at the meeting that, by the 
year 2000, cellular penetration would 
stand at 30 percent of homes, a figure 
consistent with the adoption curve mod-
eled on VCR penetration. Impressive 
as cellular growth has been so far, an in-
flection point in the adoption curve may 
have been reached, the earlier VCR and 
color TV adoption curves suggest. 
Other wireless segments also stand 

poised for growth, according to Clifford 
Bean, an Arthur D. Little director. Last 
year, 12 million customers used pri-
vate radio services while 12 million 
more were paging system subscribers. 
Added to the 11 million cellular subs, 
that suggests a 1992 U.S. wireless ser-
vices market of at least 35 million cus-
tomers. 
By the year 2002, Bean suggested, 

some 90 million U.S. customers would 
be using PCS, cellular and other wire-
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less voice networks. Perhaps 20 million 
will use enhanced paging and messaging 
services, he argued. The U.S. PCS mar-
ket consists of 185 million vehicles, 92 
million residences, 115 million employed 
people in offices and factories and 45 
million employees whose jobs require 
them to travel from their premises on a 
regular basis. Bean predicted that cel-
lular telephone penetration would equal 
about 17.5 percent of the installed base 
of wireline connections by the year 2000 
or so. 
"PCS is the first market-driven 

telecommunications offering," said Bean. 
"Users know what they want and will 
buy it today, if it's available." What they 
want, he said, is a two-way, ubiquitous 
service, wristwatch terminals, eight 
hours or more of battery life between 
recharges and features such as call for-
warding, call waiting and caller identi-
fication, he said. Prices should be in the 
range between cellular and wireline lo-
cal access. 
To succeed, PCS firms must offer low 

call blocking, accurate billing, low-cost 
and light-weight handsets with days of 
battery life between recharges, and pric-
ing in the $25 to $45 a month area, with 
reasonable air time included in that 
charge. Bean noted that in addition to 
that, users want functionality that is 
nearly identical to cellular service, 
though at lower cost. "Cellular func-
tionality and PCS functionality are very 
similar in terms of user demand," said 
Bean. That might serve as a warning to 
PCS providers and a clue for cellular op-
erators. If Caile and Bean are right, 
digital cellular service at lower prices is 
a functional substitute for PCS. 
American Personal Communications 

President Al Grimes, whose firm has 
been testing Telepoint (outbound calling 
only, no cell handoff) services in the 
Washington and Baltimore areas, said 
users would expect monthly fees and 
handset costs of: 
• Cellular, $60 to $100, handsets of 

$350 to $1,500 
• PCS, $30 to $50, handsets at $100 

to $150 
• Outbound calling, inbound paging, 

$25 to $35, handsets at $125 to $175 
• Outbound calling only, $15 to $25, 

handsets at $75 to $125. 
• Paging, $10 to $20, handsets at $75 

to $100. 
Significantly, Grimes said the net-

work APC would deploy would feature 
"ubiquitous, high-speed handoff." That, 
despite APC's testing of an outbound-
only, pedestrian-oriented service with no 
cell handoff at all. PCS proponents, 
make note of the change. CED 

By Tom Brooksher and Gary Kim 
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Signal leakage and proof testing 

Remember the rush to meet the signal leakage compliance deadline in 1990? Doesn't it seem like that 
was a lifetime ago? Well, we'd like to find out if signal leakage is still troublesome or whether cable systems 
have largely licked the problem. 
To respond to the survey, simply make a copy of this page, fill out the questionnaire and return the survey to 

our offices (via fax to 303-393-6654 or mail to 600 South Cherry Street, Suite 400, Denver, CO 80222). We'll 
tally the information and print the overall results in a future issue. 

So, if you've ever wanted to add your input to the industry's conventional wisdom surrounding these issues, 
now is the time to do it. 

Please answer the following questions as honestly as you can. Remember, no names will ever be used. 0? o 

3 
o 
o 
.0 

o 

1. Would you say the management of your system takes signal leakage seriously? 

2. Do you think your system has greatly reduced or eliminated signal leakage when compared to a couple of 

years ago? 

3. Does your system find it difficult to meet leakage specifications on an ongoing basis? 

4. How does your system perform signal leakage tests: 

Via flyovers? 

Drive-outs performed by system personnel? 

Other monitoring methods? 

5. Would you say you have adequate equipment and resources to perform regular leakage monitoring? 

6. If you could grade your system's leakage performance (A = excellent, F = failure), what grade would you 

give it? Grade 

7. Has your system been inspected by the FCC anytime in the past year? 

8. If so, was the FCC satisfied with your signal leakage levels, logs and procedures? 

9. Do you think your system would pass if a leakage inspection were to take place this month? 

10. Speaking of inspections, were you satisfied with the way your system performed in the proof of perfor-

mance tests in January? 

11. Which proof test(s) were the most difficult for your system to pass? 

12. Will your system be able to deliver 43 dB carrier-to-noise ratio to the home in 1995 as is—or will it require 

an equipment upgrade? 

13. Overall, would you say your cable plant delivers high-quality video? 

Please provide the following information: 

Your title 

Your job function 

The size of your system 

The length of your CATV 

The state in which you 

Your MSO (optional) 

(# of subs) 

career (years) 

work 
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Results of training survey 
Managers talc ote: An overwhelming majority of the readers who responded to our survey on 

training say they think their company's approach to training employees needs to be reviewed or 
overhauled. This feeling crossed regional boundaries, job titles and all sizes of systems, according to 
the survey results. 
To put a positive spin on things, one respondent—the technical trainer/safety supervisor for Cox 

Cable Spokane—noted that "all training needs to be reviewed/updated periodically." 
An analysis of the survey results indicates cable systems are light on formal, in-house training 

programs for installers and technicians, yet are relatively generous to individuals who choose to join 
the SCTE and/or enroll themselves in courses in cable television technology. 
For example, roughly one in five systems offers formal training to service techs, maintenance 

techs and headend techs, yet four out of five would pay at least a portion of an employee's tuition 
expenses if he chose to enroll in a college or vocational school. About three out of five systems will 
pay for BCT/E reference material and exams, however. 
But the two most revealing responses came to questions related to employees having adequate 

training to do their jobs and whether they feel their company's training programs need to be over-
hauled. The results of the entire survey are printed below. Answers shown are in percentages. cL) 
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1. Does your company have formal, in-house training programs for: 

Installers? 40 60 - 

Service technicians? 20 80 - 

Maintenance or line technicians? 20 80 - 

Headend technicians? 20 80 - 

2. Does your company offer formal in-house training in customer contact skills for installers and technicians? 40 60 - 

3. Does your company offer formal in-house training in selling cable services for installers and technicians? 50 50 - 

4. Does your company provide any in-house training in fiber optics? 20 80 - 

5. If you chose to pursue college or vocational training in electronics, would your company pay at least 

a portion of the tuition? 70 20 10 

6. If you chose to take an outside course in cable television technology, would your company pay for or 

reimburse you for the tuition? 80 10 10 

7. If you chose to join the SCTE, would your company pay your membership and/or meeting fees? 90 10 - 

8. Does your company provide time away from the job to attend SCTE meetings? 80 20 - 

9. Would your company pay for you to take SCTE BCT/E certification exams? 70 20 10 

10. Would your company reimburse you for the cost of BCT/E reference materials? 60 20 20 

11. Does your company pay for the cost of the SCTE Installer Certification exam and practicals? 60 10 30 

12. Do you feel like you have received adequate training to effectively do your job? 60 30 10 

13. Do you think your company's approach to training employees needs to be reviewed or overhauled? 80 10 10 
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Ron Stoneburner performs the connector 
test during the Cable-Tec games. 

California chapters 
host 'mini-Expo' 
Nearly 500 cable system personnel 

and equipment vendors flocked 
to the Holiday Inn in Fairfield, 

Calif. in February for the third annual 
"Northern California Vendors Day," a 
two-day event sponsored by the Sierra, 
Central California, Golden Gate and 
Shasta chapters of the SCTE. 

Sixty-three companies spent $50 each 
to rent a table-top during the event, 
and nearly all reported brisk activity 
and a high level of interest shown by the 
350 system personnel who streamed 
through the exhibits and sat in on about 
two dozen different technical seminars. 
The event was created in the spirit of 

the SCTE Cable-Tec Expo, a trade show 
which has gained prominence as the 
single "hardware-only" event for the ca-
ble industry, according to Steve Allen, 
engineering manager at Jones Interca-
ble in Roseville, Calif., and the event co-
ordinator. "We wanted to try that con-
cept on the local level so we could get 
current product information into the 
hands of the people who use them," he 
said. "It has succeeded tremendously." 

Nationally recognized speakers 

Event organizers were successful in 
attracting nationally recognized experts 
in technology, including Scott Bachman, 
a CableLabs vice president, and Ken 
Wright, director of engineering for 
Jones, who is also chairman of the SCTE 

subcommittee on emergency broad-
casting. 
Bachman provided an update of the 

activities of the CableLabs Outage Task 
Force, which has focused on three main 
areas: 
• assess customer reaction to outages 

and correlate them to customer atti-
tudes; 
• track outage trends and perfor-

mance indicators; 
• determine outages causes and pro-

pose solutions. 
Separate customer attitude surveys 

performed by Viacom Cable and Jones 
Intercable determined that outages are 
a key complaint among customers, who 
are twice as likely to disconnect from ca-
ble service—or downgrade— if there 
are more than two outages every three 
months. 
Contrast that fact with a Westing-

house study that determined the in-
dustry average for outages is 5.6 outages 
every three months and it's easy to un-
derstand why viewers perceive that ca-
ble systems have reliability problems. 

After working to understand the na-
ture of the problem, the CableLabs Task 
Force began working to better track 
outages and find preventive methods. 
For example, Viacom and CableData 
are working to automate outage track-
ing within CableData's 8.12 software 
release, said Bachman. This should re-
duce reliance on subjective definitions of 
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outages while cutting back on the labor 
needed to track the events. 
Bachman said the Task Force is now 

determining methods to model cable 
system reliability as a function of the de-
sign process. The model measures reli-
ability in Mean Time Before Failure, 
or MTBF, and allows prediction of the 
number of outages based on how a sys-
tem is designed. 
A key concept of the model is that 

failure rates are additive in a tree-and-
branch system, said Bachman. There-
fore, a trunk amp that may be reliable 
for an average of four years may only 
have a rated reliability of 1.6 months 
when it's part of a 30-amp cascade! 

So, the Task Force has concluded that 
amplifier cascades cannot exceed 25 
units in length if a system wants to ex-
perience fewer than two outages a 
month. However, reduction of cascades 
below 12 amps provides little reliability 
improvement, according to Bachman. 
Similarly, power supply cascades should 
not exceed seven for optimum reliability. 

Proof tests 

The program was also able to draw ex-
perts from the Bay Area, including 
engineers from Viacom Cable and a rep-
resentative of the Federal Communica-
tions Commission. 
Viacom staff engineers George Camp-

bell, Tim Habiger and Wayne Pope pre-
sented attendees with a snapshot of 
how seven Viacom systems, represent-
ing 500,000 subscribers, fared in the 
January proof-of-performance tests 
(please see related story, pg. 36). They 
reported few problems in meeting the 
specifications, but said the 24-hour tests 
gave them the most problems. 

If the cable industry feels as though 
it's under scrutiny, it should look at 
what the FCC is up against, remarked 
Kate Henton, a public affairs specialist 
with the San Francisco FCC field of-
fice. "We are really an agency under 
siege right now" because of the com-
plexity of last year's cable legislation 
and the number of inquiries that will 
take place this year, she said. 

"I feel sorry for the cable industry 
right now because the Cable Act is so 
complex," Henton added. She said esti-
mates are that the Cable Act will cost 
every local franchise authority between 
$5 million and $8 million, according to 
the government's Office of Management 
and Budget. 

Yet, in spite of it all, the FCC inspec-
tions of cable systems will continue in 
earnest, with signal leakage being a top 
priority, said Henton. 

By Roger Brown 

 en>  
GAIN MORE 

SIDE REACH AND 
BETTER LINE 
ACCESS WITH 
THE NEW 

TEli29EA 

Boom-tip-mounted bucket puts your 
operator two feet closer to that hard-to-reach 

splice. And it provides line access from 3 sides of the bucket, 
eliminating expensive rotators. 

Positive hydraulic bucket leveling gives a solid, stable work platform, 
leading to increased productivity and greater worker satisfaction. 

A "cat-track" carrier system for 
control, air and hydraulic lines means 
less maintenance, more "up-time." 

The VERSALIFT TEL-29EA can 
be mounted on any 10,500 dual rear 
wheel chassis with 60" C.A. and can 
be tailored to meet any aerial work 
requirement. 

See your VERSALIFT Distributor 
for complete specifications, pricing 
and a demonstration! 

It's TIME to 
check out VERSALIFT! 

TEL-2 9EA 
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TIME 
MANUFACTURING COMPANY 

P.O. Box 20368 Waco, Texas 76702-0368 
(817)776-0900 TELEX (910) 894-5218 FAX (817) 776-7531 
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WHAT'S AHEAD 

SCTE 
Following is a list of 

SCTE technical seminars 
with contact name. If avail-
able, location and seminar 
topic are also listed. 
April 7 Badger State 

Chapter Installer and 
BCT/E exams to be admin-
istered in all categories at 
both levels. To be held in 
Fondulac, Wisc. Call Brian 
Revak, (608) 372-2999. 
April 7 Delaware Valley 

Chapter "Safety issues" and 
BCT/E exams to be admin-
istered in categories II and 
IV, both levels. To be held 
at Williamson's Restaurant. 
Call Lou Aurely, (215) 675-
2053. 
April 7 New Jersey 

Chapter Installer exams to 
be administered. Call Linda 
Lottie, (908) 446-3612. 
April 7 Central New 

York Meeting Group 
Installer exams to be 
administered. To be held in 
Syracuse, N.Y. Call Vincent 
Cupples, (315) 652-4698. 

April 8 Satellite Tele-
Seminar Program 
"Customer Service and 
Safety Issues, Part II," from 
Cable-Tec Expo '92. To be 
transmitted on Galaxy 1, 
transponder 14. Call SCTE 
headquarters, (215) 363-
6888. 
April 8 Greater Chicago 

Chapter "Installer Basics" 
and BCT/E exams to be 
administered in all cate-
gories, both levels. To be 
held at the Quality Inn, 
Palatine, Ill. Call Bill 
Whicher, (708) 362-6110. 
April 8 Iowa Heartland 

Chapter "OSHA Safety 
Standards." To be held in 
Cedar Rapids, Iowa. Call 
Mitch Carlson, (309) 797-
2580, ext. 3700. 
April 8 Music City 

Chapter "Digital Audio 
Services" with Steve 
Broyles and George Hale of 
Viacom Cable. Installer and 
BCT/E exams to be admin-
istered in all categories. 

both levels. To be held at 
the Ponderosa Steakhouse 
in Nashville. Call Dale 
Goodman, (615) 244-7462. 
April 13 Desert Chapter 

"Status Monitoring and 
Return Systems." To be 
held at the San Georgio 
Inn, Banning, Calif. Call 
Doug Williams, (619) 340-
1312, ext. 277. 
April 14 North Central 

Texas Chapter "Back to 
Basics on Fiber." To be held 
at the Arlington 
Community Center, 
Arlington, Texas. Call Scott 
Wilber, (817) 328-1281. 
April 15 Rocky Mountain 

Chapter "HP Spectrum 
Analyzers." Call Patrick 
Kelley, (303) 267-4739. 
April 21-24 Cable-Tec 

Expo '93 Orlando-, Fla. 
Undeniably, the biggest 
technical event of the year. 
Call SCTE Headquarters at 
(215) 363-6888 for more 
information or to register. 

SCTE 
Subcommittees 

The SCTE will be hold-
ing subcommittee meetings 
prior to the annual Cable-
Tec Expo. Volunteers are 
still needed in virtually all 
areas. The meetings will be 
held April 20 at the 
Orlando Convention 
Center. Times and exact 

Aim&   

locations are as follows: 
1:00-2:30 p.m. In-home 

Cabling Subcommittee, 
Room 12 A-B; Design and 
Construction Subcommittee, 
Room 12 C-D 

2:25-4:15 p.m. Interface 
Practices Subcommittee, 
Room 12 A-B; Emergency 

Broadcast Subcommittee, 
Room 12 C-D 

4:30-6:00 p.m. 
Maintenance Practices and 
Procedures Subcommittee, 
Room 12 A-B; 
Subcommittee, Room 

12 C-D 

' C 11 NIC A SEMINARS 

WITH Ce1041.2E TV TECIINOLOGY 
3 days of informative, cost-effective, 

up-to-date instruction for cable tv technicians. 

f4iLi 

GAL, PA 
GH, NC 

Call 809-233.2267 M` 
ext. 4422 for more information 

aco 
ELECTRONICS IN 
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GiiPerspecws 
• May 13-14 Multichannel 
minPerspectives has announced 

:conference titled Convergence I: 
lephone and Data Services, to be 
id at the Radisson South, 

Denver, Colo. The conference is rosigued to provide an in-depth 
. bk at the convergence of cable 
television and the voice and data 
services traditionally provided by 
.,the telephone companies. 

heduled sessions will include: 
ow to run a CAP," and 
pportunities for Cable 
perators in the Wireless 
evolution," among others. For 
ore information, call Tom 
rooksher at (303) 393-7449. 
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CABLE POLL 

Midwest CATV • CED • Cablevision 

Set-top convertors 
here to stay 
In a world of rapidly changing tech-

nology, one thing appears certain: The 
set-top convertor is going through yet an-
other metamorphosis that will likely 
keep the technology in the home for 
years to come. 

In the early days of cable, convertors 
were widely welcomed by cable sub-
scribers, deemed the breakthrough that 
enabled reception of multiple signals 
while enhancing the clarity of local and 
distant off-air signals. Then, convertors 
became the enemy in many cases. As 
recently as last year Senator Patrick 
Leahy delivered an incensed speech to 
Congress which described all the ways in 
which the features on his brand-spanlçin' 
new television were foiled by the con-
vertor box. 
And then there was digital compres-

sion. Last December, Tele-Communica-
tions Inc. grabbed headlines nationwide 
when it announced a plan to deploy dig-
ital compression—via digital set-tops— 
in millions of its U.S. cabled homes. 
More recently, Comcast Cablevision and 
Sammons said they will deploy digital 
set-tops. Clearly, these announcements 

paint a picture of a home environment 
that still includes some form of cable box 
planted squarely on top of the television 
set. 
There's more. In the most recent edi-

tion of the Cable Poll, 89 percent of the 
200 general managers polled reported 
the current use of convertors in their 
systems. Most (62 percent) use non-ad-
dressable devices; only 34 percent report 
using addressable versions. 
Most GMs (72 percent) report an av-

erage convertor age of one to six years. 
Only 15 percent say their convertors 
are between six and eight years old, 
and a scant five percent report owning 
convertors older than eight years. 
But are GMs ready to replace their ex-

isting convertor base? Not really, ac-
cording to the Poll. 
The majority, at 81 
percent, revealed 
little to no inter-
est at all in sup-
planting their ex-
isting devices. 
Perhaps the low 

desire to replace ex-
isting convertors 
stems from the fact 
the most of the re-
spondents, at 41 
percent, say digital 
decompression con-
vertors will not be 
available until 1994 
or 1995. In fact, in 
this category, the 
stoutest majority 
(at just one-third) 
say they don't know 
when the digital de-
vices will be avail-

able for home use. Then, there's the is-
sue of cost. Alarmingly, 36 percent say 
they're willing to pay the same price 
for digital decompression devices as 
they do for current analog devices. A 
more realistic 22 percent say they'd pay 
$150 to $250 more for the value-added 
devices; a whopping 40 percent don't 
know what a realistic price figure is. 
Granted, convertors have some dis-

tance to travel in the compatibility de-
partment before they can put a smile on 
the face of Mr. Leahy. But whether he's 
pleased or not, this new, digital breed of 
convertor—combined with the existing 
mix of installed analog devices—seems 
firmly planted into the future of cable 
communications. COD 

By Leslie Ellis 

What 
kind of 
convertor 
are you 
using? 

When do 
you think 
decom-
pression 
convertors 
that 
accept 
digital TV 
signals 
will be 
available 
for home 
use? 
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NEW PRODUCTS 

APC's Smart-
UPS series. 

New products 
Surge protector 

ECTOR, Texas—New from ACT 
Communications is its ACT 451 sin-
gle-line surge protector. The device has 
surge protection capability of up to 
85,000 amps and is equipped with a 10 
amp circuit breaker which provides a vi-
sual indication if the protector is in a 
failed state. The unit, ACT officials say, 
reacts in less than a nanosecond and has 
an optional remote alarm feature. The 
surge protector was designed to defend 
electrical equipment located in remote 
locations. 

Circle Reader Service No. 127 

Three new UPS devices 

WEST KINGSTON, R.I.—American 
Power Conversion (APC) has an-
nounced three new UPS models to com-

plement its line-in-
teractive Smart-
UPS series. The 
new 250 volt-amp, 
2000VA rack-
mountable and 
2000VA extended-
run units were de-
signed for local 
area network 
(LAN) applications 
and feature ad-

justable warnings, customizable options 
and synchronized power return. 
Standard features of the power sup-

plies include a UPS control language, 
which informs users of UPS perfor-
mance; a "replace battery" indicator, 
site wiring fault indicators; load me-
ters; a voltage booster and an optional 
support and interface kit. 
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Rotating bucket 

ARMSTRONG, Iowa—New from the 
Armlift Division of TG Industries 
is its rotating, walk-through bucket, de-
signed specifically for telescopic lifts. 
The hydraulically-controlled bucket fea-
tures 200 degree rotation and an in-
finitely locking brake for stability in 

any work po-
sition, Armlift 
officials say. 
An optional 
fiberglass lid 
and full splic-
ing curtain, 
folding seat 
and bucket 

Armlift's new rotating 
bucket 

Dimensions 
Unlimited's new 
Super Inverter. 

heater are also available. 
The rotating bucket enables opera-

tors to conveniently position themselves 
when performing splicing applications, 
without repositioning the splicing ma-
chine or truck, officials submit. Both 
side and end-hung buckets are avail-
able. 
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System design software 

Cadix International, Inc. has an-
nounced three workstation-based prod-
ucts for CATV plant design. CX-2001 is 
a design system that aims to automate 
the plant design process by performing 
on-line engineering analyses and as-
sisting in plant maintenance. The AD-
4001 automatic digitizing system works 
by converting manual drawings and 
maps into CAD-ready vector data. And, 
Cadix's FX-7001 software is an inte-
grated drawing management system 
which stores and manages multiple 
drawings and map on compact optical 
disk storage. 
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Power inverter for mobile apps 

ST. PAUL, Minn.—New from Di-
mensions Unlimited Inc. is a power 
inverter that transforms DC battery 

power to AC 
current, de-
signed for 
CATV trucks 
which use 
power-sensi-
tive video 
equipment. 
Features of 

the inverters 
include wall or 

shelf mounting and an improved wave-
form stabilizer circuit, Dimensions Un-
limited officials say. Further, a new 
"video wave" option has been added for 
cable TV applications. The option pro-
vides a "correct AC waveform for dis-
tortion-free monitor viewing," officials 
submit. 
Continuous power ratings range from 

1,200 to 2,100 watts and measure 
15.5x16x7.5 inches. A 90-day field trial 
is available. 
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Digital/analog switch system 

Broadband Networks Inc. has intro-
duced a network management and switching 
system for interactive video applications 
called Edconun. The system enables point-to-
point, point-to-multipoint and video-on-de-

mand conferencing via a metropolitan area 
fiber optic network. 
Both RF and baseband techniques 

are combined in a distributed architec-
ture, say Broadband Networks officials, 
making the system cost-effective over 
conventional, centralized switching ap-
proaches. Further, in addition to con-
ference switching, the system enables 
users to schedule year-long conference 
curriculums and provides different con-
ferencing formats for business or edu-
cation users while providing billing in-
formation to the service provider. Ana-
log and digital transmission links can co-
exist in the system, controllable by a 
single software package. 
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Video distribution amp 

ESE has announced its ES-201 4x1 
video distribution amp which features 

separate gain 
and equaliza-
tion controls 
for each of the 
four outputs 
on the unit so 
that up to 
1,000 feet of 

RG-59 cable can be compensated for. 
Each of the four video outputs are in-
dependently adjustable via separate 
front panel controls; a loop-through 
input and four isolated outputs are ac-
cessible via rear panel-mounted BNC 
connectors. 
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glibor 
ESE's video 
distribution amp. 

Multichannel video transmission 

New from the Grass Valley Group is 
its MCF-series video transmission sys-
tem, which transports multiple chan-
nels of full-bandwidth digitized video, 
audio and data over a single fiber optic 
cable. 
The system uses a high-speed, time-

division multiplexed bus architecture 
as its platform, which offers transport of 
up to 12 channels of broadcast quality 
(10-bit) video, each with up to four chan-
nels of audio or data. Or, the system 
can transport up to 16 channels of com-
mercial-quality (8-bit) video, each with 
two channels of audio and data. The 
system, which is uncompressed, is built 
primarily on point-to-point, unidirec-
tional communications links with a 
transmit and receive end and optical 
tributary cards. 
The system is both NTSC and PAL 

compatible, and is housed in a modular 
six rack unit frame. 

Circle Reader Service No. 134 
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NEW PRODUCTS 

Multidyne's signal 
generators. 

Handheld NTSC test signal generator 

BAYVILLE, N.Y.—Multidyne has 
announced its TS12 handheld NTSC 
test signal generator and a rack-mount-

ed version of 
the same de-
vice, both of 
which were 
designed to 
assist cable 
engineers 
when per-

forming the FCC's recently mandated 
amplitude characteristics tests. 
The 12 NTSC test signals include a 5 

MHz line sweep, multiburst, sinx/x, 
multipulse, NTSC-7 composite, NTS-7 
combination, among others. Multidyne 
officials say the handheld unit operators 
up to 12 hours on battery power. The 
handheld TS12 device is priced at $675. 
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Analog DFB laser diode 

Philips Key Modules has announced 
eight new laser diodes including ana-
log, digital and pump models. The two 
analog lasers (CQF93/D and CQF/94D) 
are 1310 nm and 1550 nm DFB types, 
designed for cable television and telecom 
applications. Specifications for the laser 
diodes include a bandwidth range of 600 
MHz to 5 GHz, a minimum of 60-chan-
nels of loading and a maximum relative 
intensity noise (RIN) of -155 dB/Hz. 
Built-in optical isolators and thermo-
electric coolers are included. 
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Automated OTDR 

BEAVERTON, Ore.—New from Pho-
ton Kinetics is a modular OTDR 
(OASYS 1000) system which combines 
automated design and a menu-driven in-
terface for OTDR measurements on both 
singlemode and multimode fiber optic 
cables. Designed for multiple fiber test-
ing, the OASYS 1000 can perform re-
peatable and unattended OTDR mea-
surements of fiber ribbons or up to five 
"ribbonized" loose tube fibers. 
The system includes an OTDR, a mul-

tiple fiber handler and a system com-
puter. Under the control of the system 
computer, the multiple fiber handler 
sequentially aligns the OTDR pigtail to 
each of the fibers in a fiber ribbon for 
testing. The computer also controls the 
OTDR, including measurement config-
urations, signature acquisition and an-
alyzation and report generation. Mea-
surement results include single and bi-

directional attenuation, point defect lo-
cation, loss and reflectance, and atten-
uation non-uniformity. 
Photon Kinetics officials submit that 

a bidirectional, two-wavelength OTDR 
fiber test can be accomplished with the 
OASYS 1000 in under 90 seconds, from 
fiber alignment to report generation. 
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Fiber cleaver 

HICKORY, N.C.—Siecor Corp. has 
announced its FBC-006 precision fiber 
cleaver, designed to cleave 250 mi-
crometer and 900 micrometer coated 
fibers to lengths required for fusion or 
mechanical splicing. 
No special training is required to op-

erate the new cleaver, Siecor officials 
say. Once the fiber coating is removed, 
the fiber is placed into the cleaver's fiber 
guides at the desired cleaved fiber 
length. A press on the top of the unit 
completes the cut, without any series of 
flaps, levers or slides. Length scales are 
included to permit accurate cutting to 
any desired length between five and 15 
millimeters. 
The unit includes a diamond cutting 

blade for accuracy. Cleave accuracy av-
erages less than 0.7 degrees from per-
pendicular, Siecor officials say. 
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Multipath ghost eliminator 

New from Spectrum is a direct pick-
up filter, the Ghost Buster, designed to 
eliminate or reduce cable TV signal in-
terference caused by external RF signals 
picked up and carried by the shielding 
of a coaxial cable communicating with a 
TV or VCR. 
Company officials say the unit is par-

ticularly effective in eliminating or re-
ducing double images, horizontal beats 
and diagonal lines/color distortions seen 
on subscriber television sets, when those 
disturbances are caused by insufficient 
shielding of the television or VCR's tuner. 
The unit features insertion loss of 0.6 

dB, return loss of 18 dB and RF shield-
ing of 100 dB. 
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Standby power enclosure 

NAPERVILLE, Ill.-Standby Elec-
tronics has introduced its 2000-series 
pedestal enclosures, designed to take 
advantage of new or emerging technol-
ogy implementation without the need for 
multiple pedestals or upgrades. The en-
closures support a variety of standby 
and standard power supplies, optical 

bridger or trunk applications and up to 
four full-size batteries. Accessories in-
clude universal mounting brackets, 
fused wiring harnesses and a fiber optic 
cradling system. 
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Modular satellite tracker 

ROCKLIN, Calif.—New from Supe-
rior Satellite Engineers is a modular 
tracking system design for retrofit into 
existing satellite antenna positioner 
systems. The Traxx-10 system adds in-
clined orbit satellite tracking capability 
to a positioner which currently has only 
satellite-locating abilities. 
The unit is rack-mountable and is de-

signed for installation into either fixed 
or mobile satellite communications sys-
tems, and is designed to interface into 
any three-axis steerable satellite an-
tenna system. It operates by sampling 
the AGC voltage from an associated 
satellite receiver and making correc-
tions to the position of the antenna to 
maintain the receiver AGC signal at a 
maximum. Under normal operation, the 
system can be set to track the satellite 
closely enough that the satellite signal 
remains within a 1 dB window, officials 
say. 
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Four-channel o-scope 

BEAVERTON, Ore.—Tektronix has 
announced the addition of two new four-
channel oscilloscopes to its family of 
analog, real-time scopes. The new 100 
MHz TAS 475 and 200 MHz TAS 485 
scopes were designed for "tough service 
applications" where multiple channels 
need to be displayed to troubleshoot cir-
cuit conditions, such as three-phase 
power or logic circuitry. The TAS 475 is 
priced at $2,395, and the TAS 485 is 
priced at $3,495. 
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Tektronix's two new four-channel 
scopes. 
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TEXAS SHOW 

Texas Show: Telephony discussions abound 
For anyone who needed further evi-

dence of an impending technologies con-
vergence, February's annual Texas 
Cable Show was yet another proving 
ground. Held in San Antonio, Texas, 
the confab featured a patchwork of dis-
cussions from telephone, competitive 
access and utility company representa-
tives, with one common thread: 
Cooperation. 

Indeed, a more apt word may be co-op-
eration—because in a session titled 
"Telecommunications Opportunities for 
Cable Operators," representatives from 
Sprint Corp., Kansas City FiberNet and 
the Iowa Public Utility Co. all expressed 
and implied a desire to work together 
with cable operators. Phrases like "let's 
work together" and "strategic alliance" 
seasoned the well-attended session, 
where the three vastly different firms 
almost lobbied attendees to consider 
them for future voice-delivery agree-
ments. 

Why CAP is hot 

However, if cable operators do decide 
to test the alternate access waters, 
they'd better do so quickly. That was the 
message from Ron Johnson, VP and 
general manager for MWR Telcom, who 
spoke on behalf of the public utility com-
panies. "The window of opportunity (for 
non-telco-provided voice services) is 
slamming shut—so get your fingers out 
of the way," Johnson said. 
Why should cable operators get 

stirred up about telephony? Consider 
this: Kansas City FiberNet, a competi-
tive access company with roughly 25 
business customers in the Kansas City, 
Mo. area, estimates it will make $1 mil-
lion/year in revenues for its alternate 
path to the city's long distance exchange. 
"The key for us is our affiliation with 
TeleCable, the local franchise holder in 
the area. We view it as almost a kingpin 
of the future success of this endeavor," 
said Robert Niles, president of Kansas 
City FiberNet. 
By contrast, David Scott, a strategic 

planner for Sprint, relayed the following 
revenue figures as another financial 
carrot: 
• Cable television: $12- to $13-bil-

lion/year 
• Telcos: $90 billion/year 
• Long distance carriers: $65 bil-

lion/year 
• Cellular industry: $4 billion/year 
"So—is the opportunity real? It's not 

only real, but it's central to your fu-

ture," Scott emphatically told those in 
attendance. "Not only because of the 
magnitude of the potential revenues, 
but because of your technology." Cable 
television, Scott noted, is probably in 
the catbird seat right now (in terms of 
network superiority)—but needs to cau-
tiously guard its technological edge. 

The risks 

Clearly, such a high-ticket payoff 
doesn't come without some risk, mostly 
notably that of competition. 
"Competitors are all over the place in the 
local exchange," Niles said. Scott agreed: 
"It's getting awfully crowded within the 
local exchange. Cable's advantage is 
that its competitors are going to find it 
very difficult to respond for a long, long 
time because of telco's inherent regula-
tory restrictions and high-cost struc-
tures." 

Further, Scott noted, the telephone in-
dustry is saddled with a network that is 
"outmoded," although he foresees 
change. "Some of (the telcos) are making 
fairly sophisticated moves to combat 
their inefficiencies," Scott said, citing 
recent announcements by Ameritech 
and Southwestern Bell. 

Niles cited several other risks associ-
ated with alternate access-type voice 
services, including regulatory and reli-
ability concerns. The educational ramp-
up time required to learn the telephone 
business can also be tricky, Niles said. 
"Just the language used in the tele-
phone industry is not necessarily easy to 
learn," Niles said. 
But perhaps more importantly, the 

issue of equipment cost can surface as a 
hazard. "This is turning out to be a very 
capitally-intensive business, which rais-
es the question of how we pay for the op-
portunities we pursue," Niles said. "The 
days of luxury when we could build a 
network piece by piece are over. To be 
successful, you need to spend a lot of 
money in a hurry." 

All of the participants cite the strate-
gic alliance as a means to get a leg-up on 
the provision of voice services. Sprint, for 
its part, said it is actively pursuing "fair-
ly specific allegiances" with cable and 
"other" players—which will possibly in-
clude wireless, utility and local exchange 
companies. 

"We plan to announce some trials 
soon," Scott said in the session. "Also, 
we're working on a marketing alliance to 
be used to see if cable operators can 
provide good, honest telephone service to 

the residence." 

Possible steps to take 

Johnson offered this advice to cable 
players who want to get in on the voice 
business: "Focus is the most important 
thing to remember. Aside from that, 
keep your costs down, provide a redun-
dant network—the price of down time is 
astronomical—and consider changing 
your name from something other than 
that of your cable business. When you go 
out to sell alternate access services, you 
don't need the perceived reliability prob-
lems of the cable system hanging over 
you." 

Further, Johnson said, cable operators 
should be aware that utility companies 
across the nation are going to install 
fiber "in a big way." 

"It's natural for us to partner with 
one another," Johnson emphasized. 
"We're all stringing lines on the same 
pole. By partnering with a local utility 
company, on one cable instead of three, 
you save one-third of the installation 
costs and get your signal higher on the 
pole." Doing so, Johnson said, will en-
able the alternate access firms, utility 
companies and cable companies to "come 
out of their respective corners." 

"Together, we could go after the tele-
phone companies," Johnson said. 

Other Texas Show 
news 
Haag named chairman of SCIE IPS 

Also in Texas, TCI's Director of 
Testing and Evaluation Jim Haag was 
named chairman of the Society of Cable 
Television Engineers' Interface Practices 
Subcommittee, replacing interim chair-
man Steve Willardson of Tele-
Communications Inc. and outgoing 
chairman David Franklin of Time-
Warner Cable. 

"I want to move fast, and submit for 
adoption as many standards and prac-
tices as is possible," Haag said at the 
Texas Show. The group has already 
adopted a standard for the male port of 
the F-connector interface, and is now 
pushing for a standard on drop cable, F-
connector female port, push-on F-con-
nectors and trap interface specifica-
tions, Haag said. Also, the number of 
test methods being studied by the group 
has increased to 22—five of which will 
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be re-submitted for adoption by the 
SCTE following revisions. 

Also, the IPS has asked for CableLabs' 
assistance in developing a standard for 
the effectiveness of RF shielding. "We've 
asked the Labs to help us with the struc-
tured testing to help set standards in 
that area," Haag says. 
Haag noted that a new reference pub-

lication titled "Recommended Practices 
and Test Methods for the CATV 
Industry" is available in limited quan-
tities. The 1,000-plus page binder in-
cludes all of the currently available 
SCTE standards and testing documen-
tation, in a three-ring format so that 
sections can be replaced as finalized 
standards become available. The 30-
section book, which Haag jokingly refers 
to as "the IPS Bible" because of its 
breadth and girth, is available by con-
tacting him at (303) 267-5169. 

Channel, Optical Cable ink deal 

Channell Corp. and Optical Cable 
Corp. announced the signing of an ex-
clusive agreement wherein Channel will 
market, sell and distribute Optical Cable 
Corp.'s D-series tight-buffered fiber ca-
ble. Optical Cable Corp., prior to its en-
try into the cable market, supplied cable 
for local area network applications. 
The D-series cable uses a tight. 

buffered approach as opposed to loose-
tube, gel-filled versions. The actual glass 
used is the operator's choice, officials 
say. Both armored and non-armored 
versions are available. 

Other news 
Augat division moves 

Augat Inc. has announced that its 
Communications Products division has 
moved from its West Seattle locations 
into a new $5 million, 75,000 square-foot 
manufacturing facility in Kent Valley, 
Wash. With the move, Augat consoli-
dated all of its operations and 150 em-
ployees from four West Seattle buildings 
into one building. Augaes new address 
is 23315 66th Ave., South Kent, Wash., 
98032. The new phone is (206) 854-
9802 

Mind Extension gets SCTE nod 

Four interactive video courses devel-
oped by Mind Extension Institute 
have been approved for recertification 
credit by the Society of Cable Television 
Engineers. The courses "Customer 
Service: Your Key to Success," "Sales 
through Service," "Installer Training" 

and "General 
Safety" are worth 
two credits each. 
Also, the "Installer 
Training" course 
helps students to 
prepare for BCT/E 
Category VI (ter-
minal devices). 

New company 
formed 

A new corporation 
was started recent-
ly to supply new 
and used cable 
equipment to the 
cable industry. 
Called Quality 
Cable and Electronics Inc., the firm is 
run by David Green and will sell head-
ends, earth stations, line actives and 
passives and more. 

SCTE President Bill Riker (second from left) and Director of 
Chapter Development Marvin Nelson (left) meet with Connie 
Buffalo and Victor Harrison of MEI to announce qualification of 
MEI interactive video courses for SCTE recertification credit. 

Wright files comments to FCC 

Ken Wright, director of technology 
for Jones Intercable and an active 
participant in the cable industry's re-
sponse to an FCC Notice of Proposed 
Rulemaking on emergency broadcast 

systems (EBS) apparently felt so strong-
ly about the subject that he decided to 
file his own, personal comments. 

In his comments, Wright notes that he 
is "very concerned" about the "extreme 
financial burden which the new system 
may place on cable operators." An at-
tachment to Wright's comments esti-
mates a potential $100 million to $500 
million price tag for cable participation 
in EBS, depending on an impending 
FCC decision. 

Get your money's worth 
with Budco Taplocks. 

No other cable TV marker out-sells, 
out-lasts, or out-performs the 

Budco Taplock 

Since we invented the 
Taplock in 1970, more Budco 
Taplocks have been sold than all competitor 
drop marker products combined. 

Buy the best Choose the original in cable 
IV markers. The Budco Taplock. 

Budco 
The helot*. Company. Setting The 
Induary Standard In Dire Markers_ 

1-800-331-2246 Ask for Dept #1104 Fax: 1-918-252-1997 
P.O. Box 3065 Tulsa, OK 74101 
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"I believe that serious consideration 
should be given to whether cable opera-
tors should be required to override both 
audio and video programming, and/or 
whether equipment purchases should 
be mandatory unless funding is made 
available to offset these costs," Wright 
noted of the potential cost figures. 

Patent received 

Instant Video Technologies has 
announced receipt of an Australian 
patent (number 627841) for its burst 
transmission technology designed to 
send and receive video and audio pro-
grams across a variety of networks in "a 
fraction of real time," officials there say. 
Specifically, the transmission system 
can transmit a two-hour video program 
over fiber optic cables in roughly 15 sec-
onds, although the company submits 
that cable TV and satellite transmis-
sion require "slightly longer" transmis-
sion times. 
The company believes the technology 

to be an essential component in various 
video-on-demand applications within 
the home. 

Ameritech announces re-org 
Ameritech has announced a new 

plan to create 12 business units focused 
on "helping customers realize the 
promise of the information age," said 
William Weiss, chairman and CEO for 
the company. Eleven of the units will be 
organized around specific customer 
groups, plus a single unit to run the 
company's network in Illinois, Indiana, 
Michigan, Ohio and Wisconsin. 
Ameritech's Bell companies will con-
tinue to function as legal entities own-
ing current Bell company assets in each 
state. 
Under the new structure, Ameritech 

customers eventually will have a single 
point of contact to order telephone ser-
vice, arrange for communications equip-
ment, and handle advertising directory 
needs. "In effect, the customer will call 
the shots in how he or she wants to be 

served by us," Weiss said. 

Wegener, Medical News Net agree 
Wegener Communications Inc. 

has been selected by Medical News 
Network to supply addressable video 
receivers. The network will begin broad-
casting this spring, and is provided to 
doctors via a direct broadcast into their 
offices. 

Photon Kinetics, AT&T ink deal 
Photon Kinetics Inc. and AT&T 

have announced the signing of a tech-
nology transfer agreement in which 
Photon Kinetics will have exclusive 
rights to commercialize the optical fiber 
preform measurement technology de-
veloped by AT&T Bell Laboratories. 
Photon Kinetics plans to use the tech-
nology for the development and pro-
duction of optical fiber preform profiling 
systems, which will be made available to 
manufacturers of optical fiber world-
wide. 

By Leslie Ellis 

Large, 
continued from page 83 
Decoder Interface installations, then 
conventional taps can be replaced by 
addressable taps which control only an 
on/off function. This is already a mature 
product that has been installed in 
hundreds of thousands of locations. 
So what is the industry (and FCC) to 

do about the situation, given a lot of 
very complex choices? 

First, recognize that no single tech-
nology will fit all situations. System 
size, density, existing control technolo-
gy, plans for introducing new technolo-
gies, rebuild schedules and many other 
things will affect the optimal choice. 
The FCC rules should be sufficiently 
flexible to accept any solution that sat-
isfies simultaneous access to two chan-
nels, without requiring simultaneous 
access to all premium services. 

Second, the Commission should avoid 
hampering the development of digital 
compression by forcing the same stan-
dards on it as on analog channels. The 
most likely uses for digital compression 
are for delivery of multi-channel PPV 
and various narrowcast services. These 
are not the sort of services that are 
"skimmed" the way broad interest pro-
gramming is, and, therefore, are not at 
the root of subscriber dissatisfaction over 
tuning limitations. Should the nature of 
this, still very new, transmission method 
change, the rules can be revisited. 

Third, realizing the tremendous up-
side potential from a wide deployment of 

Decoder Interface solutions, the 
Commission, as part of its definition of 
"cable-ready" reception equipment (see 
companion article, page 84), should man-
date the inclusion of this low-cost con-
nector in any set that tunes the cable-ex-
clusive channels. The ELVNCTA Joint 
Engineering Committee should be given 
the mandate to modify it sufficiently to 
accommodate upgrades to HDTV and 
digitally compressed signals. 

It is the author's opinion that most ca-
ble operators who now use addressable 
convertors would readily adopt this so-
lution as the best for themselves and 
their customers if connectorized sets 
were commonly available. 

Finally, operators need to carefully 
study all of the alternatives, make their 
feelings known to the FCC, and be pre-
pared to adopt the solution which best 
balances capital and operating costs, 
customer benefit, and competitive chal-
lenges for their system. 

Footnotes 

1. Notice of Inquiry, In the Matter of 
Implementation of Section 17 of the 
Cable Television Protection and 
Competition Act of 1992; Compatibility 
Between Cable Systems and Consumer 
Electronics Equipment, ET Docket 93-7, 
FCC 93-30, Adopted Jan. 14, 1993, 
Comments due March 22, 1993, Reply 
comments due April 21, 1993. 

2. Cable Television Cosumer 
Protection and Competition Act of 1992, 

Enacted Oct. 5, 1992, commonly called 
the Cable Act of 1992. 

3. Several provisions of the law have 
been challenged legally, but until the 
courts rule otherwise, it must be as-
sumed they will be upheld. 

4. Stations received by satellite are 
not required to be in the basic tier. 

5. Cable Act of 1992, Section 
623(b)(7)(A). 

6. Cable Act of 1992, Section 614(bX6). 
7. Cable Act of 1992, Section 623(bX8). 

It should be noted that cable operators 
who cannot technically offer such a tier 
are granted a 10-year exemption from 
this requirement. 

8. Cable Act of 1992, Section 
623(b)(4)(B). 

9. Connecting Cable Systems to 
Subscribers' TVs and VCRs—Guidelines 
for the Cable Television Industry, is-
sued by the NCTA Engineering 
Committee's Subcommittee on 
Consumer Interconnection, chaired by 
the author, 1987. 

10. A new positive trap technology 
has been introduced that replaces the in-
terfering carrier by a pre-distortion of 
the video sideband. While this allows 
trap use at higher frequencies and im-
proved picture quality, it does not over-
come the broadband loss of the trap. 

11. The Decoder Interface Connector, 
commonly called the MultiPort Jack, is 
a fully negotiated and released stan-
dard, recognized by both the American 
National Standards Institute and the 
EIA as standard ANSI/EIA 563. 
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CAREER MARKETPLACE 

peter FroehFroehlich & Co. lich 
search 

SCTE Member 

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

All levels of Technical 
Positions - Corporate to 

Hourly. Positions 
Available Nationwide. 

Call or Write. Fees Paid. 

WE HAVE THE 
POSITION FOR 

YOU... 
Place your help wanted 
ad in CED's "Career 
Martketplace", and let 
CED recruit for you. 

1-800-866-0206 

CABLE 
LABOR 

SERVICES 

NO 
COST 
FOR 

System Operators/Contracting Companies 
CABLE LABOR SERVICES will save you money and increase your hiring options. 
When you need individuals, crews or companies for construction or 
maintenance, we're your source for qualified workers and companies. 

• National Advertising for your present and potential job openings. 
• Prescreened contracting companies information packets and references. 
• Prescreened resumes of quality construction and maintenance workers nationwide. 

Call (702) 723-1121 Fax (702) 723-1120 • HCR 31, Box 108, Sandy Valley, NV 89019 

PUBLIC NOTICES 

FIBER OPTIC TRAINING IN THE ROCKIES 

1993 Schedule 
• May 17-28 • July 12-23 • August 16-27 
• September 20 - October 1 • November 1-12 

Fiherl.ight International 
2100 W. Drake #269 

Fort Collins, CO 80526 
Regional and Custom Courses Available 

(303) 663-6445 

PRODUCT 8c SERVICES DIRECTORY 

Gr 
Control 
Technology 
Inc. 

THE CITATION IV Fiber Node Standby Power Supply 
• Pulse Width Modulation Regulation (Patented) 
• Automatic Self Test Diagnostics 
• Battery Overcharge Alarm 
• Status Monitoring Interface (Optional) 
• Temperature Compensated Cycle Charging (Patented) 
• One 12 Volt Battery 

• Short Circuit Proof 
• Input Transient & Surge Protection 
• Auxiliary Generator Input 
• Modular Construction 
• Available in 3 or 5 Amp 

INDUSTRY PROVEN RELIABILITY AND INNOVATION 

For More Information Call JERRY CONN ASSOCIATES, INC. 

800-233-7600 
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Gilbert AHS 
LAC 
Off Shore 
Amphenol 

PRODUCT 8( SERVICES DIRECTORY 

AUTHORIZED  PARTS CO. 

Leader in Parts Supply 
New and Used Converters 
Headend & Line Equipment 

Experienced Export Staff 

See us at Booth #502 at the SCTE Show 
USA Office: 708-658-6900 • 24 hour FAX: 708-658-0582 

Repairs for ISS Products 
Former ISS personnel now providing repairs for 
ISS and other brands of headend equipment. 

Support from the people who were the factory support! 

Quality Service/Reasonable Repair Times 
Doug Hutchins • John Coiro 

Westchester Associates, Inc. 

(800) 852-2173 

White Sandi 
simirllt 

Jumper Cables 
CUSTOM MADE CABLE ASSEMBLIES INCLUDING 

F to F, N to N. BNC, RCA, F-81 
RG-56 
RG-59 
AG-11 
RG-213 
RG-214 

Belden 
Times 

Comm/Scope 
Intercomp 

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 

Local Weather 
Temp:85 F Humidity 35% 
Wind from SW @ 5 MPH 

Split screen control allows logo 
and text to remain on screen 

...Scrolling messages... 
12:24:30 THURSDAY 3:21:92 

Modern "RAMC 

"'" Mao -VIDG" 
Cable 12 
supplied  

II H 
I 'Mart COMMODORE 64 I   

URMSHISM112 Z  °HEESSES88.... 
z tt 

}v. •„," 
Upload & Download Control commands & 
pages via modem to Multiple Site Headends 

II+\ 
clock 
"Belk" 

MÎRDongAlll nilMeAle 
Coirutttrel tot en'tts 

7ç=3' 
um/wig/V. 

Logos can display 
on Video Poster 

'Hi-Res fonts, Video Page & Character enerator tore more than 600 pages 
Logos & pictures directly on cartridge *16 colors, 9 letter sizes, Crawl, Flash, 
Special effects *Two (240 Itr.) variable size crawls per page *Accurate real 
time clock & date any location *Restores & displays pages, time & date even if 
power fails! *Low cost C64 computer (NTSC + Ch 3/4 out) *1 00 Time and date 
event control commands *Infra-red remote option controls up to 8 VCR's 
*Upload & Download pages+commands via modem *Controls model "AMA V' 
& external relays & VCR's °Generate NTSC color bars + message crawl lines 
*User friendl , incl. demo disk with hel. .a.es & Instructions on VHS tape 
Model • Price • Description of "Video Poster" Tm Options: Call for Demo tape 

"RAMC" $289.95; Video Poster; 150 page Battery backed RAM-disk, video cable & manual 
"RAMX" $349.95; Video Poster; 600 page Battery backed RAM-disk, video cable & manual 
"VIDG" $189.95; Video Poster; no Ram-disk, video cable & manual 
"C64" $159.95; Refurbished computer, with power supply (1 year warrenty all products) 
"Modem" $ 89.95; 1200 baud Hayes compatible plug-In modem for remote page transfer 
"BCLK" $ 69.95; Battery clock (with RAM) restores time & date if power fails 
"PK8'" $159.95; Controls 8 relays 4. DVM2; "WX1" & "WSDM "Inputs; infra-red sender 
"WX1" $189.95; Temp. deg. C. or F. • Humidity sensors; Req. PK8 
"WSDM" $279.95; Anamometor Wind speed and direction; Req. PK8 
"1541" $189.95; Optional disk drive; external unlimited back up for RAMC/X or VIDG 
"RMAV" $ CALL; 2 to 8 750 "F" stereo or mono • video AXB switches 
"DVM2" $379.95; Page controlled Digital audio;10 messages, 2 mln. 
"UPS1" $279.95; Uninter uptible power supply with 5 hour batteries 

WSDM 
UPS1 

• 

For Professional Classified 
Advertisements contact: 
Ylanah Sloane, CED 

1-800-866-0206 
or 215-964-4982 

Fax: 215-964-4663 
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A-28 Van Mounted Lift 
Utility Version Also Available 

ENGINEERING/DESIGN/CONSTRUCTION 

CALL FOR YOUR CATALOG 

800-233-8713 
THE 

TOOLS 
OF THE 

TRADE 

1111 

IMffl 

CABLE SYSTEM 
SURVETCO. 

MAPPING • DESIGN• AS-BUILTS • CAD & 
DRAFTING SERVICES 

Let Us Map iSt Design Your 
Fiber Upgrade 

126 W Michigan Ave • P D Elox 824. Marshall, MI 49068 mum 
(616) 781-3455 FAX (616) 781-5177 AMMMla 

New Construction Installs • Balancing • Splicing 

54/04* 
Cable Construction, Inc. 

Performance Built Our Company 
Specializing in Rebuilds & Fiber Optic Installation 

Harold Bigham 
(904) 932-6869 

P.O. Box 903 
Gulf Breeze, FL 32562 

FCC PROOF OF PERFORMANCE TESTING 

P.O. Box 244 
Yankton, SD 57078 

(605) 665-1393 

FIBER OPTIC DESIGN & 
ACTIVATION 

HEADEND OPTIMIZATION 
COMPLETE SYSTEM AUDITS 

AUTOCAD CUSTOMIZED CATV MENU 
& SYMBOLS LIBRARY 

CAD DRAFTING & DESIGN 

STRAND MAP & AS BUILT 
MAP DIGITIZATION & REVISIONS 

(800) 292-0126 

3 CABLE CONSTRUCTORS, INC. COMPLETE TURNKEY CONSTRUCTION 1-800-338-9299 

• Coaxial and Fiber • Emergency Fiber 
• Mapping and Design Restoration 
• Make Ready • System Sweep 
• Splicing and Activation • Proof of Performance 
• Fusion Splicing • Turnkey Headend 
• Material Supply • Complete Turnkey 
• Aerial, Underground & Project Management 

Fiber Construction 

quality service performed on a timely basis I 

CABLE 

TELEVISION 

CONTRACTORS 

COUNCIL 
Of the Power & Communication 
Contractors Association 

NATIONAL 

ORGANIZATION 

FOR CATV 

CONTRACTORS 

FREE INFO  
• Conferences - bum= 
- Publications • Safety 

Tel: 800-542-7222 
Fax: 703-823-5064 

GET A SUPER DEAL ON A NEW „iiaL éon en= 
TELSTA A-28 VAN MOUNTED LIFT """r g&o5uad 

• Fully Equipped • Ready-To-Go • 
• In Stock Coast to Coast for Fast Delivery • 

It's The #1 Productivity Tool for the CATV Industry 

CALL TODAY TOLL-FREE: 1-800-521-5351 
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EQUIPMENT MARKETPLACE 

Converter Repair 
At its best! 

• Flat rate billing 
• Outstanding warranty 
• Serving NE w/free pickup & delivery 

Call for testimonials & free offer 

Vision Electronics, Ltd. 
Albany , NY • (518) 462-6392 

(REFURBISHED /BOUGHT I SOL-l-.) 

• G.I. Video Cipher II 
- $430 

• Magnavox 5-330 Trunks 
- $325 

• Jerrold SJ Trunk 
- 6199 

• Standard 32 C/K Rec 
- $265 

• DX DSM140B Agile Mod 
- $315 

• Standard MT 700 VC II 
- $465 

MINIMUM QUANTITIES APPLY 
Call for complete inventory list: 

ARENA SERVICES INC. 90 day warranty 
We service what we sell 215-630-0320 

USA Fax: 215-630-8202 

WANTED 
Headend - Linegear - Converters 

Magnavox, Jerrold. SA 

DRAWINGS at your FINGERTIPS 
in SECONDS 

STORES UP TO 

1200 DRAWINGS KINGFILE 
Drawings hanging individually or in groups make flat files obso-
lete. You can tile or retrieve any drawing, print, overlay sheet, 
map, etc. in seconds without ever touching your filed sheet. 
Self•adhesive Suspension Strips for SINGLES and Metal Hangers 
with spring clips or MULTIPLES provide speedy insertion and 
removal. No thumbing through drawings in fiat tiles • no smudges, 
tears or dog-ears. Duality wood or steel KINGF ILES are counter 
balanced for easy access, minimum floor space and lowest tiling 
oast per sheet. 

— Write for Details and Free Catalog — 

H. SCHREIBER COMPANY — Red Lion, PA 17356 

PHONE 717-244-3625 

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

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

SATELLITE ANTENNAS 
Used Scientific Atlanta 10 meter, Simulsat 5 meter, Harris 6.1 meter. Many others also available. 

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

SEE US AT BOOTH #126 / CABLE-TEC EXPO 

Main Line Equipment Inc. 
National Distributor for 

PATHMAKER-TEXSCAN 

WE BUY • 
Used converters & used line gear 

WE SELL • 
Refurbished converters & line gear 

WE REPAIR • 
Converters & line gear for cable systems 

ALL AT REASONABLE PRICES 

Distributor of EAGLE traps 

1-800-444-2288 • FAX 310-715-6695 
Los Angeles, California 

SURPLUS 
RAYCHEM 

LRC 
GILBERT 

Drop, 412, 500, 750 
All new 

Big Discounts 

HP COMMUNICATIONS 
ph: 614-852-4816 
fax: 614-852-9283 

CO
NT

AC
T 
US
 F
IR

ST
! 

dB-tronics 
Equipment Service and Sales 

Upgrade, modification and repair of 
Subscriber, Dist., Headend & Test Equip. 

Sales of Re-manufactured Equipment 

Specialists in SA Addressable 
Converter Repair, including Inband 

Industry Leader in Quality, 
Customer Service and Security 

State-of-the-Art Repair Software 
Provides Extensive Tracking & Reporting 

Free Pickup and Delivery, "True" 
Flat Rate Pricing 

Voice (8134)) 356-2730 • Fax (803) 439-7333 

For More Information Write To: 

dB-tronics Inc., Attn: CEO Ad 
182 Quinn Road • Wellford, SC 29385 

get converted! 

EMERGENCY 
ALERT SYSTEMS 

BY 

Idea/onics 
69 channels 14 day delivery 

compatible with all headends 

-AFFORDABLE-

(701) 786-3904 

24 and 88 channel units 

also available 

the 
CableShoppe 

inc. 

Jerrold 
DRZ-3 
DON-5 

DRZID-3A 
DL-4 

Hamlin 
CRX-5000-3 
CR-6000-3 
CR-6600-3 

Panasonic 
TZPC 120-3 
TZPC 130-3 

Scientific Atlanta 
8500-311 
8550-321 

Cable Companies Only Call For Pricing: (518) 489-2100 Quantities Limited 

Stop by and see us at the SCTE Show - Booth 547   

37-39 Maplewood Ave. Albany, New York 12205 Fax: (518) 489-0269 
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EQUIPMENT MARKETPLACE 

WIRING PRODUCTS 

PH. 216/365-3889 
FAX 216/322-0321 

OVERSTOCK 
SPECIAL 

RISERS, MOLDINGS, ANCHORS 
PART DESCRIPTION OTT PRICE 

cr3ooa NYLON NAWINS 
G-4000 4. RISERGUARD BEIGE 

BROWN 
GRAY 
WHITE 

G-3000 RISER GUAM) BROWN 
WHITE 

R-200 7 RISER GUARD BROWN 

BEIGE 
WHITE 

R.150 11K MSERGUARD BEIGE 
BROWN 
REDW000 
WHITE 

RIMO 1' RISER GUARD BROWN 

REDW000 
WHITE 

R-50 N'ASER GUARD GRAY 
BROWN 

M-220 732. MOLDING BEIGE 
WHITE 

M-270 117)(11i MOLDING BROWN 
BEIGE 

1/1-15D 1141(114.MCWEG REDWOCO 

WHITE 
1.1.75013 Bol, FI MOLDING BEIGE 
M-100 nu HOLDING REDWOOD 

0.7000 ITENT. MOLDING BROWN 
0.700 %lei MOLDING BROMI 
C-12coo 2e. COVE MOWING IVORY 
CT-10 I h' CORREGATED TUBING GRAY 
CT-I 1 2" CORREGATED11/BING GRAY 
CT.411 BUTTERFLY CLAMPS 

BOXES 
DSW 860/ 06.7." STEEL BOWVERVING 
DSW 24188V alonur STEEL BOX-VENDING 
DSW 24I45P 24)(14115. STEEL MOO-PADLOCK 
05W 24147P wx14.07 STEEL BOWPAIXOCK 
DSW 24188P 24.01000 STEEL BOWPADLOCK 
11E16148 IN 10x1.1c0 STEEL BOX.PINLOCK 
08 181581 Iruexr STEEL BOA-MASER 
De 151281 151(12187 STEEL MOO-MASTER 
St 24188 IN 24.xtrxr STEEL BOWPINLOCK 
St 1010616 mon.. STEEL BOWPINLOCK 
St 181200 1001nry STEEL 000-HERDING 
St 10106 V 1031101(6. STEEL MOO-BENDING 
MIE 7)(51014. PLASTIC BOX-SCREW LOVER 

600M 2 34/C 
3.064. 1 06/F1 
121. 1 06/F T 
21188. 1 06/FT 
201 I 06/FT 

.76/FT 
1.344. 76/FT 
3.064 50/FT 
2 018. 50/FT 
472 50/FT 

7,744. .30/FT 
3 720. 30/FT 
856' .30/FT 
407 30/FT 

.21/FT 
1.570 21/FIT 
I 080. .21/FT 

.13/FT 
I 000 .13/FT 
4 896 44/FT 
406 .44/F T 

5.246 30/01 
(81E »FI 
4.037 40/FT 
I 58e 40/FT 
7.04W 24/FT 
3.360* 28/FT 
4.240 21/FT 
6.120 16/F T 
10.690 36/F T 

750 .46/FT 
2517 81/FT 

50.000. 2.81/C 

206 12 50/FA 
131 23 00/EA 
26 20 03/EA 
28 20 OBI A 

275 23/005 0 
7 18 OUA 

25 27 OUA 
60 24.01YEA 
26 26 (OEA 
16 16008/A 
26 241:0/EA 
55 TECOIA 

1270 1 02/ EA 

From the 
Headend to 
the Home 
WE BUY  
WE SELL 
AND WE  

REPAIR 
614-221-3131 
Fax 614-222-0581 

Industry itaw ROCKY MOUNTAIN Custom Made Jumper Assemblies 
Service All Brands Fittings/Cable 
Since — -. JUMPER CABLES • F Male • RG - 59 • F Female 
1966 P.O. BOX 9707 • HELENA MT 59604 • RG - 56 • BNC • PL • Other • RG - 11 

Our jumpers never leave our plant during construction, insuring inspection of each phase of construction. Our 
quality control insures you the lowest RF leakage possible. Call for pricing and free sample. (406) 458-6563 

COAST CATV SUPPLY 
We Sell: IN STOCK 

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

ALL BRANDS 270 TO 550 MHz 
Call for updated price list 

We Buy: WANTED 
ALL BRANDS 

YOUR USED OR EXCESS EQUIPMENT 
Fax your used/excess list 

909-272-2360 Fax: 909-272-3032 

NTEARI it -rt u N At 

10 Years in Equipment Repairs! 
We Provide: 

• Warranteed reconditioning of line, headend 
and test equipment 
• Precise calibration of test equipment and meters 
• Alpha manufacturer warranty repairs 
• Extensive bench testing for FCC compliance 
• Computerized buy/sell surplus inventory 
locator system 

Phone: (800) 382-2723 

FAX: (518) 382-8452 

EQUIPMENT FOR SALE 
• Like new Ditchwitch 350 SX/ Diesel Eng. 
with Earth Saw Attachment. 
Cost $18,500, Sell $11,500 

• JVC Professional Editing Equipment, Supe/ 
VHS. Unused. Model # RM-G8I0U, 
#BR-S811U &# BR-S611U 
Cost $14,500, Sell $7,500 

Consider taking used Bucket Truck in Trade 

For Information Call, 

Shep (505) 894-3464 

BB Modems For Sale 
EF Data BCM 101 Broadband! 
MW.256 Kb/s to 2.048Mb/s. 

D&T ENTERPRISES 
Alexandria, VA 22304 

703-978-4766 

WE HAVE: 
MAG-5T330 TRUNK STATIONS 

$340 
We Need Surplus New & Used 

Connectors,Taps, Etc. 

TM BROKERS 
Phone (208) 683-2797 

(208) 683-2019 • FAX (208) 683-2374 

BE WELL EQUIPPED... 
advertise your 

Equipment For Sale 
here. 

1-800-866-0206 
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MY VIEW 

Wide-screen NTSC 
Jean-Luc Renaud, Contributing Edi-

tor to TBI (Television Business Inter-
national), is the author of a pregnant ar-
ticle in the November 1992 issue 
entitled: "HDTV: A Runaway Train?" 

Is the public really clamoring for 
large, wide-screen, high resolution tele-
vision sets? Do they expect to pay 
$5,000; or, are they hoping to pay $500? 
Will they make room for a 3-foot by 5-
foot TV screen in their little apartment, 
or trailer? 

If not, why should they buy HDTV 
which may not look any better than 
NTSC on a good 21- or 24-inch screen? 
Why is it that terrestrial broadcasters 
have become so skittish about the re-
lentless drive toward HDTV, which 
some believe will be devastatingly ex-
pensive with dubious returns? 

Revolutions take place one step at a 
time. Fifteen years elapsed between the 
Declaration of Independence and the 
Bill of Rights, not all of that in war-
fare. Clearly, HDTV will not overnight 
become as commonplace as color. There 
can be no doubt that enormous changes 
in what we now know as television will 
come to pass. How we get from here to 
there is worthy of some serious specu-
lation. 

Aspect ratios 

The first step is now taking shape. 
Five companies have announced the in-
troduction by mid-1993 of wide-screen 

By Archer S. Taylor, Director and 
Senior Engineering Consultant, 
Malarkey-Taylor Associates Inc. 

NTSC TV sets with 16:9 aspect ratio. 
JVC and Panasonic will offer wide-
screen projection models in 50W to 58W 
sizes. Thomson Consumer Electronics, 
Philips, and Sharp will offer 34W di-
rect view CRT models. 
The JVC model is quoted at $4,495. 

The FCC Advisory Committee believes 
that by 1998, mass produced 34W 
HDTV CRT sets will be priced around 
$2,550; 56W projection at $3,850. Wide-
screen display of NTSC should be avail-
able at much less cost. 
The "W" designation is used by Tele-

vision Digest for 16:9 screens, repre-
senting screen width rather than view-
able diagonal ("V") as has been standard 
for 4:3 screens. The 
chart below shows 
equivalent screen 
sizes for comparable 
screen height at 
both aspect ratios. 
Many movies 

were originally 
recorded on film or 
tape at wide aspect 
ratio (mostly close 
to 16:9, although 
Cinemascope is 
about 21:9). These 
are sometimes 
broadcast at full width and displayed on 
4:3 TV screens in "letterbox" format, 
with blank spaces at top and bottom. 
However, they would easily fill the 

widescreen at 16:9. Programs originally 
shot at 4:3 aspect ratio—live sports for 
example—or that have been adapted 
from wide-screen originals, would nor-
mally have to be displayed on the 16:9 
screen with blank spaces at each side of 
the picture. 

Existing NTSC standards do not pro-
vide for filling blank spaces with ad-
vertising, or program guides, as would 
be possible with HDTV standards. Some 
vertical overscan may be acceptable, 
but runs the risk of cutting off heads, or 
part of the titling information. JVC "pro-

gressively stretches the right and left 
edges . . . to fill the 16:9 screen." For 
wide-screen videocassettes from the 
video store, Thomson has a wide-screen 
VCR that automatically sends a code 
to switch the wide-screen TV set to the 
16:9 mode. 

Consumer interest 

Television Digest reports (Dec. 7, 
1992) that a consumer survey in Eu-
rope, conducted by a British firm, found 
that "56 percent liked 16:9 wide-screen 
sets better than conventional models 
and said they would be willing to pay av-
erage of 28 percent premium." 

Development of a 
substantial market 
for wide-screen TV 
receivers depends 
on the coalescing of 
several key ele-
ments. Reducing 
the cost from 
$5,000 to $750 to 
$1,000 could only 
be achieved, if at all 
possible, with very 
large volume—say 
millions or tens of 
millions of units. 

Large volume depends on the popular-
ity of the programming made available 
to the public in wide-screen format. The 
availability of popular programs de-
pends on negotiation for copyrights and 
early release, which in turn depends on 
the size of the potential audience and 
projected box-office returns. 
Coupled into this circular pattern is 

the TV dealer's need for new product to 
render existing TV receivers obsolete, 
and a certain amount of consumer peer 
pressure, or "keeping up with the 
Jones's." Historically, the replacement 
cycle for TV sets has been 10 to 15 years, 
for reasons of both obsolescence and de-
terioration. 

By the 

widscreen 

34W 

32V 

50W 

48V 

16:9 

4:3 

16:9 

4:3 

19.13 

19.20 

28.13 

28.80 

34.00 

25.60 

50.00 

38.40 

39.01 

32.00 

57.37 

48.00 

58W 

55V 

16:9 

4:3 

32.63 

33.00 

58.00 

44.00 

66.55 

55.00 

Wide-screen is not HDTV 

Wide-screen is not HDTV. But it is the 
opening gambit in a game in which nei-
ther subsequent moves, nor even the 
ultimate objective is clearly perceived. 
By the middle of this decade, wide-
screen TV will be as widely known (al-
though not nearly so widely distributed) 
as Cinemascope movies. Before the end 
of the decade, the public will be ready for 
the next step, and the market will be 
ready to supply it, whether it be im-
proved pictures (HDTV), larger screens, 
interactivity, multimedia or even Video-
phone. CIED 
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BOTTOM LINE  
CONTECT" Converter Service Makes You Money... 

AIMIIMI113111. 4111111b. 

fflL 

Let's face the facts... the longer a cable converter provides 
uninterrupted service to your subscriber.., the more money 

you make.Breakdowns mean customers complain, 
trucks roll, and time evaporates... sound familiar? 

At CONTEC, we specialize in building 
"strategic service partnerships" 

with cable operators... NATIONWIDE. 

By exceeding OEM standards, our 
quality repairs withstand the test of time... 

and so do our business relationships. 

CONTEC LEADERSHIP PROVIDES: 

E Computerized tracking of repairs 
by serial number. 

El Experienced, factory trained technicians 
E Stringent quality control procedures 
CI Security clearance of each shipment 

D Efficient customer service 
LI Fast turnaround and delivery 

/130 BOTTOM LINE, CONTEC service centers 
all work in harmony to keep your converters 
where they belong.., in subscriber homes... 

And, that makes you money! 

CALL TODAY 

1-800-382-2723 
* CONTEC's Jerrold compatible replacement remote control units. 

See us at Cable-Tec '93 
Booth# 219-221 In Orlando, FL 
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INTERNATIONA L 

THE LEADER IN VERTER HNOLOGY+ 

1023 State Street, P.O. Box 739, Schenectady, NY 12301-0739 
Phone: (518)382-8000, FAX: (518)382-8452 

Circle Reader Service No. 68 



The Power Source Engineered 
for Today's Cable TV Networks 

Power Cast' is designed for today's 
cable systems and unique power source 

requirements needed in fiber networks. 

Engineered for cool, quiet and efficient 
performance, Power Cast power sources 
provide you with leading edge technology 
and a five-year warranty. 

etAillECw 
WIZ COMMUNICATION SERVICES 

Santa Ana, California 

(714) 757-1630 • (800) 854-0443 

Atlanta, Georgia 
(404) 840-7901 • (800) 242-1181 

Chicago, Illinois 
(708)350-7788 • (800) 544-5368 

ANTEC Communication Services Headquarters (708) 437-5777 

Power Cast is a trademad< ci Power Guard. 

Circle Reeder Service No. 60 

Power Cast is available in a variety of 
models that operate at 3, 6, 9, 12 or 15 amps 
each with the versatility of pole, pedestal or 
strand mounting. 

Call your local ANTEC Communication 
Services representative for your personal 
demonstration of the Power Cast power 
source. 

POVIER 
eiw GUARD 

Dallas, Texas 
(214) 446-CA TV • (800) 231-5006 

Denver, Colorado 
(303) 740-8949 • (800) 841-1531 

Iron Mountain, Michigan 
(906) 774-4111 • (800) 624-8358 

Seattle, Washington 
(206) 838-9552 • (800) 438-9290 

Wharton, New Jersey 
(201) 328-0980 • (800) 631-9603 

©1993 ANTEC 




