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The VIG791 VITS Generator provides you with 12 special 
test signals for complete system analyzing including: 
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Affordable is a word that is typically 
left out when you re talking video 
performance test equipment. 

The Sencore VIG791 and VSA794 
makes video testing affordable 
provides you with these exclusive 
tests and features. 

FCC Composite 
• FCC Multiburst 
• Modulated 10-Step 
• Modulated Ramp 
• 100% Bars 
• Multipulse 

• NTC-7 Composite 
• 10 Step Staircase 

• Modulated Pedestal 
• 75% Bars 
• S/N XIX 
• Linesweep 

The VSA794 Cable Analyzer provides you with automated, 
direct readout measurements of key CATV baseband para-
meters including: 

• Differential Gain and Phase 

• Chroma to Luma Delay 
• Percent Modulation 
• In-Channel Frequency Response 
• S/N and Hum 

TOGETHER — the VIG791 and VSA794 provide everything 

you need for complete performance testing and troubleshooting. 
For more information, call 1-800-SENCORE (736-2673) ext. 529 

Sencore - Your Cable Instrument Connection! 
3200 Sencore Drive, Sioux Falls, SD 57107 
Direct: (605)339-0100 Fax: (605)339-0317 
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integrated power 

Advanced system control 

interactive monitoring 

Flexible configuration 

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

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

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

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

to-kocotet! pOW er / optic node 

Alpha Technologies 3767 Alpha Way, Bellingham, WA 98226 Tel: 360-647-2360 Fax: 360-671-4936 Web: www.alpha-us.com. 
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SIMPLY THE BEST 

The Super Beast is the 

most proven theft and vandal - proof 

ultra high security enclosure ever 

manufactured. 

What makes it unique is a 

14 gauge lid, security flange and 

Self-Locking Super Lock. The 

optional tap or splitter mounting 

plate and quick rack, make the 

Super BeastTM the most highly orga-

nized, secure enclosure in the indus 

try. 

Quick installation, easy ser-

vice and no maintenance are all fea-

tures that reflect directly to the bot-

tom line. 

For more information about 

the Super BeastTm or other Cable 

Security enclosures, please call 

our office at 1-800-288-1507. 

\ 
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506 Walker Street 
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EDITOR 'S LETTER 

Who owns the 
airwaves? Part 2 
Part 1 of this editorial ran in last 
month's "Communications Tech-
nology" on page 6. 

he scene we are about to 
enter is the boardroom of 
one of the mega-sized 
communications compa-

nies that is celebrating winning an 
auction for some of the public air-
waves. 

The CEO rises before the compa-
ny executives and calls the meeting 

"Serving the 

public interest 

does not mean 

serving up the 

public interest!" 

to order: "The first order of busi-
ness is to plan how we will recover 
the $380,000 we paid the Federal 
Communications Commission for 
the frequencies. As we all know, the 
public must continue to think these 
auctions to be in their best interest. 
So I'm calling on our vice president 
of finance to explain just how we 
are going to recover the costs of 
these frequencies." 

The vice president of finance 
addresses the group: "It's obvious 
that the expense will have to be 
added to the public's monthly bill 
for the use of the airwaves. Now, we 
can prorate the costs over a five-

year period 
and finally 
satisfy the 
debt in such a 
way that the 
public will not 
become 
enraged over 
the rate hike." 

The CEO 
thanks the 
vice president 
of finance and turns to the vice 
president of public relations and 
marketing. "Sam, I want to make 
sure the public never thinks of this 
as money out of their pocket—even 
though it really is. How can we 
cover our tracks on this one?" 
Sam scratches his head for a 

moment and replies, "That's a 
tough one. I guess the less said, the 
better off we are." 

The CEO thunders at Sam, 
"Baloney. I don't pay you your 
salary to be as naive as the public. 
You get the "spin" people working 
on this problem. We can't have the 
public ever wondering how we 
acquired their property by paying a 
government agency like the FCC. 
Tell your people to handle this the 
same way those cereal manufactur-
ers used television and radio to 
make the public believe they low-
ered their prices out of concern for 
mothers and their kids. We are 
smart enough to know that they 
really only did it because Congress 
had them on the carpet and were 
threatening to force them to lower 
their prices. Now, this meeting is 
adjourned!" 

The moral of this story: Serving 
the public interest does not mean 
serving up the public interest! 

Rex Porter 
Editor 
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Seven YEARS OF planning. 
$11 Billion 

in INFRASTRUCTURE. 

Millions ill programming. 

One marsy_Brrsy F-connector. 
No matter what you've put into your cable 
system, the profits don't begin until the 
signal actually reaches a customer. You 
simply can't afford to take chances with 
your most critical link. 

That's where we come in. At ANTEC 
Network Technologies, we specialize in 
products that deliver your signal from 
headend to home. In fact, we devote more 
engineering resources to this critical link 

than any other company today. 
Drawing upon the richest engineering 

heritage in the business, we manufacture 
a complete line of rock-solid products, 
from F-connectors to laser transmitters. 
And, we back them up like no one else, with 
24-hour, 7-day-a-week technical support. 

One great example is our new Digicon-
Connector. It's the only F-connector in the 
business that virtually eliminates signal 

elltITEC 

ingress/egress through a unique conical 
design that utilizes 36o° compression dur-
ing installation. In addition, its ability to 
pass digital signals allows you to provide 
advanced services in your network. 
Digicon has been tested to meet both 
Bellcore and SCIE standards. 

To learn how our products can help you 
deliver the future more cost-effectively, 
and reliably, call 1-888-88-ANTEC. 

Network Technologies 

The Critical Link Specialist?' 
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"Unique" Products For the 21st 
http://www.megahz.com 

Century! 

High quality quality custom terminations and component solutions at down to earth prices. 
We provide a wide range of termination services in any quantities large or small, 
with the fastest turnaround in the industry. Telecommunications, Datacom, CATV, 
Avionics/Aerospace, and others have come to rely on RIFOCS — find out why! 

• FC, ST, SC, DIN, E2000 
• DIAMOND, SMA, HMS Series 
• PC, Super PC, Ultra PC, 8 °APC 
• Bare fiber adapter 

RIFOCS Corporation 
Fiber Optic Components & Instruments 

833 Flynn Road 
Camarillo, California 93012 
805/389-9800 FAX 805/389-9808 

RIFOCS is represented in over 45 countries. Call for your local representative. 

•Singlemode, Multimode, PM 
•Hybrid & Mating Adapters 
•Attenuators & Terminators 
•Device Receptacles & Dust Caps 

Call us for Mil-1 certified DIAMOND 
and DEUTSCH cable assemblies, as 
well as our broad range of fiber optic 
test instrumentation. 
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Analog? Digital? Fiber? Copper? HFC? Standard makes a network work 
Putting together or upgrading a head-
end is more complex than ever. You 
need technology that will bridge the 
gap between today's wants and tomor-
row's needs. 

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

The cornerstone of the 
intelligent headend. 
For proof, take a look at our .Stratum 
modulator, a self-healing, advanced 
broadband network modulation system. 
Stratum comtines up to 78. that in 
a single six foot EIA ra 
ter header_d applicaào 
operation. Stra 
RF performan 
trol operation 
capability: And 
mated redundan 
can instantan 

audio and IF signals to designated 
back-up modules. 
The perfect upgrade solution. 
Upgrading your headend? Start with 
our Agile [RD II integrated satellite 
receiver/descrambler. With a fully syn-
thesized PLL tuning circuit and micro-
processor control over the dual conver-
sion C/Ku-band 950-1450 MHz RF 
input, it's the preferred choice for the 
continuous duty cycle CATV master 

Essenti 
equipme 

TVM550S 
MODULATOR 

Cover the broad-
band spectrum 
from 54 to 550 
MHz with a 
single unit. 

CSG60 RTSC 
STEREO 
GENERATOR 

Have it integrated 
into the 713! 
Series or get the 
space-saying 
two-pack. 

î Wa Iff!=fl vinecr.;emaqlts 

with FCC part 76 Video/Audio and RF 
performance standards. for future 
headend requirements. 

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

The right technology.., for right now. 

Standard 
Communications 

SATELLITE & BROADBAND 
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AGILE IRD-11 

Cable industry's 
first RS250 
certified 
broadcast 
quality IRD. 

STRATUM 
MODULATION 
SYSTEM 

Put up to 78 
channels in 
sir fi-et of 
rack spare. 



TI completes 
digital video trial 

Texas Instruments concluded its six-
month technology trial with Bell South 
using wireless local multipoint distrib-
ution service (LMDS) to deliver digi-
tal video services to customers in 
Dtinwoody, GA, a suburb of Atlanta. 

Twenty-five apartment residences 
received up to 160 broadcast and near-
video-on-demand channels, as well as 
32 video-on-demand (VOD) channels. 

TI Communications & Electronic 
Systems integrated its MuMpoint 
system, a twoway wireless digital 
transport product, into BellSouth's 
headend and remote serving offices to 
deliver these enhanced video services. 

Bill Eversole, vice president and 
general manager of TI, said the trial 
"confirms that two-way and broad-
band wireless delivery is a viable solu-
tion for interactive video services." 

During the LMDS trial, high-fidelity 
MPEG-2 digitally compressed video 

was delivered from MulTIpoint nodes 
over-the-air to residences equipped 
with roof-top antennas within a 5 km 
serving area. Signaling and control 
messages were transmitted both ways 
to control video access and user interac-
tion with an on-screen program guide. 

Last summer in Brazil, TI demon-
strated a broader range of capabili-
ties—integrated, two-way delivery of 
voice, video and data—in conjunction 
with BellSouth International. In this 
trial, telephony, facsimile services, digi-
tal broadcast video, VOD and videocon-
ferencing were transported simultane-
ously over a 28 GHz radio link. TI 
reports that the trial, conducted over a 
two-month period during Brazil's heav-
iest rainy season, achieved full opera-
tion at a 99.9% delivery success rate. 

Americast buys 
3 million set-tops 

Americast, the programming 
venture of Ameritech Corp., 

NEW EXPANDED COVERAGE 

AVCOM's PSA-65B 
Portable Spectrum Analyzer 

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

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

analyzer that's loaded with features and options. ThePSA-65B covers 
frequencies thru 1250 MHz in one sweep with a sensitivity greaterthan 
-95 dBm at narrow spans. The PSA-65B is ideally suited for 2-way 
radio, cellular, cable, satellite, LAN, surveillance, educational, produc-
tion and R&D work. Options include new 1250 MHz frequency 
extenders, BNG-1000A tracking (noise) generator, audio demod for 
monitoring, log periodic antennas, carrying case (AVSAC), and more. 

For more information, write, FAX, or phone 

AVCOM 
500 SOUTHLAKE BOULEVARD 

RICHMOND, VIRGINIA 
804-794-2500 FAX: 804-794-8284 

Receive brochures ON-LINE via AVCOM's new AVFAX. 
Call from your fax and be ready to receive. 804-379-0500 

BellSouth Corp., GTE Corp., SBC 
Communications and The Walt 
Disney Co., signed a nonexclusive 
contract for the purchase of at least 
3 million Zenith Electronics digital 
set-top boxes for its home entertain-
ment service. The contract is valued 
at more than $1 billion. 

Zenith Network Systems Division 
President William Luehrs said that 
with the Zenith boxes, Americast will 
be able to deploy four kinds of video 
networks: wireless cable, hybrid 
fiber/coax, switched digital video 
(fiber-to-the-curb) and direct broadcast 
satellite. Production of the digital set-
tops is scheduled to begin in the first 
half of 1997. 

FCC adopts video 
dialtone transition 

Video dialtone (VDT) operators 
have until Nov. 6, 1996, to elect one 
of four permissible options under the 
Telecommunications Act of 1996 in 

TIMED EVENTS 
For up to 12 months. 

Model R149 

VCR 
CONTROLLER 
For 4 machines. 
Model R154 

ENCODER & 
DECODERS 

Models R155, R156 
R103/7, 939 

My 
Headend Switching 

Problems Are Solved!! 

• Control up to 40 off site locations 
via PC or front panel. 

• Stereo audio/vertical interval switch. 
• Open drain switch. 
• Dual 2X1 IF/RF switch. 

• Upload, download and edit all 
switching information. 
• 4x1 matrix switching 

• Can enable/disable vertical interval. 
• Frequency response to 20 MHz. 
• Balanced Stereo Audio. 

• Vertical Interval Remote Control 
& Cue Tone. 

.Automatic remote switching. 
• Control 1 thru 16 sites. 

VERTICAL INTERVAL 

VI RC 

NE\ MONROE 
ELECTRONICS 

LYNDONV1LLE, NY 14098 

MADE 
*IN* 
USA 

800 821 6001 
716 765 2254 

FAX 716 765 9330 
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Extend Your 
Horizons. 
The MAXLink 1550 nm Transmission System 

from Harmonic Lightwaves gives you the power 

to extend your network's reach. This modular 

transmitter/amplifier pair gives you the 

industry's highest SBS-free output power, 

coupled with the reliability to satisfy 

your most challenging network needs. 

Long reach. Fiber-dense construction. 

With bandwith to burn! 

Advanced Harmonic Lightwaves 

technology increases your 

capacity while reducing your 

cost per subscriber. So when 

performance is paramount, 

count on the MAXLink. 

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

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

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

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

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

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

Connect with the Source 

Harmonic Lightwaves 

549 Baltic Way. Sunnyvale. California 94089-1140. USA. 800.730.4099 408.542.2500 FAX. 408.542.25 II 
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order to continue providing video 
programming services: wireless, 
common carrier video, cable or open 
video system. 

The Federal Communications 
Commission believes that requiring 
election of one of the four options is 
fully consistent with Congressional 
intent. The FCC is not requiring VDT 
operators to cease providing video ser-
vices to their subscribers, but simply 
to provide service in compliance with 

one of the statutorily recognized video 
programming delivery options. 

NY cable ops 
plan digital system 

The New York Interconnect, which 
represents seven major cable system 
operators, announced that it will create 
a state-of-the-art digital delivery sys-
tem to more than 4.2 million homes in 

- 

Get A Big Boost From 
ABC Cable Products' 

Little Box ... 
Time Warner 

,..-.Cominunications Did! 
éé 

chose 11wCBLial-1 Laser from 
' 
•Iltt; Cable Products for our gmfrument 

access channels and status monitoring because 

it provided us the qualit performance and 

/ expansion capabilities we needed at an 

affordable price. " 

Bill Mallette, Technical Manager 
Time Warner Communications, Rochester 

The Int, Lamle, of lasers will give your system the \ 

boost it needs for all your requirements - from local origination, school 

networks, status monitoring and remote sites right up to 110 channels of AM video. 

Jump onto .HIC Coble Products today for 

your optical requirements. 

CABLE 
PRODUCTS 

Call us for specifications at 1-800-777-2259, Extension 961. LLC 
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tri-state metropolitan New York. 
The system will enable advertisers 

served by the Interconnect to insert 
commercials on 16 cable channels 
rather than the present 10. This 
capacity can be expanded further in 
the future. Resulting efficiencies will 
enable the cable operators to compete 
more effectively against broadcasters. 

Completion of the upgrade is 
expected in the first quarter of 1997 
at all 43 individual cable system 
headends served by the Inter-
connect. The cable operators selected 
SeaChange International's Video 
Server 100 platform for the project. 

Paul Freas, president of TICR Cable 
and chairman of the Interconnect's 
executive board, said the metropolitan 
New York cable market is by far the 
largest in the U.S. to have undertaken 
such a digital upgrade program. 

AT&T leases Jones 
Chicago fiber route 
AT&T signed an agreement with 

Jones Intercable, calling for Jones to 
install nearly 50 miles of fiber-optic 
cable in several Chicago suburbs that 
AT&T then will lease and use to pro-
vide local and long-distance service to 
customers. 

The announcement is part of a 
larger agreement, announced July 23, 
under which AT&T will create 350 
miles of high-capacity, fiber-optic facil-
ities in the Chicago metropolitan area 
over the next two years. AT&T says 
the new agreement supports its strat-
egy of working with a variety of com-
panies to enable it to provide local ser-
vice and give customers in monopoly 
markets a choice of carriers. 

Jones sells its 
satellite subsidiary 

Jones Intercable Inc. sold its sub-
sidiary, Jones Satellite Programming 
Inc., to Superstar/Netlink Group LLC, 
a Delaware limited liability company. 

JSP distributes satellite-delivered 
TV services to single, private U.S. 
households for receipt by TV receive-
only (TVRO) earth station dishes. 

The sale of the TVRO program-
ming service is part of the company's 
intent to simplify its corporate struc-
ture and to concentrate on its core 
communications business. In June, 
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Light up your fiber with the best 
broadcast quality video possible. 
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With more broadcasters and CATV operators realizing the 
benefits and switching to fiber optic networks, the demand for 

"signal purity-and higher signal quality transmission has increased. 

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

operators with the new DIR-657 integrated receiver/ descambler. 

With a long list of features, including RS-2508 broadcast quality 

performance and optional RS-232C interface for remote operation, 

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

the sharpest video and soundest audio signals possible. 

For more information write to DX Communications, Inc., 1143 W. 

Newport Center Drive, Deerfield Beach, FL 33442 or call (954)427-

5711, FAX (954)427-9688. 

DX 

Reader Service Number 86 

ANTENNA 



Jones Intercable sold another non-
strategic asset, Jones Galactic Radio 
Inc., which operates two audio pro-
gramming services. 

Statewide CATV 
approved in CT 

The Department of Public Utility 
Control approved the nation's first 
statewide cable TV company for the 

state of Connecticut. The DPUC 
released a draft decision that would 
give SNET Personal Vision Inc., an 
affiliate of the state's major local tele-
phone company, an 11-year license to 
provide cable TV service throughout 
the state and real competition to exist-
ing monopoly cable companies. 

The draft, expected at press time to 
be finalized in late September, came a 
week after the DPUC certified 
Cablevision as a local telephone 

Reader Service Number 69 

'Fast Delivery' 
doesn't mean 
amthing uuless 
the corporate 
big-doek 
back it up 
At Power & Telephone, the corporate 

big wheels really do deliver and 

not just our senior management 

In fact, we can provide next day 

delivery to almost any location in 

the country if you request it 

So if you're looking for a supPly 

company that really delivers, give 

us a call today at 800-238.7514 

And we'll put our corporate 

big-wheels into action right away. 

—7» Power & Telephone 
Supply Company 

Mal 

http://www.ptsupply.com 

2673 Yale Avenue, Memphis, TN 38112 Fax 901-320-3082 

provider in the state. The two decisions, 
along with a pending decision expected 
to certify Tele-Communications Inc. to 
provide local telephone service, keep 
Connecticut at the forefront in bring-
ing telecommunications competition. 

NOTES 
• Jones Intercable Inc. reported 

16% growth in cash flow for second 
quarter 1996, ended June 30, 1996, 
compared to second quarter 1995. 
This increase disregards the effect of 
the company's acquisitions since sec-
ond quarter 1995 of cable TV systems 
in Augusta and Savannah, GA; Dale 
City, Manassas and Reston, VA; and 
Prince Georges County, MD. 
• Blonder Tongue Laboratories 

Inc. reported second quarter 1996 
revenues of $11.69 million, compared 
to $15.39 million in second quarter 
1995. Net earnings and net earnings 
per share for second quarter 1996 
were $807,000 and 10 cents, respec-
tively, compared with $1.47 million 
pro forma net earnings and 25 cents 
pro forma net earnings per share for 
second quarter 1995. 
• Tele-Communications Inc. 

(TCI) reported total revenue of $2.022 
billion for second quarter 1996, ended 
June 30, a 22.7% increase over second 
quarter 1995 revenues of $1.648 bil-
lion. Components of the current sec-
ond quarter revenue include: Liberty 
Media Group, which contributed $322 
million; TCI Group, which added 
$1.72 billion; and $20 million in inter-
company eliminations. 
• The 1997 Northern California 

Vendors Day will be moved from 
Fairfield to the Concord Hilton in 
Concord, CA. Moving to the new loca-
tion will more than double the exhibit 
space to 8,000 feet, accommodating 
more than 100 vendors and 500 
expected attendees. Over 25 technical 
training sessions will be offered. 
Philips Mobile Training also is 
scheduled to be at the same location. 
• Superior Electronics Group 

Inc. appointed Alan Gordon director 
of its Analog Video Business Unit. 
Gordon will be responsible for the 
specification, development coordina-
tion and marketing of hardware and 
software products for the network 
monitoring of analog video systems. 
Most recently, Gordon was director of 
systems marketing with Scientific-
Atlanta. 
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Waveters Multi-User Stealth Reverse Sweep 

Multi-User Capabilities... Get the latest 
in Wavetek sweep technology. With 
the multi-user capabilities of the 

Stealth Reverse Sweep System, your sweep technicians can 
simultaneously perform reverse sweeps and help eliminate the 
impact of ingress on the measurement. 

More Powerful... Engineered for powerful performance, the 
Stealth Reverse Sweep has +50dBmV output to ensure 
measurement capability, even in high ingress and noise 
environments or with high-loss test points. Sweep techs can 
quickly and easily perform sweeps, identify proNem areas, 
and troubleshoot with the handheld Stealth. 

The Stealth is precision engineered to save time, simplify testing, 
reduce fatigue, and gain comprehensive results. No wonder the 
Stealth is preferred by technicians around the world. 
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Wavetek...pamets in productivity for ozwr 35 .wwrs 
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Greater Performance.... Only with the Wavetek Stealth do you enjoy 
precise measurements of forward and return path alignment and... 

• Up to 10 simultaneous users 
• 50dBmV output to help eliminate corruption from ingress 
• In-service signal analyzer for C/N and hum 
• Noise and ingress spectrum display 
• Automated 24-hour testing capability 
• High-resolution, easy-viewing LCD screens 
• Rugged/water resistant hand-held field unit 

Confideace... The Stealth Reverse Sweep System is just part of 
Weetek's complete line of quality test and measurement 
equipment. We pioneered the SAM ... Sweepless Sweep ... and, 
Return Sweep. Each product delivers all the performance, 
precision, speed, and ease of use you demand — at a value you 
expect — from the leader. We are your signal meter specialists. 

Power up for the interactive revolution with the Stealth Multi-User 
Reverse Sweep System. In the I T.S. call, 

1-800-622-5515 
Worldwide S3les Offices 
(«lilted Kingdom (44) 1603-404-824 
France (33) 14746-6800 
Germany (49) 89-996-410 
Eastern Europe (43) 1-214-5110 

United States (1) 317-788-9351 
Southeast Asia (65) 356-2522 
Asia Pacific (852) 2788-6221 
China (86) 10-6500-2255 
Japan (81) 427-57-3444 

http://www.wavetek.com 



1997 SCTE board • • 
Call for nominations 

The Society of Cable Telecommu-
nications Engineers currently is 
seeking nominations for candidates 
to run for seven positions on its 
national board of directors: Region 
1—Serving California, Hawaii and 
Nevada; Region 2—Serving 
Arizona, Colorado, New Mexico, 
Utah and Wyoming; Region 6— 
Serving Minnesota, North Dakota, 
South Dakota and Wisconsin; 
Region 9—Serving Florida, 
Georgia, Puerto Rico and South 
Carolina; Region 11—Serving 
Delaware, Maryland, New Jersey 
and Pennsylvania; and At-Large 
Directors—Two positions open. 
The nominees can be from any 
region and are voted upon by all 
members. 

Interested parties should contact 
Bill Riker or Roberta Dainton at 
(610) 363-6888 no later than Oct. 3. 

Foster scholarship 
presented to Liebig 

The 1996 Ken Foster Scholarship 
Award was presented to Greg 
Liebig of Harron Communications 
of Granville, NY. The award presen-
tation occurred at the Second 

SCIE NEWS 
Annual Northeast Telecom-
munications Technical Seminar, 
held May 20 in Lake George, NY. 
A 12-year industry veteran, 

Liebig entered the field as a con-
tract construction worker, was hired 
as a system technician and has 
advanced to lead technician. The 
Foster Award will provide full 
tuition and expenses to allow him 
to attend courses at the Time 
Warner Training Center in Denver. 

This scholarship program was 
established in 1992 in honor of 
Ken Foster, the late director of the 
New York State Commission on 
Cable Television's telecommunica-
tions division. 

It has previously been awarded 
to Ricky Knapton of Adelphia 
Cable in 1992, Raynald Chevrier of 
TCI of New York in 1993, Ulderico 
Vecchio of Staten Island Cable in 
1994 and Vincent Jacona of Time 
Warner of New York City in 1995. 
SCTE was selected by the New 

York State Commission on Cable 
Television to oversee the award pro-
gram in conjunction with its 
Technical Scholarship Program. 
Contributors to the Ken Foster 
Scholarship Award include New-
Channels, Lyn-Lad Trucks, Albert 
Richards, the New York State 
Commission on Cable Television, 
Harron Cable TV of Utica, NY, and 
Adelphia Communications. 

"The Foster Award has been a 
very satisfying and popular pro-
gram," reports the New York 
State Commission's Assistant 
Chief for Video and Broadband 
Systems, Albert Richards. "It has 
been well supported by the indus-
try and New York state SCTE 
chapters. We look forward to con-
tinuing this very special program 
and thank the Society on behalf 
of all cable operators in New York 
State for establishing and main-
taining the fund." 

Shapp Scholarship: 
Butters first winner 
The 1996 SCTE Awards Luncheon, 

held June 10 in Nashville, TN, saw 
the presentation of the first scholar-
ship to be awarded under General 
Instrument's Milton Jerrold Shapp 
Memorial Scholarship Program, 
which is administrated by SCTE. 
The winner, Joshua Butters, a stu-
dent of Chandler High School in 
Chandler, AZ, will receive a total of 
$20,000 for college tuition over a 
four-year period. 

The annual scholarship, which 
will be awarded to the 12th grade 
children of cable employees who 
have been in the industry for at 
least three years, was established 
this year in memory of former 

Test after test confirms that no other method of attaching 

drop cable comes close to the RB-2 Clip Gun System. 

Whether you are preparing for cable modems, digital music, 
or greater bandwidth, these clips assure you that your drop 

cable will not be compromised when put to the task. 

Éctce-rair.c-e eruirgui,-Là 
Direct merchants to the telecommunications industry 
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Pennsylvania governor and Jerrold 
Electronics founder, Milton Jerrold 
Shapp. 

Having no idea that Joshua was 
going to win the award, the 
Butters family fortunately had 
chosen to bring their children to 
SCTE's Cable-Tec Expo '96 in 
Nashville so they could see what 
their father does for a living. 
Joshua later commented, "I am 
extremely thankful and honored to 
be the first recipient of the Milton 
Jerrold Shapp Memorial Scholar-
ship. I am proud that you felt I 
was worthy to follow in the foot-
steps of such a person as Mr. 
Shapp. I know his accomplish-
ments will help to motivate me to 
do my best. This very prestigious 
award has already impacted my 
life and future." 

Joshua is the son of Gilbert 
Engineering International CATV 
Product Manager Alan Butters 
and his wife Kathie, who works at 
a local school library. Joshua 
holds a 3.98 grade point average 
in addition to working as a life-
guard and running a volleyball 

league. He will be attending the 
University of Arizona to work 
toward a degree in mechanical 
engineering. 

Llaiio Estacado 
hosts its first 
Cable-Tec Games 

The Society's Llario Estacado 
Chapter, which serves members in 
west Texas and eastern New 
Mexico, held its first Annual 
Cable-Tee Games event on June 
29 in Lubbock, TX. The games 
were combined with the chapter's 
first "Vendor's Day." 

The games featured competi-
tions in "Cable Jeopardy," 
"Splicing," "Field Strength Meter 
Readings" and "Go Fetch." 
Competition was tough, with ties 
being broken in two events solely 
due to the elapsed time for the 
completion of the activity. 

Contestants came from various 
MSOs from an approximately 125-
mile radius of Lubbock. New 

Region 4 Director M.J. Jackson 
was present and judged the splic-
ing event. 

Vendors and suppliers came 
from all over the United States to 
display their wares in the 
"Vendor's Day" program. A major-
ity of them presented the latest in 
test equipment and upgrade hard-
ware and software. 

Awards in the "Cable-Tee 
Games" were presented immedi-
ately following a cookout hosted 
by the vendors present. 

Medals were awarded as fol-
lows: Overall: Alan Springer, TCI; 
Cable Jeopardy: First—Alan 
Springer, TCI; Second—Sam Luna, 
Cox Cable; Third—Drue Harvey, 
TCA Cable. Splicing: First—Sam 
Luna, Cox Cable; Second—John 
Knight, TCI; Third—Alan 
Springer, TCI. Field Strength 
Meter Reading: First—Steve 
McIver, Cox Cable; Second—Alan 
Springer, TCI; Third—Gary 
Langford, TCA Cable. Go Fetch: 
First—Sam Luna, Cox Cable; 
Second—Rey Gomez, Cox Cable; 
Third—Alan Springer, TCI. 

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

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

J I NTR lull 1-800E-527-2168 
(9) 
ISO 9002 

INTEGRAL CORP, P 0 BOX 151369, DALLAS, TX 75315-1369 

• 

' 
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Integral's HDPE Empty Duct & 
Roue-In-Duct. Your cable's 
first choice. 
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HRANAC'S 
By Ron Hranac 

VIEW 

Digital standards: 
Hello, is anybody home? 

few months ago there was 
a lively—and occasionally 
inflammatory—discussion 
thread on the Internet 

SCTE-List about digital TV transmis-
sion formats. Much of the discussion 
centered on why variants of quadra-
ture amplitude modulation (QAM) are 
being hailed as the de facto transmis-
sion standards for cable systems. While 
the industry can debate the merits of 
various technologies, the thread's corn-

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

Gold Center Contact Pin 
Superior Cable Pull Strength 

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

CATV • HOME • SATELLITE 

7/V.AFfivE" 
31 5th St Unit A • San Fernando, CA 91340 

(818) 365-2446 • FAX (81E) 365-0479 
canareocanare.com 

ments brought up a good point: Are 
we headed for a digital version of 
NTSC, PAL and SECAM? Perhaps 
worse, are we resurrecting the con-
sumer-unfriendly converter/descram-
bier vs. cable-ready TV/VCR issue all 
over again? I think the answer is yes 
to both questions. 

Analog terrestrial standards 
Those of you who do business 

abroad are acutely aware of the prob-
lems with analog terrestrial broadcast 
standards. The world has lived with 
these multiple standards for years, 
and technology has helped us deal 
with format conversion when neces-
sary. Still, the fact we even have 
NTSC, PAL and SECAM is, at the 
very least, inconvenient. 
When high definition TV (HDTV) 

was first proposed several years ago, 
early proponents suggested a global 
production standard would avoid the 
problems of the existing multiformat 
environment. This goal had merit, but 
egos, politics and the "not invented 
here" syndrome resulted in major 
rifts, particularly in the area of 60 Hz 
vs. 50 Hz field rates. So much for a 
global HDTV standard. 

As digital transmission formats 
developed, an opportunity for uniform 
standards, perhaps even global, once 
again became available. In the area of 
advanced TV (aka terrestrial broad-
cast digital HDTV), the U.S. format of 
choice is 8 VSB. Eventually we'll see 
TV sets and VCRs with built-in capa-
bility to receive broadcasters' analog 
NTSC and 8 VSB digital signals. 

But what about cable? Well, here 
the water gets a little muddy. You see, 
there has been a push for 64 QAM, or 
maybe even 256 QAM, as the format 
of choice for cable. Interestingly, the 
Digital Audio-Visual Council (DAVIC) 
has chosen QAM as the recommended 
digital modulation scheme, despite 
the fact that it is incompatible with 
the U.S. terrestrial broadcast digital 

VSB stan-
dard. To put 
this in per-
spective, 
imagine this 
analogy: 
Broadcasters 
transmit 
their over-
the-air pro-
gramming in 
NTSC and 
cable opera-
tors transmit their cable program-
ming in PAL. 

Incompatibility 
I'm not going to argue about which 

is the better technology My concern 
is that we're brewing up an incom-
patibility mixture that will drive con-
sumers and cable operators nuts. 
Consider this plausible scenario: John 
and Jane Public plunk down $1,500 
for a big-screen TV set. After a year or 
two, one of the local TV stations 
begins simulcasting its analog pro-
gramming in the 8 VSB digital for-
mat. The Publics go back and spend a 
few hundred more for a box that will 
allow them to watch the 8 VSB pro-
gramming. About the same time, their 
local cable company introduces its 
lineup of digital pay-per-view (PPV) 
programming. The Publics think it 
might be nice to have PPV so they 
request a service upgrade. The local 
cable operator sends a technician out 
to install yet another set-top that 
allows reception of the 64 QAM for-
mat being carried on the cable sys-
tem. The confusion and discontent 
mounts when the Publics try to watch 
a program in one format and record a 
different one in another format, not to 
mention the fact that two boxes reside 
on top of their TV set. 

If the cable operator carries the 
broadcaster's 8 VSB signal (especially 
if the 8 VSB programming is not 
100% simulcast, but includes some 
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CONTROL YOUR WORLD 

Next Generation in Status Monitoring 

The new OmniSTAT network monitoring system from 
AM puts you in control. Designed to monitor your entire 
system, including most all major equipment, OmniSTAT is 
flexible, simple and cost effective. Its modular, scalable 
architecture allows you to get started at a price which fits 
your budget today, yet anticipates the performance and 
interoperability you'll need for tomorrow's requirements. 

The OmniStat System includes the easy to use OmniVU 
software, a Windows based, open architecture system that's 
powerful and will integrate easily with your operational sup-
port systems. Our OmniProbe monitors feature downloadable 
software and frequency agility. And our new OnuiiMCU is a 
PC based control system with practically unlimited capacity. 

Because OmniSTAT is the system of choice by the major 
equipment OEM's, you can be assured that the system works 
right today and tomorrow. 

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

COMMUNICATIONS  
GUARDRAILS FOR THE INFORMATION SUPERHIGHWAY 

P.O. Box 9004, Quakertown, PA 18951-9004 
215-536-13M • 1-800-248-9004 
http://www.amcornm.com 
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specialty progranuning not broadcast 
in the NTSC format), will the cable 
version be in the original 8 VSB for-
mat, will it be converted to NTSC, or 
will it be converted to 64 QAM? 

Can you see where this is headed? 

More confusion 
The MMDS industry has been test-

ing 2 VSB, 4 VSB and 8 VSB formats 
for its own digital TV transmission. At 
least this is relatively close to what 
broadcasters will be doing. 

The confusion doesn't end in North 
America. An entirely different digital 
format—coded orthogonal frequency 
division multiplexing, or COFDM— 
probably will be the European digital 
TV standard. 

This mess isn't limited to broadcast 
vs. cable differences, either. Consider 
the direct broadcast satellite consumer, 
faced with a variety of providers: 
DirecTv/USSB, PrimeStar, EchoStar 
and AlphaStar. All use quadrature 
phase shift keying (QPSK) for trans-
mission of their satellite signals, but 
just try to receive PrimeStar with a 
DirecTv box or vice versa. 

Broadcasters and programmers 

face similar problems, especially those 
who will use digital feeds in the occa-
sional-use satellite market. While 
organizations such as the Inter-Union 
Satellite Operators Group are making 
progress, there is still no guarantee 
that two products labeled MPEG- or 
DVB-compliant are in fact compatible. 
The standards are simply too broad. 

DVB, by the way, stands for digital 
video broadcast. The concept of DVB 
"establishes a common set of methods 
of delivering digital television to the 
home using a range of different deliv-
ery systems." This is nice, but DVB's 
"common set of methods" don't ensure 
across-the-board compatibility. 

So where is all of this headed? 
First, we're going to have analog 
NTSC in North America for a long 
time. Digital technology, despite its 
many advantages, will not obsolete 
150 million or so analog TV sets and 
VCRs. Terrestrial digital transmis-
sion—both broadcast and MMDS— 
will use the VSB digital format. The 
cable industry will move ahead with 
QAM. The satellite community will 
continue to use QPSK. Cable opera-
tors will indeed bring back subscriber 

hate and discontent with the new digi-
tal set-top boxes. Eventually, TV and 
VCR manufacturers will be forced to 
create all-new "broadcast- and cable-
compatible" equipment, providing the 
ability to receive analog NTSC trans-
missions, as well as VSB and QAM 
digital formats. 

The sad thing is that all of this con-
fusion could have been avoided. I say 
"could have been" because of the poli-
tics involved in the standards-setting 
process. Cable operators are usually 
not well-represented in the standards-
setting process; it's almost always 
manufacturers and industry associa-
tions. John and Jane Public don't even 
know what standards are, so forget 
consumer input. 

Manufacturers have a lot at stake 
in the standards process. They want 
to defend their investments, so com-
promise plays a major role in stan-
dards development. In many cases the 
standards become so loosely defined 
that they really are nothing more 
than a label on the box. 

Once again, I fear the cable indus-
try will get the black eye, at least from 
the consumer's perspective. CT 
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REPAIR / MODIFICATION 
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RECEIVER UPGRADES 

• SAVE $- REPLACE LEASED 
PHONE/DATA LINES 

• FLEXIBLE BANDWIDTH 
56KB/Sec, Ti 'S & DS-3'S 

• SPREAD SPECTRUM — 
NO LICENSE 

• EQUIPMENT LEASES AVAILABLE 
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• NETWORKS DESIGNED & 
INSTALLED 
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CABLE TV OFFERS A WORLD OF OPTIONS. 

SO DOES ICS. 
Cable television technology 
continues to evolve. New oppor-
tunities place new demands on 
suppliers. That's why we've creat-
ed the ultimate full-service cable 
distributor. Itochu Cable Services. 
iCS unites the proven resources of 
VueScan, Cable TV Supply, 
Kelly Cable Services, and DX 
Communications to provide the 
full range of products and repair 
services for the entire cable and 
satellite communications industry. 

• iCS is the world's largest 
stocking distributor of GI products, 
including the next-generation 
MPEG-2, and is authorized by GI to 
repair warranty and non-warranty 
converters. 

• iCS promotes a full selection of 
the best in CATV industry products. 

• Backed by the worldwide resources 
of the Itochu Group, iCS operates 
distribution and service centers 
throughout North and South America. 

The ultimate cable supplier 

Sales 
Deerfield Beach, Florida 
800-327-4966 
Carson, California 
800-222-0052 
Cleveland, Ohio 
800-858-0830 
Denver, Colorado 
800-728-9887 
Atlanta, Georgia 
800-787-2288 
Mt. Laurel, New Jersey 
800-817-4371 

Repair 
Prospect Park, 
Pennsylvania 
800-352-5274 
Milwaukee, Wisconsin 
800-555-8670 
Deerfield Beach, Florida 
800-865-3692 

International 
Sales & Service 
Buenos Aires, Argentina 
54-1-582-9695 
Santiago, Chile 
56-2-335-2070 
Sao Paulo, Brazil 
55-11-246-9994 

ITOCHU Cable Services Inc. 
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FOCUS ON TELEPHONY 
By Justin J. Junkus 

Telephony modems live on! 
ith all the talk about 
cable modems and the 
associated high-speed 
access to Internet appli-

cations, I thought it might be useful 
to discuss that antiquated piece of 
hardware known by the rest of the 
world as the modem. After all, not 
every cable system has "the data 
channel," even when telephony ser-
vice is being offered. Even with a 
high-speed data offering, many sub-
scribers will be bringing laptops 
home from the office and road trips 
where the only tie to an information 
service is the conventional tele-

themselves between the data termi-
nal equipment and the telephone 
line. With large-scale integration, 
the external box has evolved into an 
internal PC card, or a credit card-
sized PCMCIA module that inserts 
into a laptop. The external modem 
is still available, but when expan-
sion card slots are available in the 
PC, or the PC has PCMCIA capabili-
ty, the consumer usually prefers the 
convenience of an internal device. 

The physical interfaces between 
the modem and the rest of the world 
are simple connectors. On the tele-
phone network side, there is the 

"Like it or not, we're stuck with the 
conventional telephony modem." 

phone modem. Most likely, this 
knowledge worker will want the 
convenience of both types of access 
at home, rather than having to 
reload files from the laptop to the 
home-based PC. A large embedded 
customer base, low prices and wide-
spread support also will contribute 
to keeping the technology alive. Like 
it or not, we're stuck with the con-
ventional telephony modem. 

This type of modem was original-
ly called a data set, was available 
only from the telephone company 
and only as an external device. It 
was, and still is, the link between 
the telephone network and data ter-
minal equipment such as dumb ter-
minals, PCs and mainframe comput-
ers. After divestiture, consumers 
could purchase a non-Bell modem 
from any supplier, and connect it 

Justin Junkus has over 25 years ex-
perience in the telecommunications 
industry. Previously the AT&T cable 
TV market manager for the 5ESS 
switch, he is currently president of 
KnowledgeLink Inc., a telecommuni-
cations training and consulting 
firm. If you want to contact him, Jay 
Junkus may be reached at his e-
mail address, JJunkus@aol.com. 

standard RJ-11 wall jack, the same 
as found on plug-in telephone out-
lets. In most modem configurations, 
there is a second RJ-11 for connect-
ing the voice phone, so that both 
voice and data calls can use the 
same line. The computer, or data 
terminal equipment, side of the 
modem connects to the computer or 
terminal via an RS 232 interface. 
For an external modem, this stan-
dard jack is either a 25- or nine-pin 
connector, designated as the COM 
port of the PC. For internal modems 
or PCMCIA cards, the connection is 
through a plug-in for the PC card. 

Modulation schemes 
The prevalent telephone network 

connection to the subscriber is an 
analog line designed to pass frequen-
cies in the 300 to 3,800 Hz range. 
This means that for communication 
between digital machines to occur 
over analog telephone lines, any dig-
ital signal from the PC or terminal 
must be converted to an AC signal in 
that frequency range. Modulation 
accomplishes this conversion. 
Modems use amplitude modulation, 
frequency modulation or phase mod-
ulation. All of these schemes work 
by changing one or more charac-

teristics of a 
sine wave 
carrier, or 
tone, in the 
voice fre-
quency 
range. 

Amplitude 
modulation 
consists of 
changing the 
amplitude of 
the tone. Since the signal doing the 
modulating is either on or off to repre-
sent the digital values of 1 and 0, 
respectively, the amplitude will be 
varying between two values—sort of 
like a volume control with only two 
positions. 

Frequency modulation keeps the 
tone at a constant volume, but 
changes the frequency between two 
values. The result is a signal with 
two distinct sounds corresponding to 
the times that the digital pulse is a 
1 (on) or a zero (off). 

Phase modulation keeps both the 
amplitude and frequency constant, 
but changes the point in time where 
the signal has a value of zero. 
Continuing with the audio analo-
gies, phase difference is what is 
used in surround sound systems to 
simulate different placement of 
sound sources, so that you perceive 
the violin sound coming from the 
right of the drum, for example. 

Given these three schemes, let's 
look at the maximum possible data 
transfer rate in bits per second. A 
mathematician named Shannon 
proved that you need a minimum of 
one-half cycle of a sine wave to iden-
tify any of the characteristics just 
mentioned. If the highest voice fre-
quency accepted by the telephone 
network is 3,800 Hz, the maximum 
number of times we can change that 
signal per second and still recognize 
amplitude, frequency and phase is 2 
x 3,800, or 7,600 times per second. 
Since the purpose of the modulation 
scheme is to code digital signals 
onto the analog sine wave, that 
means we could in theory code 7,600 
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changes per second, or 7,600 bits 
per second, using any one modula-
tion scheme at the maximum voice 
frequency. That's not lightning 
speed, but it's a start. 
What actually happens, however, 

is that modem design constraints 
limit the number of changes per sec-
ond to the frequency of the carrier 
sine wave, and only lower frequen-
cies such as 1,200 Hz are used. The 
result is that the maximum practical 
data transfer rate from any one mod-
ulation scheme alone is 1,200 bits 
per second. For today's applications, 
that's a lot slower than lightning! 

Combining modulation schemes 
The cure to this snail's pace 

transfer for telephony modems 
comes in two pieces. First, allow 
more than one level of change per 
modulation scheme—perhaps let-
ting the carrier sine wave's phase 
change between 0, 90, 180 and 
270 degrees during any one cycle. 
Second, combine modulation 
schemes—for example, use ampli-
tude and phase modulation 
together. For clarity, we will look 

at each piece separately, then 
examine the combined effect. 

If we allow phase to vary 
between four values rather than 
just two, the number of possible 
states of the signal in any one cycle 
increases from two to four. We can 
then create a coding scheme that 
groups binary digits into pairs, and 
assign each pair to one of the phase 
states. For example, 00 would gener-
ate a sine wave with 0° phase shift, 
while 10 might generate a sine 
wave with a 90° phase shift. There 
would be four possible binary combi-
nations per cycle of the modulated 
sine wave. Remembering that we 
can change the signal's state once 
during any one cycle, this new 
scheme results in a maximum data 
transfer rate of four times the fre-
quency. For our 1,200 Hz example, 
this brings us to 4 x 1,200 Hz, or 
4,800 bits per second. 

Now, let the amplitude of the carri-
er sine wave change, as well as the 
phase angle. To keep it simple, only 
vary between two levels of amplitude, 
say between -3 and 0 volts. This gives 
us two possibilities for each phase 
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state, increasing the number of com-
binations from four to eight. 

The next highest grouping of 
binary digits is in threes, which 
conveniently works out to be eight 
possible binary numbers (000 
through 111). Assigning each of 
those eight numbers to one of the 
combined amplitude-phase states of 
the modulated sine wave gives us 
eight possible states per cycle of the 
sine wave. Once again using the 
1,200 Hz sine wave as an example, 
we can now code 2 x 8 x 1,200 Hz, 
or 19,200 bits per second. The tech-
nology we have just described is 
known as quadrature amplitude 
modulation (QAM), and can be 
extended to achieve speeds up to 
38,400 bits per second. That's a lot 
closer to lightning! 

Lest this columnist be accused 
of oversimplification, telephony 
modems at these speeds also 
require extensive error detection 
and correction techniques, as well as 
signaling between modems just to 
determine compatibility and line con-
nections on both ends. The majority 
of these techniques are detailed in 
standards such as V.34 and V.42. 

The practical limits to the 
process of combining modulation 
schemes are the line characteris-
tics of the typical telephone pair at 
voice frequencies and the cost of 
electronics in the modem used to 
detect the various changes. The 
highest telephony modem data 
transfer rate in common use today 
is 38,400 bits per second. A PCM-
CIA card with that capability costs 
about $300. For most e-mail and 
text applications, this data trans-
fer rate is more than enough for 
the consumer. For image transfer 
over the Internet, however, it is 
painfully slow, and that's what 
drives the need for cable modems 
with megabit-per-second data 
rates. CT 

If you are interested in further 
information on telephony and cable 
modems, and the details of coding 
and error correction techniques, look 
into the new SCTE monthly publi-
cation, "DigiPoints." This monthly 
tutorial on data communications is 
available from the SCTE by annual 
subscription for about the cost of 
your favorite magazine. Call the 
SCTE at (800) 542-5040 for details. 
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Special Report: Building tomorrow's systems today, Part 1 

1U1N NG 1 
urn back to the front 
cover of this issue of 
Communications Technol-
ogy. If you're a cable 

telecommunications engineer or a 
company that sells products to cable 
systems, most if not all of those 
words are continually on your mind 
as you position yourself for the chal-
lenges of 1997. 

Cable modems. Digital. Network 
management. Hybrid fiber/coax 
(HFC). Training. The return path. 
Reliability. All these issues and 
more are vying for attention in a 
cable system's '97 budget. What fol-
lows is the first in a two-part CT 
special report on how MSOs are 
planning their purchases and how 
vendors are positioning themselves 
to fulfill 1997's purchasing needs. 
This part focuses on the MS0 side 
while next month will spotlight ven-
dors' plans. 

Data delivery: 
Visions of sugarplums 

Where are some of the top 
MSOs planning to invest their 
technology budgetary dollars in 

Eric Butterfield is associate editor; 
Laura Hamilton is senior editor, 
Rex Porter is editor and Alex Zavis-
tovich is executive editor for "Com-
munications Technology." Also con-
tributing to this article was Alex 
Swan, editor of "International 
Cable" magazine. 

1997? It doesn't take much of an 
industry pundit to see what's hap-
pening. These days, there's one 
word playing on the lips of cable 
operators. and making visions of 
sugarplums dance in their heads. 

Data. 
More than telephony, interactivi-

ty or video-on-demand (VOD), data 
delivery via cable modem is weigh-
ing heavily in MSO engineers' bud-

"Once people have 
had (Internet 

access via cable 
modems) you just 
can't take it away 

from them." 
-Jim Chiddix, 

Time Warner 

getary planning for new technology. 
Fueled by announcements at last 
year's Western Cable Show of large-
scale purchases of the computer pe-
ripherals and Internet access trials 
at systems across the United 
States, engineers are preparing to 
offer data delivery as a revenue 

generator. Some operators, includ-
ing Time Warner with its Roadrun-
ner (formerly Linerunner) service, 
TCI with @Home and Comcast with 
Comcast Online have already made 
a sizable investment in infrastruc-
ture and hardware for commercial 
ramp-up of the technology. Others 
are in beta test, with plans for larg-
er scale deployment through 1997. 

Chris Bowick, group vice presi-
dent of technology and chief techni-
cal officer of Jones Intercable, noted 
that his company is working on 
some seven separate trials, the most 
visible of which is in Alexandria, 
VA, where 40-50 customers now 
subscribe to the service. 

"Next year we'll see more com-
mercialization of the service, in both 
asymmetrical and symmetrical data 
rates," said Bowick. "I think we'll 
grow it rather substantially next 
year. We've got a good business 
ahead of us here, at least based on 
what we've seen so far." 

The allure of Internet access via 
cable modems is the remarkably 
roomy data throughput rate offered 
by hardware vendors. Many boast 
of up to 10 Mbps from the headend. 
Upstream, however, is another 
matter. The data rate of cable 
modems is, by design, asymmetri-
cal. For operators using the return 
path, 1 Mbps upstream is consid-
ered generous. Some modems offer 
return rates of 128 kbps or slower; 
others carry their return payloads 
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over telephone lines. While telco re-
turn is useful for systems not yet 
capable of two-way traffic, some 
feel the full power of data over 
cable will not be unleashed until 
the upstream issues have been re-
solved. 

"We're using both one-way and 
two-way product in our trials," ex-
plained Bowick. "One of our trials is 
not just for Internet. It's a work-at-
home application in the Chicago 
area using asymmetrical technology 
with telephone return." According to 
Bowick, "the industry has to face the 
fact that over the next several years 
only a small percentage of our plant 

will be going be two-way. There will 
be many areas of the country where 
you'd want to introduce a service 

of cable modems. "If you ask for a 
development in the next year that's 
going to help us to focus on what, 

"We have a lot more telephone 
customers now than modem customers." 

Jim Chiddix, Time Warner 

like this without the need for invest-
ing in two-way plant." 

One of Bowick's areas to watch 
will be the asymmetrical data rates 

where and how to spend, it's going 
to be that." 

Jim Chiddix, chief technical offi-
cer of Time Warner, was enthusiastic 

Psychology and sales: An open letter to vendors By Rex Porter, Editor, Communications Technology 

W hen the cable industry was in its infancy selling was 
easier than it is today. Cable TV was a small town 

industry. A local pharmacist, theater owner or other local 
businessman could see the opportunity of owning a cable 
system in his own town. He would apply for the franchise 
and depend on a "turnkey" supplier to actually build the 
system. Under this arrangement, the system owner would 
contract for the system to be constructed with the equip-
ment manufactured or selected by the turnkey supplier. 

In the early days, almost all manufacturing companies 
like Jerrold, Magnavox, Ameco, Vikoa and Entron would 
incur close to 80% of the costs of building the system and 
the owner would cover the other 20%. Then, over the next 
few years, the owner would repay the supplier until the 
system would be his debt-free. Financing played a big role 
in the purchasing of equipment. 

Later, the cost of financing caused all of the manufac-
turers to stop offering system turnkeys. Then the fran-
chise holders were forced to begin negotiating with the 
salespeople on a direct basis. Thus began a new learning 
experience for the system owner/operator. He or she had to 
develop a new understanding of the equipment and how it 
operated. In the early '60s, system operation became even 
more complicated, cable systems got larger and, with the 
purchase or construction of many systems under one own-
ership, the multiple system operator (MSO) was born. 

The MSOs found it unwise to allow each individual 

system to purchase its own equipment. Better pricing 
could be arranged by negotiating for all equipment and 
services from regional offices or the MSO headquarters. 
Electronic equipment and services had become so techni-
cal in name and use that system managers found in 
many instances that they could no longer keep up with 
the technology MSOs and the larger independent sys-
tems organized separate departments to define roles and 
responsibilities. 

The approval of electronic equipment and services fell 
to the chief engineering officer of the company, while the 
day-to-day operation of the systems was controlled by the 
chief operations officer. Today, each of these departments is 
responsible for approving purchases of specific equipment 
and services. The chief operations officer is concerned with 
the "business" side of cable and the chief engineering offi-
cer is concerned with the technical side. In short, the oper-
ations manager defines "what needs to be done" and the 
engineering manager defines "how to engineer the system 
to get that job done." (There are other departments but I 
mention these two because they seem to be the source of 
greatest confusion involving marketing and selling.) Since 
neither manager can perform his job and handle the nec-
essary volume of purchase orders, a purchasing depart-
ment became integral to modern MSO operation. 

(Continued on page 30) 
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about the revenue potential for In-
ternet access via cable modems. 
"Customers love it," he said. 
"We've had the Roadrunner service 
up for more than a year in busi-
ness trials in Elmira, NY, and 
we're rolling it out in some other 
markets. Once people have had it, 

"We are planning 
on having 
two-way 

capability in front 
of 2,500 homes by 
the end of 1997." 

Alex Best, 

Cox Communications 

you just can't take it away from 
them." 

The appeal, Chiddix said, is 
that "the speed is very high and 
it's a connectionless service. For a 
flat monthly rate, it's always 
there. You can leave your comput-
er turned on all the time. Just like 
a LAN, you're always on line. 
There's never a phone call to 
make as there is with ISDN or a 
dial-up modem. You're not tying 
up any other communications fa-
cilities." 

The Roadrunner service was re-
cently extended from Elmira to 
Corning, and first true commercial 
roll-out began in Ohio (Akron and 
Canton) in early September. 

In the coming 
year, Time Warn-
er is budgeting 
for many more 
network up-
grades. Accord-
ing to Chiddix, 
Time Warner is 
moving along at 
a furious pace— 
more than 30% 
of the company's 
subscribers have 
already been up-
graded. Chiddix 
expects 1997 up-
grades to take 
place at the 
same rate as last 
year. "We bought 
well over 600,000 
km of fiber last 
year, some for 
our HFC net-
work and some 
for our synchro-
nous optical net-
work (SONET) 
ring as well. I'm 
told that makes 
us the largest 
single customer 
for fiber-optic 
cable." 

Data trials 
also are taking 
place at Cox 
Communications. 
Alex Best, the 
company's vice 
president of engi-
neering, noted 
that Cox is 
wrapping up 
trial access to 
the Prodigy on-
line service in 
San Diego, CA, 

Psychology and sales 
(Continued from page 28) 

All equipment and services used by an MSO must be 
approved by the head of each department. Approved equip-
ment and services are then published in an "approved buy-
ers list/guide." The purchasing agents purchase from that 
list. Salespeople who wish to sell products not on the exist-
ing guide have to present their products to the office, which 
evaluates them and, if they pass, submits them for 
approval and addition to the approved guide. However, sim-
ply making it to the buyers guide does not mean the prod-
uct will be ordered. Price, delivery and packaging also affect 
its selection for a purchase order. What is the biggest mis-
take companies make in trying to introduce a new product 
or service? They advertise it and/or try to sell to the wrong 
person at the company. 
An electronic device is understood by and approved by 

the engineering side of the company. Programming is 
understood and approved by another department. And, 
when the product is an item used daily by the technician or 
installer, a salesman's best or worst friend can be that tech-
nician or installer. If they do not like the product, the 
installer or technician will inform the approving officer and 
it won't be ordered. Vice presidents will not force their 
workers to use inferior products. And I am aware of 
installers and field technicians who are lucky enough to 
visit a convention for one full day or half day. They may be 
wearing their work uniforms instead of suits and ties. 
Sometimes I see them shown less respect than they truly 
deserve. After all, these are the people who actually use 
your products. They may not be able to approve the product 
but they can make sure it isn't on that purchase order. 
When you call on purchasing agents, what do they expect? 

They are extremely busy. They are responsible for buying a 
wide range of products for a large group of systems. First, 
they don't want their time wasted. They expect you to know 
your equipment and what other equipment will interface 
with it. They expect you to know your industry They expect 
you to go through proper channels when you call on other 
offices. Of course they expect the best price for your product. 
But if your price is higher than your competitor's, they expect 
you to be fully prepared to sell the higher price. The product 
has been approved already! Anything less is a waste of your 
time and the purchasing agent's time. Wasted money may be 
recovered—wasted time can never be regained.—RP 
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using Zenith 0.5 Mbps modems. In 
Phoenix, AZ, Cox offers access to 
the Internet, work-at-home, and 
CD-ROMs (located at cable head-

end) to 100 beta test sites using 
LANcity 10 Mbps modems. This 
trial will be offered as a standard 
service in October 1996. Just begun 

this summer was a trial in Orange 
County, CA, using Motorola's 30 
Mbps modem product. 

"Budgeting for cable modems is 

On the fast track: Behind the scenes at NCTA 
nne operator's plans to provide high-speed Internet 

access contributed to a recent success in the cable 
industry's national commitment to student education. 

It was a spectacular show in the nation's capital this 
past July, when the National Cable Television Association 
treated journalists, politicians and industry leaders to the 
splashy multimedia demonstration dubbed "Cable's High 
Speed Education Connection." With a video wall as a back-
drop, NCTA President Decker Anstrom announced the in-
dustry's voluntary effort to equip schools wired under the 
Cable in the Classroom project with computers and cable 
modems offering high-speed Internet access. 

To illustrate the importance of cable modem technology 
to this industry commitment, the presentation featured a 
live comparison of the broadband peripherals to ISDN and 
standard telco lines as conduits of information. The cable 
modem setup—a Motorola CyberSURFR modem connected 
to an AST CPU and NEC color monitor—easily outpaced 
its telco competition for sheer handling capacity. 
A transcendant moment for the NCTA, the presentation 

featured gushing enthusiasm from notables including 
Larry Pressler (R-SD), chair of the Senate Commerce Com-
mittee, and FCC Chairman Reed Hundt. Brian Roberts, 
president of Comcast, Brendan Clouston, president of TCI 
Communications, and Joe Collins, chairman and CEO of 
Time Warner, each reported on their current successes and 
pledged their support for cable's investment in education. 

What's interesting about all this, from an engineering 
perspective, is that Washington, DC's cable operator, Dis-
trict Cablevision, provides neither Internet access nor data 
delivery service, not even on a beta basis. 

That's true, acknowledged Rob Flynn, senior director of 
advertising and special projects for NCTA. Making the 
technological portion of the presentation happen was a 
challenge unto itself 

The first obstacle was simply finding a venue for the 
event. According to Flynn, surprisingly few hotels in Wash-
ington are wired for cable. The exception is the Grand 
Hyatt, on H Street across from the city's convention center, 
which has a cable drop in its sports bar. Working coopera-
tively with NCTA, District Cablevision ran another cable 
drop down two flights to the hotel's Constitution Ballroom, 
where the presentation was conducted. 
NCTA paid to have District Cablevision set up for Inter-

net access, Flynn said. A T-1 line from Capital Area Inter-
net was installed at the headend, along with cable modems 
and a Netscape proxy server. An audio server and a CU-
SEEME server also were running at the headend, enabling 
"simulcast" of the presentation in cyberspace. 

Coordinating the effort was Atlanta-based Convergence 
Systems. The company's previous claim to fame was the 
wiring of a TCI Internet service project in East Lansing, 
MI—with over 500 homes using either Zenith or LANcity 
modems, the installation is among the largest standing ap-
plication of Internet access over cable, predating TCI's own 
(d)Home service. 

Convergence Systems President David Aines noted that 
District Cablevision gave his company "great cooperation" 
in assembling the sys-
tem. According to Ames, 
the District Cablevision 
HFC cable plant is 
"tight and can handle 
data traffic with no 
problem." 

The modems used in 
the NCTA presentation 
operated asynchronous-
ly: The downstream 
speed was 30 Mbps; up-
stream was approxi-
mately 900 kbps. According to Ames, the upstream speed 
"could have been bumped up without affecting the down-
stream rate" because of a large capacity router installed at 
the headend, allowing 6 MHz of bandwidth to be used in 
up to 12 channels. The router required by the modem ven-
dor and the headend cable modem were inserted in the sig-
nal path as if they were a channel at the headend, said 
Convergence's Vice President of Engineering Toby Ayre. A 
drop from the reverse network was used as the return path 
to the headend router. 

Terry Wright, the company's chief technical officer, noted 
that the router that makes the modem work is not a ma-
trix switch. Rather, it uses Routing Information Protocol 1 
(RIP-1), routing across the flat cable modem network. 

The NCTA project was not without its technical chal-
lenges. These challenges, according to Wright, had to do 
mostly with signal strength at the headend and sensitivity 
of the equipment to adjustments in the field. Typically, the 
signal is injected downstream into the normal combiner 
network. In this case, Wright explained, "we had to inject 
into the first amplifier beyond the combiner network." 
Wright shrugged off the inconvenience, noting that the ven-
dor "is still refining the product." 

All of this is fascinating, of course, but it begs the ques-
tion of what District Cablevision stood to gain in the pro-
ject. According to NCTNs Flynn, District Cablevision was 
anxious to prove to its parent company, TCI, that the DC 
plant was robust enough to offer two-way services. It's not 
the first time the two organizations have worked together 
to this end, either, Flynn noted. At the NCTA's demonstra-
tion of new technology in September 1995, District Cable-
vision also was provided with a T-1 line. Subsequently, the 
system operator moved its headend across the street and 
had to disconnect its line. "This time looks like the charm," 
Flynn said. 

Communications Technology placed several calls to Dis-
trict Cablevision's chief engineer Fitzroy Francis in July. The 
calls were unreturned. A source close to the project, howev-
er, predicted that District Cablevision will begin offering In-
ternet access to beta test sites in the city in the coming few 
months. LANcity cable modems may be used.—AZ 

NC TA's Decker Anstrom. 
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being handled in our Atlanta cor-
porate headquarters," Best ex-
plained. Two-way network needs 
also are being budgeted for in At-
lanta. "We are planning on having 
two-way capability in front of 2,500 
homes by the end of 1997," he said. 

Best predicted three major 
growth opportunities for cable op-
erators: data modems, wireline 
telephony and digital TV. "These 
three will remain the major focus 

for the next several years," he 
said, adding, "somewhere out in 
the future is interactive TV. We 
are presently budgeting for data, 
telephone and digital TV. We are 
not budgeting for interactive TV." 

Century Communications 
Corp.'s Senior Vice President of 
Engineering Michael Harris 
noted that his company has test-
ed and is now offering point-to-
point data transmission in vari-
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ous cable systems. "In the long 
term," said Harris, "Century is 
planning for residential two-way 
data transmission utilizing, 
among other devices, high-speed 
cable modems. 

High-speed data service on Cen-
tury systems includes Colorado 
Springs, CO, with DEC/LANcity, 
Los Alamos, NM, using Zenith, Los 
Angeles using DEC/LANcity and 

San Juan, Puerto Rico, using 
Phasecom and Restor Industries 
products. Numerous other sites are 
under active development, includ-
ing working with local schools and 
city locations. 

"Our solutions include fiber as 
well as HFC networks," Harris said. 
"We are developing a detailed busi-
ness plan encompassing, among 
other services, high-speed data 
transmission. 

"Century is planning to launch a 
business that integrates different 
elements of telecommunications ser-
vices. Our business plans take into 
consideration all aspects including 
marketing, operations, administra-
tion and network capital require-
ments. We have issued two detailed 
RFPs to the major vendors/manu-
facturers involved. We are in the 
evaluation process." -› 
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Harris noted that Century has 
plans to fund commercial roll-outs of 
data transmission services, "includ-
ing current capital expenditure bud-
geting for various upgrades and re-
builds that will provide the network 
infrastructure for, among other types 
of services, data transmission." 

According to Harris, "Century 
consistently updates its long- range 
planning for changing technological 
developments, although clearly the 
focus for 1997 will remain the 

continued development of fiber-
rich networks capable of deliver-
ing a wide array of services, such as 
data transmission, digital video, 
telephony or other bandwidth utiliz-
ing commercial or business telecom-
munication services." 

Like many others involved in 
data delivery trials, Harris believes 
that "content will ultimately drive 
the market acceptance of high-speed 
data services." 

"Before cable modems can be 
successfully 
retailed as 
consumer 
electronics, 
the applica-
tions that 
will drive the 
use of cable 
modems into 
a large num-
ber of homes 
need to be 
developed. 
While we (at 
Century) con-
cur that In-
ternet access 

Q: Is there enough digital training? 

Alex Best, Cox: "Between the vendors, CableLabs, and 
our own effort, we will be ready when the boxes 

become available." 
Chris Bowick, Jones Intercable: "I think it's available. 

What we're having trouble with as an industry is taking 
advantage of what is already available, especially through 
our vendor base." 

Michael Harris, Century Communications: "It is our 
experience that vendors are providing an adequate level of 
education to the cable industry with regard to digital 
transmission. However, access control and other network 
security issues continue to be items that require additional 
research and study."—EB 

is an immediate application, we 
believe the basic nature of the 
business will change. 

"The focus for 
1997 will remain 
the continued 
development of 

fiber-rich 
networks capable 
of delivering a 
wide array of 

services." 
Michael Harris, 

Century 
Communications 

"As the market begins to 
learn to use this technology, new 
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multimedia applications will 
emerge. Century is taking sever-
al courses of action, including 
the development of business In-
tranets as well as delivery of 
content," Harris said. 

Harris's view of the changing 
face of the Information Age? Un-
equivocal. "We believe that high-
speed cable modem technology will 
be the preferred mode of data deliv-
ery in the future." 

Reader Service Number 97 
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Hoping to win new customers, 
cable operators plan to package 
telephony with television and high-
speed Internet access. As cable sys-
tems are upgraded to handle these 
high-bandwidth services, intercon-
nection agreements are being 
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inked between MSOs and tradi-
tional telephony providers. 

The interconnection agreement 
between Jones Intercable and Bell 
Atlantic in Virginia is the first 
such agreement with a regional 
Bell. As outlined by the Telecom-
munications Act, Bell Atlantic has 
opened its local telephone net-
works to competition so it can offer 
long-distance in its service areas. 

By connecting its cable TV sys-
tems with Bell Atlantic's local 
phone network, Jones will be able 
to provide competitive local resi-
dential and business telephone ser-
vice over its local exchange net-
work. In addition, the agreement 
allows customers to keep their 
phone number if they switch com-
panies, and enables services such 
as caller ID to work across the two 
networks. 

Chris Bowick of Jones Intercable, 
says the company will be increasing 
telephony budgeting next year. "We 
anticipate significant growth in 
telephony subscribers in 1997." 

In the Chicago area, Jones has 
agreed to lease 50 miles of fiber-
optic cable to AT&T Corp. Jones 
will lay the fiber as part of a 
350-mile network AT&T plans to 
complete by late 1997 for offer-
ing local phone service. AT&T is 
negotiating to connect with 
Ameritech's local phone network. 
Jones hasn't said whether or not 
it plans to pursue local telepho-
ny in Illinois. 

TCI Telephony Services, on the 
other hand, plans to launch local 
wireline services in Arlington 
Heights, IL, as well as in Connecti-
cut and California by the end of 
the year. For local switching, says 
Terri Bryan, director of marketing 
for TCI Telephony Services, the 
company is working through its 
partner, TCG Teleport, of which 
TCI owns 30%. 

Also approved to compete in 
local telephony is Continental 
Cablevision whose subsidiary, 
CCI Telecommunications Inc. of 
New Hampshire, has been given 
authority to deliver telecommu-
nications services over its exist-
ing broadband network. 

Foreshadowing similar U.S. 
projects, in June Continental 
launched telephone service over 
Australia's nationwide advanced 
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broadband telecommunications 
network. 

The revenue potential of cable 
telephony is certainly not lost on 
Time Warner, which delivers voice 
and data communications in over 
18 of its markets nationwide. 

"Telephony is very important to 
us, both business and residential ap-
plications," says TW's Jim Chiddix. 
"We have a lot more telephone cus-
tomers now than modem cus-
tomers." He adds that the company 
plans to roll out residential telepho-
ny in the additional markets of 
Memphis, TN, Honolulu, New York 
and others. 

Likewise, smaller cable operators 
are looking to get into the game. 
Michael Harris, senior vice president 
of engineering at Century Communi-
cations Corp., says his company has 
preliminary plans to fund commercial 
telephony roll-out, including the neces-
sary upgrades and rebuilds to the net-
work infrastructure. 

PCS 
This year promises to be both a 

white and wireless Christmas in 

Screen cap-
tures from 
Jones 
Internet 
Channel ser-
vice in 
Alexandria, 
VA. 

Denver. The digital wireless com-
munications venture backed by 
TCI and Sprint Corp., called 
Sprint Spectrum, plans to make 
digital wireless phones this year's 
stocking stuffer in the Colorado 
capital. 
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Owing to the passage of the Telecommunications Act 
of 1996, the cable industry has more to worry 

about than ever in 1997. Cross-competition may add 
dollars to the bottom line, but are vendors traditionally 
tied to the telco industry providing the level of service 
cable engineers have come to expect? That concern 
crosses back over to the cable vendor community: Are 
cable modem manufacturers meeting the demand cre-
ated by prospects of lucrative data delivery business? 
And what of training? Data delivery experts don't 

spring fully formed from the ranks of today's cable in-
stallers and technicians, after all. How are MSOs 
preparing their engineering staffs for the specialized 
skills required in the fast-developing field of high-speed 
Internet access? 

Jones' Bowick said cable modem vendors are doing a 
good job providing hardware for data delivery business. 
As for working with telco vendors on telephony and re-
lated issues, Bowick is not at all apprehensive. 

"I don't have any reluctance at all" working with 
telco vendors, said Bowick. "They have come up to speed 
, very nicely. People like Northern Telecom, Motorola and 
others have done a very good job of understanding the 
needs of the cable industry and jumping right in." 

Some vendors may miss a deadline now and then. 
Alex Best at Cox sees it as part of the process of bring-

ing new services to market. "As is typical of any new 
product or service, (cable modem vendors) are late with 
their products and solutions and unanticipated prob-
lems occur when they are deployed in the field," he 
said. However, Best pointed out, such delays are "the 
primary reason for technology trials—to deal with 
these issues and solve them before commercially rolling 
out the products." Cox sees itself as in the problem-
solving mode prior to commercial roll-out. 

Like Bowick, Best has no qualms about dealing 
with telco vendors. "Motorola is a leading supplier of 
both cable modems and wireless telephone equip-
ment," he said. "In fact, we are pleased to have world-
class manufacturing organizations such as Motorola, 
Lucent, H-P, and others (delivering) hardware to the 
cable industry." 

Although he reserved comment on vendor perfor-
mance until the technology moves from testing to com-
mercial applications, Century's Harris said he was "en-
couraged" by vendor progress so far in "developing a 
generation of equipment that we can use to build a cost 
effective service." Century Communications Corp. has 
always been comfortable with telco vendor relation-
ships, due to its major equity stake in Centennial 

(Continued on page 47) 
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cellular for billions in conversation 
dollars, PCS hopes its high-frequen-
cy clarity and easier connection will 
give it an edge. 

Talk isn't cheap. At last year's 
auctions, Sprint Spectrum paid 
$2.1 billion for PCS licenses cov-
ering 190 million potential cus-
tomers. The venture also is 
backed by Comcast and Cox Com-
munications, which launched its 
first wireless service last Novem-
ber in the Washington, DC, area. 

Other cable operators, such as 
Time Warner, plan for now to re-
main in the background and offer 
PCS transport to those with licens-
es. Similarly, Bowick says Jones is 
keeping an eye on PCS technology, 
but hasn't budgeted for it for 1997: 
"We believe that we can play a 
role, not necessarily in the short 
term of being a PCS operator be-
cause we certainly haven't been in 
on any of the bids for licenses, but 
we've got infrastructure in place." 

Digital 
Look for the push for digital set-

tops to heat up in 1997. In particu-
lar, Cox signed a contract with 
General Instrument for 350,000 
digital boxes over the next three 
years. But the move is happening 
sooner than later. 

"We plan to deploy some digital 
converters in the fourth quarter of 
this year," says Jones' Bowick. "And 
I don't think that's going to be a dif-
ficult thing to do. And if we don't 
get to it the last quarter of this 
year, we will certainly be getting to 
it the first quarter of next year." 

Likewise, Time Warner plans to 
deploy digital set-tops in 1997. 
Chiddix describes its Pegasus box 
as "a real-time two-way box with in-
telligent memory management. So 
if we're not using memory for full 
B-frame, full resolution decompres-
sion, we can reassign it to other 
kinds of applications." Chiddix says 
the company expects the boxes to 
be delivered next year to a number 
of its systems. 

While most acknowledge that 
direct broadcast satellite (DBS) 
and wireless are quickening the 
move to digital, Best is confident 
that digital compression will 
allow cable to exceed the competi-
tors' offerings. Similarly, Chiddix 
cites cable's ability to offer things 
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that DBS and wireless can't: in-
teractive services and two-way TV. 
(For more on the competition, see 
the article on page 48.) 

Also on the digital set-top front, 
in late August the Americast joint 
venture (consisting of Ameritech, 
Bell South, GTE, SBC Communica-
tions and The Walt Disney Co.) an-
nounced a contract to purchase 3 
million digital set-tops from Zenith. 
William Luehrs, president of the 
Zenith Network Systems Division, 
says the boxes will enable Americ-
ast to deploy four kinds of video 
networks: multichannel multipoint 
distribution service (MMDS), HFC, 
switched digital video and DBS. 
The contract is valued at more 
than $1 billion. Production of the 
boxes will begin in the first half of 
1997. 

YOD 
While VOD may not make the 

splash the hype once promised, this 
next year will see considerable roll-
out of near-video-on-demand 
(NVOD). 

Best says,Ui t NVOD will be one 

Q: What are your requirements for video servers? 

ichael Harris, Century Communications: "Video servers need to be 
technically resilient, economically priced (relative to expected incre-

mental cash flow contribution) and high-capacity." 
Jim Chiddix, Time Warner: "We're installing a lot of digital ad inser-

tion equipment in many of our divisions. We're tracking video server 
capabilities and costs very closely because that's an important element in 
allowing Pegasus-type set-tops to move to high-bandwidth interactive ser-
vices, including video-on-demand." 

Q: Is scalability important, so you can do VOD and ad insertion from 
the same platform? 

Chiddix: "My gut feeling is that's a real mistake. I know a lot of compa-
nies use that as part of their sales pitch. If the same server is used for 
both ad insertion and VOD, I think it will be kind of by accident. There's 
no reason why a device optimized for one service will be optimized for 
another as well. They are conceptually similar, but I think it may waste a 
lot of energy and money trying to use the same hardware for separate 
applications. 

"The servers that are being sold now for digital ad insertion are good 
enough, and we're buying them. For VOD they need to be cheaper per 
stream, and they're getting cheaper faster."—EB 

of the product offerings of Cox's digi-
tal roll-out in the first quarter of 
1997. "VOD plans are not yet formu-
lated," he adds, "due to a lack of an 

economically viable technical deliv-
ery system." 

Similarly, Harris says Century 
plans to deploy NVOD within the 
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The learning curve 
'Continued from page 40) 

Cellular, Harris explained. The company now operates a CAP/CLEC busi-
ness and holds the "B" group PCS license in Puerto Rico. 
Time Warner's Chiddix noted that equipment vendors have "come a 

I ong way" in supplying cable operators. "We have a couple of vendors sup-
plying the headend component of our PC modem systems, including 
Plewlett-Packard," Chiddix said. "We also have a fair number of Motorola, 
Zenith and LANcity modems in our systems. We've come to the point 
where we can indeed do mass deployment of service." So far, he said, the 
vendors are doing a good job with keeping up with demand. 

Chiddix doesn't feel squeamish about using companies traditionally 
thought of as telco vendors for these cable-specific applications, "as long 
as they realize this is a competitive market, and that we care passionate-
ly about getting good quality equipment at a good price. 

"Some telco vendors live in a world where price is not so important, 
and gold-plating everything is acceptable," Chiddix continued. "In a world 
that provides high return on rate base, that may be fine, but that's not 
the world we see coming. The vendors I've mentioned see that the world 
is changing." He added that both Tellabs and Nortel have met his expec-
tations in providing telephony products to Time Warner's service in 
Rochester. "They've done a fine job providing HFC telephony terminal 
equipment, both for the home and the headend." 

In the realm of training, most MSOs contacted by Communications 
Technology are planning a combination of in-house and out-sourced 
training for their employees. At Cox, Best said, in-house training for our 
system technicians will take place in the field and in the company's At-
lanta facilities. Outside seminars must be requested and justified by sys-
tem employees, according to Best. "The Cable-Tec Expo is very popular 
and attended by most system technical management personnel," he 
added. "NCTI training is encouraged but participation is a personal 
training decision and not company-sponsored." 

Training for Jones Intercable personnel is provided "primarily by the 
equipment manufacturers," said Bowick. "We get those guys with us out in 
the field to help us in the initial throes of working with a new product." One 
of the benefits of this kind of partnering, Bowick noted, is "you're out there 
in the field together, you're understanding the operational concerns and re-
quirements together. Then they're able to take that back to the labs and 
feed that back into the design, and we're able to modify our process accord-
ingly" SCTE and NCTI training "are always part of our tool kit," he added. 

For Harris, training in data delivery involves vendors, industry confer-
ences, trade organizations and publications as a means of augmenting 
hands-on field experience. Like Harris and Bowick, Chiddix noted that 
vendors are providing some training. He added that "we've also developed 
some internal training resources for return path alignment, modem in-
stallation and so forth." 

Most importantly, the engineers polled agreed that training is a 
process involving hiring skilled technicians to supplement programs de-
veloped internally. "As the industry develops, we will continue to add 
technical professionals with a variety of data and telephony skills," he 
said. "In addition, Century will continue through our in-house training 
programs to upgrade the expertise of our present staff."—AZ 

next year, but that it hasn't budget-
ed for VOD. 

Jones, on the other hand, won't 
be delivering NVOD. Bowick says 
the company's initial focus will be 
on the capability of multiplexing, 
"very similar to what HITS will be 
able to provide to us." 

While nothing has been an-
nounced, it is Bovvick's belief that 
multiplexing is something Jones 
might be taking full use of in the fu-
ture: "And that might be in conjunc-
tion with a roll-out of digital boxes 
in the fourth quarter of this year or 
first quarter of next year." CT 
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CABLE'S COMPETITION 
By Laura K. Hamilton 

DBS and MMDS: 
Packing digital punches 

able's competition doesn't 
seem to be taking as 
much of a David vs. Go-
liath tact anymore when 

it comes to presenting its technology 
to the public. Although direct broad-
cast satellite (DBS) and multichan-
nel multipoint distribution service 
(MMDS) sometimes still like to slam 
cable as the Big Bad Monopoly in 
TV and radio ads, that attack 
doesn't work as well since passage 
of the Telecommunications Act. 
DBS and MMDS are taking more 

of a Goliath vs. Goliath approach 
now. And their weapon of choice is 
digital technology 

First, let's take a look into the 
DBS pocket where there's that nice 
compact dish you might have seen 
popping up around town over the 
last couple of years. This little piece 
of technology can be as small as 18 

Laura Hamilton is senior editor of 
"Communications Technology." She 
can be reached at (303) 839-1565, 
ext. 43. 

inches and pro-
vides all those 
pretty digital pic-
tures, not to men-
tion enough chan-
nels to numb the 
remote control fin-
ger of even the 
most seriously en-
trenched of couch 
spuds. 

How does 
DBS work? 

As a quick 
overview of how 
DBS technology 
ticks, consider 
DirecTV's DSS 
system, which in-
cludes an 18-inch 
dish, a digital set-
top decoder box 
and remote con-
trol. More than 
175 channels of 
digital quality pro-
gramming and 
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pay-per-view are offered with the 
system. Manufacturers of the hard-
ware presently include Thomson 
Consumer Electronics (under RCA 
and GE brand names), Sony and 
Hughes Network Systems. 

The system uplink is located in 
Castle Rock, CO, and features eight 
satellite receiving stations and four 
13-meter transmit dishes. Program-
ming is delivered to the uplink facili-
ty via satellite over fiber and 
through the use of digital videotape. 
The programming is digitally com-
pressed and encrypted, then trans-
mitted to three high-power Ku-band 
DBS satellites, built by Hughes Elec-
tronics. They feature sixteen 120-
watt transponders that operate from 
the 101° W longitudinal position. 

The receiving dish at the sub-
scriber's home can be installed in 
almost any outdoor location as long 
as it has an unobstructed view to 
the south. Although professional in-
stallation is available, DirecTV 
helps its do-it-yourselfer customers 
with an on-screen satellite locator 
and signal strength meter to help 
simplify the dish positioning 
process. 

The price factor 
But what about the cost of all 

this technology? Traditionally, that's 
been one of cable's retaliations to 
the threat of DBS. As recently as 
two years ago, DBS subs were star-
ing down the barrel of a $700 price 
tag for a basic package. That's hard-
ly the case anymore. Take for exam-
ple EchoStar Communications 
Corp., which recently announced a 
suggested $199 for its new Dish 
Network digital satellite system 
with the purchase of a $300 annual 
programming package. Subs will get 
a bang for their buck, too: The com-
pany plans to offer 200 digital chan-
nels by the end of this year. 

Cable still has some powerful ad-
vantages over DBS, however. Cable 
can always lay down its high band-
width trump card, which of course 
makes it the odds-on favorite for in-
teractive services like high-speed In-
ternet access. DBS requires the use 
of telephony lines to provide a return 
path, and thus is hampered by slow-
er speeds when it considers offering 
Internet access over its network. 

Another DBS stumbling block is 
that it requires extra equipment 

(and an extra cost) to hook up addi-
tional TV sets in a customer's home. 

Yet another DBS disadvantage 
much lauded by the cable industry is 
that DBS can't provide local program-
ming. However, this may be a weak 
competitive argument since a rooftop 
antenna collocated with the DBS dish 
lets subs receive local networks in 
areas where broadcast reception is 
good. Where broadcast signals aren't 
so great, the regional broadcast net-
work offered by DBS most likely will 
be the sub's local station. 

The DBS industry doesn't seem 
intimidated by these technical disad-
vantages and continues to hype itself 
and its "superior digital pictures" 
right up against cable's offerings. 
And it isn't afraid to openly ogle 
cable's market share, as a recent 
push for the multiple dwelling unit 
(MDU) market attests. 

DirecTV, which launched its DBS 
service in June 1994, predicts it will 
pick up 2.5 to 3 million subscribers 
by year end and says it won't stop 
there. It is planning to go after the 
25 million homes in the MDU mar-
ket and predictions of 10 million 
MDU subs by the turn of the centu-
ry are being flung about. 

DirecTV is presently accepting 
applications from independent oper-
ators to construct its MDU DSS sys-
tem. The DSS package, which starts 
at $499, offers MDU customers a 
link to a 24- or 30-inch common 
dish and 175+ channels. Here 
again, however, the ugly cost 
specter could loom before DBS' com-
petitive hopes. 

"The $500 for the box is going to 
be a negative," Malarkey-Taylor As-
sociates Senior Consultant Leigh 
Admarin told CT's sister publication 
CableFAX, "It depends upon what 
kind of dwelling. In lower income 
that's not going to fly at all." 

The MMDS dark horse 
It's not just DBS eyeing cable's 

business either. As Tom Elliot, se-
nior vice president of engineering 
and technical services, put it, "Wire-
less and DBS are both major 
threats to the core cable business in 
plants where we are not doing a 
first class-job from A to Z." 

Elliot added, "We must get on 
with doing the best possible job of 
delivering high-quality picture to 
our customers, now." 
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That sentiment of top-notch pic-
tures is one that cable's competition 
has taken very seriously as well. 
MMDS (often referred to as wire-
less) has long been sniffed at for 
"line-of-sight" technical woes and its 
33-channel limitations. But like 
DBS, it's placing its bets on con-
sumers' voracious appetites for digi-
tal technology. Digital is powerful 
addition to the wireless industry's 
tool box, promising lots more chan-
nels and more robust signals (even 
through dense foliage). 
MMDS has an advantage in that 

it can implement digital quicker 
and at a much lower cost than a 
cable system can. Cable must re-
build or upgrade its networks, so 
wireless companies might have the 
benefit of touting their digital pic-
tures first in a market where the 
cable system is still upgrading. 
MMDS doesn't seem content with 

just living off the cable industry's 
scraps anymore. Once almost purely 
viewed as something of a frumpy 
technological wallflower—a service 
people subscribed to only if there 
wasn't a cable system around— 
wireless with its new-found digital 
confidence is sending out rumblings 
of head-on competition. 

Robert Schmidt, who was the 
founding president of the Wireless 
Cable Association in 1988 and who 
now is focusing on a private busi-
ness venture to provide high-speed 
Internet access over wireless sys-
tems, said, "It's clear to me that the 
next steps for the wireless cable in-
dustry include the rapid deploy-
ment of digital technology, thus en-
abling us to deliver 100-plus chan-
nels and compete with cable and di-
rect-to-home (DTH)." 

If you don't think that MMDS has 
deep enough pockets to go digital, you 
might want to think again as the re-
gional Bell operating companies 
(RBOCs) align themselves with the 
wireless industry. Some familiar telco 
names that are now players in wire-
less include NYNEX, Bell Atlantic, 
PacTel, Bell South, and Southwestern 
Bell (through its merger with PacTel). 

Those names with their powerful 
recognition factor could add a com-
petitive branding problem for cable. 
David Fellows, senior vice president 
of engineering and technology at 
Continental Cablevision, said, "When 
you have RBOCs investing in wire-

less, their promotion and distribu-
tion capabilities are cause for con-
cern, even if the product is weak." 

Perhaps another good indication 
of the blooming MMDS/RBOC al-
liance is the Wireless Cable Associa-
tion's election of its new president— 
Richard Alston, a former Bell At-
lantic vice president. 

Alston doesn't seem content to 
lead an association in an also-ran 
industry shackled by regulatory 
agencies. Look for the wireless voice 
to grow only stronger in the regula-
tory arena. Alston said one of WCA's 
main pushes will be to promote the 
growth of the industry "by continu-
ing efforts to ensure a legal and reg-
ulatory framework that provides 
fair access to the marketplace for 
companies within the industry." 

Wireless, although regulated by 
the Federal Communications Com-
mission, is excluded from the hur-
dles of being defined as "telecommu-
nications" and "telecommunications 
services." Wireless does not require 
a local franchise, which eliminates 
local franchise fees and makes the 
industry subject to fewer FCC regs 
than cable. 

However, wireless is subject to 
Federal Aviation Administration 
regulations regarding construction, 
marking and lighting of transmis-
sion towers. The industry hopes 
more and more regulations will be 
implemented that will pre-empt 
local antenna restrictions, allowing 
MMDS to place antennas more 
freely for better sub reception. 

How MMDS works 
Using a network made up of a 

main transmitter and multiple re-
peaters, MMDS microwave signals 
are transmitted to small receiving 
antennas on subscriber rooftops 
where the signal is routed into 
homes through a coaxial cable into a 
TV set-top descrambler. Primary 
transmitters are placed on top of tall 
buildings or tower to provide clear 
line-of-sight transmission. Here's 
where dense foliage and further ob-
structions become a problem. But 
some of those worries can be circum-
vented using high-powered repeaters 
or low-powered "beambenders." 
When beambenders, boosters or 

synchronized multiple transmitters 
are put in with a digital system, still 
more of MMDS' problems are solved. A 
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digital MMDS signal passed through 
a bunch of trees has a better chance 
of getting to the sub satisfactorily 
than does its analog counterpart. 

What follows is a description of a 
digital MMDS system presently being 
tested. This system is offered by 
TelQuest and CM Wireless Systems 
and includes the ability to offer high-
speed data to subs equipped with 
wireless cable modems. (Telequest is 
a programming provider that origi-

nates from an encoding facility in 
Neptune, NJ. CM is a wireless opera-
tor that has a strategic relationship 
with RBOC heavy hitters Bell At-
lantic and NYNEX.) 

After receiving programming 
from a variety of orbiting satellites, 
TelQuest digitizes and compresses 
the multiple signals into a single 
signal, which in turn is retransmit-
ted via satellite to independent 
MMDS operators. 
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MMDS ops receive the pro-
gramming at local headend facili-
ties in each market and combine 
the digitized signals with digi-
tized over-the-air local program-
ming. The combined signal is 
routed to the systems main trans-
mitter. The signals from the dedi-
cated server and router equip-
ment that provides CAI's Internet 
service also are routed to the 
main transmitter. 

The signals are transmitted to 
subs from the main antenna and 
through a series of boosters, which 
are said to ensure that the signals 
reach a minimum of 75% of homes in 
the market. CM subs receive the sig-
nals through a small, fiat-panel an-
tenna mounted on the home. The sig-
nals are routed to the set-top or the 
computer's wireless cable modem. 

In May, CM began testing in 
Washington the first Internet ac-
cess product delivered by a wireless 
TV company. Data is send to cus-
tomers at a rate of 10 megabits per 
second. CM hopes that by the end 
of the year that figure will nearly 
triple to 27 Mbps as wireless 
modems advance. However, like 
DBS, the catch is in the return. 
Traditional telephony lines are 
used for that and therefore return 
speed is limited. 

Cable's digital response 
Obviously the cable industry is 

not just sitting around while the 
competition touts the wonders of its 
digital wares. 

Richard Green, president of 
Cable Television Laboratories, looks 
at it this way: "DBS has done some 
of the market research in digital for 
us. Customers have shown they 
want digital pictures." 
And digital pictures they'll get. 

In late August, General Instrument 
offered a preview of digital TV over 
cable nets in preparation for con-
sumer launch later this year by 
major cable MS0s. This "Digital De-
ployment Day" included demos of 
digital set-tops and a live MPEG-2 
satellite feed for broadband network 
operators. GI said it has received 
commitments from some of the larg-
er cable MSOs including TCI, Com-
cast, Cox, Jones, Rogers and Shaw 
as well as from ops "representing 
virtually every size system in North 
America." CT 
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COMPETITION AND CONVERGENCE  
By J.R. Anderson 

Shared tenant services 
everal cable operators 
have taken the plunge into 
the brand-new market of 
shared tenant services 

(STS). But STS is not focused on video 
or data communication services, and 
cable modems usually aren't involved. 
Operators are instead commonly fo-
cusing on plain old telephone services 

JR. Anderson is director, engineered 
products group, of Integration Tech-
nologies, an engineering and systems 
integration firm based in Englewood, 
CO. The author can be reached at 
(303) 799-7780 or (800) 211-8424. 

Figure 1: Minimum point of entry 

To cross-connect, DEC, central office 

Alternate provider network transport 

(POTS) and have turned to a technolo-
gy that has been around for 100 years: 
the traditional twisted-pair telephony 
network. 

There are two reasons: 
1) Cable operators are planning a 

defensive against competition from 
local telephone companies, multichan-
nel multipoint distribution service 
(MMDS), satellite and third-party 
providers; and 

2) They're interested in establishing 
new revenue streams. 

Delivering POTS within apartment 
complexes is, however, a complicated 

Single point access to local loop wiring typically copper. 
Alternate provider leases shared difribution system to reduce copitial-
ized plant costs. 

business. There are regulatory con-
cerns regarding network access and 
availability, most of which vary state-
to-state. There's the often thorny 
issue of hammering out the contrac-
tual arrangement with the apart-
ment complex, property owner or de-
veloper. Finally, there's the actual 
network topology, manpower require-
ments, liability and security issues 
that arise in offering lifeline telepho-
ny services to the public. 

Why compete? 
A common carrier's main advan-

tage is its ability to charge users of its 

To next building cross-connect 

Shared distribution copper pairs 
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network on a foot-by-network-foot 
basis. Many local telephony companies 
are encouraging competition in the 
local loop because local competition 
may open the doors for them to com-
pete in the long-distance market, 
which they see as a highly lucrative 
business opportunity. 

The regulatory concerns do, how-
ever, need to be understood prior to 
exploring STS POTS. The local pub-
lic utilities commission (PUC) gov-
erns the tariffs associated with ac-
cess charges on the common carri-
er's network and establishes the 
rules for network access. One state 
may set high access tariffs but man-
date maximum network access; oth-
ers may curtail access charges but 
allow an operator to more effectively 
control network access by others. 

Network access 
Assuming that the PUC's tariffs 

Figure 2: Maximum point of entry 

Alternate provider network transport 

To cross-connect, DIX, central office 

Reuse of building wiring only. 
Each provider has dedicated outside plant (OSP). 

and access requirements prove attrac-
tive, operators should select a flexible 
architecture that provides the lowest 
cost per passing. 

In the first potential network topol-
ogy, as shown in Figure 1 on page 56, 
an operator would establish a mini-
mum point of entry in which competi-
tors are allowed access only at a single 
point within the complex. Any user of 
the network would then pay access 
charges to reach each building and 
each individual resident, and the oper-
ator would be responsible for any 
maintenance performed on the net-
work. In this scenario, an operator 
may choose a digital loop carrier 
(DLC) or similar type of multiplexing 
scheme and locate it at the minimum 
point of entry site to offer traditional 
telephony services within the complex. 
In this case, the network's secure; oth-
ers can't accidentally damage your 
wiring. 

In the second scenario, an operator 
would offer a maximum point of 
entry, as shown in Figure 2. Here, the 
operator would wire each building lo-
cation, distribute signal processing at 
several locations and provide access 
at these multiple points. Obviously 
this scenario proves less attractive 
because it translates into lower ac-
cess fees. However, this type of topolo-
gy and access may be mandated by 
the state PUC; it also may be the 
only route other telephony providers 
may take from a competitive angle. 

Cutting the deal 
Negotiating the deal with the 

property owner/developer may be one 
of the stickiest issues. In some cases, 
a network provider may provide a 
kickback to the developer on rev-
enues generated; in other cases, de-
velopers may ask for services at more 
attractive rates than the operator's 

Alternate provider network transport 
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• 

The Portable OTDR 
Designed to ISO 9001 quality standards, the 909 Series portable OTDR was 
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competitors. Deals will vary but one 
clear issue stands out: Any cable op-
erator approaching the developer of a 
new apartment complex should nego-
tiate very early in the construction 
planning to participate in the joint 
trench. 

Joint trenching allows the operator 
to install both the cable TV and tele-
phony network in a single pass, which 
in many cases can trim the cost of con-
struction by 20% to 40% over building 

dedicated plant. Negotiating this early 
would set the stage for the cable oper-
ator to own the telephony network 
and simply provide access to other ser-
vice providers. 

The goal is to ensure that the 
cable operator is the only provider— 
other than the power company— 
within the joint trench. Achieving 
this will, however, rely on correct 
wording in the contract. Also, under-
stand the long-term implications to 

We hold up 
progress. 

Who'll help you build your network 

tomorrow? The same company that 

has helped you all along. TeleWire 

Supply. After 40 years, we're 

still the one-stop source for 

what you need, when 

you need it. Even if 

what you need is 

nothing more 

than a little old-

fashioned support. 

Safisfadion is always in stock. 

TeleWire SUPPLY 

SPirt bat.* Norcross, GA 
800-433-3765 

,Sindb,,,,k Irving. TX 
800-643-2288 

&or: Rockaway, NJ 
800-458-4524 

We.* Santa Ana, CA 
800-227-2869 

Mani* Rolling Meadows, II. 
800-428-7596 
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ownership of the wiring itself. Few 
operators will welcome spending 
thousands on installing twisted-pair 
wiring only to have the network re-
vert to the developer's ownership at 
some future time. 

Outsourcing 
Billing for access is another critical 

point. Most of today's cable TV billing 
systems will be unable to cope with 
the highly complex transactional busi-
ness of access charges, systems which 
typically grow very large, very quickly. 

Telephony switches record the nec-
essary billing information. If your ini-
tial plan calls for use of the local tele-
phone company, alternative access 
provider or long-distance company 
switch, it may make sense to give 
them the billing business too, al-
though outsourcing both switching 
and billing will cut into profits. 

As the business grows and the op-
erator begins looking into the pur-
chase of a switch, it will be equally 
important to look at how the billing 
system will work, as well as the new 
facilities and manpower requirements 
the switch and its maintenance will 
necessitate. 
POTS is a very different business 

from cable TV, and the last big issue 
facing cable operators' entry into the 
market will be the need for trained, 
responsive staff. Most of today's exist-
ing cable TV technical staff won't have 
the skills required to run the telepho-
ny network, so special training may 
become an issue. Recruiting new tal-
ent may be equally time-consuming 
and potentially costly 

Plan properly 
The importance of understanding 

all aspects involved and properly 
planning your course of action can-
not be stressed enough. Operators 
contemplating this market must un-
derstand all of the implications, in-
cluding the color of the wallplates 
(which may increase your installa-
tion costs), and which entities are re-
sponsible for what transport gear. 
(Remember, you're dealing with a 
lifeline service that will set a new 
standard on network availability). 
The STS POTS market will generate 
new revenues, but hidden costs in 
manpower, security and grade of ser-
vice must be taken into account 
when entering a new market with a 
new network. CT 
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Agile Emodulators 
Be wise... and choose from our family of agile demods. 

WHO offers the greatest selection of agile 
We demodulators in the industry? 

VIDEOTEK 

WHO is the largest agile dernod supplier in 

gNorth America? 
VIDEOTEK 

[ff WHO offers a full range of versatile features? 
VIDEOTEK 

WHO combines premium quality &, intelligent 
rne design with smart prices? 

VIDEOTEK jWHO offers a FREE 30-day trial? 
VIDEOTEK 

With two new choices in agile demodulators, you have more reasons 
than ever to choose Videotek. At half the price of our competition, this 
foursome of demods with full front panel control, brings in up to 192 
channels and has features that include Pro channel, zero carrier 
pulse, synchronous and envelope detection, simultaneous stereo and 
SAP capabilities, plus two baseband outputs. 

Two of the models, the DM-192 and DM-154 have been 
specifically designed for FCC compliance testing. For other 
applications, the DM-145 and DM-141A round out our product family. 

Innovation in agile demodulators has been our specialty for two 
decades, making Videotek the wise choice. 

Premium Quality, Intelligent Design, Smart Prices... That's Videotek. 

Call today to take advantage of our FREE 30-day triat or to receive a copy of the white 
paper report "Agile Demodulators in the Cable IV Industry." Contact Joy Bozeman at 
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HYBRID 

The great 
revisited: 

t is difficult to imagine how 
the switched digital video 
(SDV) vs. hybrid fiber/coax 
(HFC) debate could have 

been more acute than at the outset of 
last year. Vendors were making glow-
ing claims about the merits of their re-
spective technologies, while an emerg-
ing group of nontraditional providers 
were lauding the advantages of non-
traditional approaches to broadband 
service delivery. 

To suggest that this issue is not as 
contentious as it was last year would 

Robert Mason is director of North 
American marketing at General In-
strument I TNS. 

Established 1975 

FIBER/COAX 
By Robert Mason 

debate 
•HFC vs. SDI/ 
be unfair. At the same time, it is rea-
sonable to suggest that the overall 
character of the debate has changed. 
Rather than relying on simplistic eco-

means revisiting some of the product 
characteristics associated with last 
year's debate and recasting some of 
the underlying distinctions between 

"System reliability is still heavily 
debated, with few opportunities to 
qualify real-world field results." 

nomic comparisons of cost-per-home-
passed, the broadband cognoscenti 
have become more aware of the softer, 
noneconomic issues that make for a 
more telling comparison of the two 
technologies. Reaching a new level in 
the debate between HFC and SDV 

Superior 
Satellite 
Engineers 

Satellite Antenna Systems (3.1, 3.7(shown) & 4.5 meter) 

C/KU S 2 spacing 5 125Mph wind load 5 AZ/EL Fixed & Horizon to Horizon Mount 

"Call Us For All Your Satellite Antenna & 

Multiple-Satellite Feed System Requirements" 
DENVER, CO 

800-525-8386 

303-779-1717 

303-779-1749 FAX 

ATLANTA, GA 
800-962-5966 

OCALA, FL 
800-922-9200 

"Unique" Products 

ST LOUIS, MO PHOENIX,AZ 
800-821-6800 800-883-8839 

INDIANAPOLIS, IN 
800-761-7610 http://www.megahz.com 

For the 21st Century! 

Reader Service Number 214 

these decidedly disparate approaches 
to a service delivery. 

Service creation 
One of the more interesting issues 

when comparing HFC with SDV is in 
the area of service creation. Creating 
a single service set for a single user 
under either model is not an unduly 
complicated process. The real chal-
lenge involving service creation is 
how to provision a variety of different 
services that start off with thin and 
uneven penetrations and scale in a 
discontinuous fashion to substantially 
higher take rates. 
A good example of this phenome-

non can be found in the area of HFC 
telephony. Here, most major analysts 
are projecting wireline offerings from 
the multiple system operator (MSO) 
community to capture 15% to 20% of 
the served market by the middle of 
the next decade. Despite these num-
bers, the MSO will not be able to iso-
late this penetration to specific sub-
sets of nodes, except by design. This 
suggests that the HFC provider will 
need to provide power, optical and RF 
infrastructure for narrowband services 
on a broad basis, and enable telephony 
through a combination of switching in-
telligence and side-of-home devices at 
opposite ends of the network. 

Creating these narrowcast services 
for the HFC provider and scaling 
them appropriately will mean manag-
ing a complex array of return path 
media, splitting and combining sig-
nals in an increasingly complex fash-
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ion, and providing straightforward ap-
proaches to associating the physical 
media with the service of interest 
through spectrum management. Addi-
tional network intelligence and new 
products like active combining net-
works may reduce this burden, but 
cannot eliminate the fundamental 
bus nature of the outside plant. 

In the SDV/fiber-to-the-curb 
(Frrc) arena, the service creation 
process is somewhat more digestible. 
Network intelligence resident at a 
mininode level with star fiber facilities 
enables services to be turned up for in-
dividual residents with little regard 
for composite impact on the physical 
plant. The Frrc model emphasizes 
more processing intelligence in the 
node-like device for routing and ser-
vice derivation and makes the whole 
idea of service creation a more soft-
ware-rich activity. Going forward, the 
distinction in service creation capabili-
ties between the architectures will 
blur as more sophisticated element 
management capabilities come on line. 
For the near term, however, service 
creation appears somewhat more fa-
vorable under the SDV model. 

Reliability 
A second area that receives a great 

deal of attention is reliability in the 
sense that new models of access sys-
tems will need to meet the "gold-plat-
ed" service standards already in place 
from the embedded telcos. While this 
is a valid concern, it understates an 
important concern. Many major cable 
operators feel that it is precisely these 
gold-plated networks that make the 
regional Bell operating companies 
(RBOCs) vulnerable. These operators 
feel strongly that many of these net-
work standards can be compromised 
without undue effects on availability 

Reasonable techniques exist for 
constructing very reliable HFC sys-
tems that still provide satisfactory 
cost/performance trade-offs. In the 
area of fiber nodes, offerings include 
the capability of A/B redundancy for 
fiber transport, as well as support for 
backup power supplies. RF-based 
equipment can be monitored very ef-
fectively with proven techniques, and 
other approaches are being developed 
to isolate renegade home users that 
are affecting the bus performance 
from the premise. Exposure to fiber 
cuts also has been considered a limi-
tation of broadcast networks because 
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large fiber bundles emanating from 
centralized headends can be especially 
vulnerable. Recent HFC designs have 
mitigated this effect as well, with dis-
crete sets of fibers routed to optical 
transition nodes. This permits a re-
duction in overall fiber media and of-
fers a coincident reduction in service 
impairment due to fiber cuts. 

From the perspective of failure 
group size, FTTC still offers signifi-
cant advantages because its double 
star architecture feeds very modest 
"node" sizes potentially as small as 12 
homes. The dedicated baseband fiber 
runs associated with this model also 
make for straightforward, segmented 
testing of digital circuits, a process 
that is more elegant in an HFC sys-
tem. System reliability is still heavily 
debated, with few opportunities to 
qualify real-world field results. 

As a telephony-centric platform, 
FITC will need to continue to supply 
very high reliability numbers or risk 
exclusion from the carrier community. 
While HFC may have some different 
reliability challenges, more sophisti-
cated HFC architectures with redun-
dancy of media and components are 
rapidly closing the reliability gap. 

The Internet 
Another important shift in the 

HFC/DV debate has been the dra-
matic shift in interest in the Internet. 
A year and a half ago, the Web was a 
curious phenomenon, but not nearly 
as interesting as the promise of video-
on-demand. While trial experience 
still speaks to the longer term poten-
tial of video-on-demand, the current 
mind-share of the Web has become 
overwhelming. Building networks to 
satisfy browsing mania will require 
new approaches to scalability that 
leverage the existing infrastructure. 

In the FTC model, the high uti-
lization of Internet services is very fa-
vorable because the secondary effects 
can be very beneficial. One of these 
well-known effects is the sluggishness 
of the Internet itself, which at times 
contributes more to Web browsing de-
lays than does the bandwidth limita-
tions of the access system. This has 
spawned ventures like @home, which 
essentially aim to construct shadow 
Intemets, providing the same rich 
content without the Inter-
net working choke points. Relying on 
technologies like synchronous optical 
network and asynchronous transfer 

mode (ATM), these shadow Intemets 
could be a "Trojan horse" for ATM in 
the access system. If so, then a native 
ATM access system like FTTC has 
some distinct advantages because it 
will not require any type of interwork-
ing to plug into this new Web hybrid. 
SDV networks also promise more 
bandwidth on a per-home-served 
basis, positioning them for content 
types that are still being conceived. 
HFC networks, of course, have not 

ignored the need for serious data capa-
bilities. The fundamental asymmetry of 
HFC and the current spate of Internet 
offerings is aligned very nicely. Cable 
modems are headed into production 
and HFC will allow operators to test 
the waters of high-speed data without 
committing aggressively to tenuous 
economic models of premise data uti-
lization. HFC also offers the promise of 
low-tech approaches to Web browsing 
by using analog delivery to a TV set 
rather than digital delivery to a PC. 
HFC is well-suited to an incremental 
deployment of Internet access and has 
the ability to scale by downsizing the 
nodes or changing modulation schemes 
and serves both the TV and PC models 
with enmity. Both platforms are capa-
ble of being modified if the delivery of 
residential data becomes overwhelm-
ing and both can satisfy a variety of 
physical media and bandwidth options. 
The need for a high bit rate upstream 
is still questionable, although that 
chapter is far from written. Video tele-
phony can present some real chal-
lenges to HFC, but the demand for the 
service remains unproven. 

The debate between the two plat-
forms is far from over. FTTC will re-
main a strong player in the long-dis-
tance era for the RBOCs. Wireless 
deployment as a transitional brand-
ing strategy in advance of full service 
platforms is sensible. HFC will re-
main a solid approach to satisfying a 
variety of service requirements on a 
global basis and has an embedded 
base that is enviable. Cable modems 
are shipping now and the use of telco 
return can allow MSOs a differential 
first-mover advantage. The large 
number of new HFC variants that 
have arrived since last year indicates 
that the winning platform may be a 
hybrid network that is yet to be de-
ployed. Recalling the reason we all 
got into this debate in the first place, 
the real winner is likely to be the 
consumer. CT 
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The FTB-3ro0 Full-Featured Mini-0"11)1 
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HYBRID FIBER/COAX 
By 11m Wi lk  

Reverse traffic considerations 
on HFC node size migration 
o ne of the key trends characterizing hybrid fiber/coax (HFC) design has been a continual 

reduction in the number of homes served by 
the optical node. Driven by cost and perfor-

mance, node sizes have fallen over the past six years 
from 10,000 homes to present new-build averages of 500 
homes passed. As a myriad of new interactive services 
begin to be deployed over this broadband network, ques-
tions arise concerning reverse path capacity. What 
amount of interactive service penetration will the 5 to 
40 MHz reverse spectrum support? And just as impor-
tant, what steps should an operator take to assure that 
a migration strategy has been planned to increase re-
turn capacity over the life of the network? 
An optimal reverse path migration strategy is influ-

enced by three factors. First of all, an operator must 
have a vision of the service to be offered and anticipate 
subscribers' usage and traffic patterns. Second, a pre-
liminary product analysis should be completed to identi-
fy the capacity of potential network elements. Although 
global standards work is progressing in several areas, 
bandwidth efficiencies and modularity vary by vendor, 
particularly in cable telephony products. And finally, 
current upgrades and rebuilds must incorporate the 
hooks to support future migration. 

The purpose of this article is to analyze the factors 
that influence reverse path capacity and to identify ap-

Tim Wilk is director of strategic planning of Scientific-
Atlanta Inc.'s Transmission Systems Division. 

propriate migration strategies best suited to increase 
capacity. The methodology will: 
• Establish a reverse path frequency allocation model 

based upon an analysis of new interactive services penetra-
tion rates, traffic and bandwidth efficiency; (the spectrum al-
location models are based on site engineering rules, which 
are dependent on specific site and service requirements); 

"What steps should an 
operator take to assure that 
a migration strategy has 
been planned to increase 

return capacity over the life 
of the network?" 

• Determine the node size capacity of existing 5 to 40 
MHz returns under various service take rates; and 
• Compare the capital costs of alternate reverse path 

migration strategies. 

Interactive service 
Despite general perception that HFC reverse transmis-

sion is a new and emerging technology, cable operators 
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have been using reverse spectrum since 
the 1970s. RF impulse pay-per-view 
(IPPV) and status monitoring and control 
(SM&C) systems comprise the majority of 
today's reverse path signaling. These 
polled signals require nominal bandwidth 
(less than 1 MHz) and can be operated 
over an activated return path with little re-
gard to node size and number of cascades. 
New interactive voice and data ser-

vices differ from traditional reverse sig-
nals in that they occupy a larger spec-
trum window for a longer duration. A 
uniform spectrum map does not exist for 
these services, and the spectrum win-
dows of various vendor products vary in 
modularity and size. Therefore, the first 
step in defining a reverse path migration 
is to establish a reverse frequency alloca-
tion plan for the 5 to 40 MHz spectrum. 
(This is an objective for site engineering 
analysis. This analysis will use product 
and network engineering parameters to 
define the spectrum allocation for the 
service mix as predicted by market 
analysis for this node.) 

Cable telephony 
Given its symmetrical bandwidth re-

quirement, cable telephony will require the 
greatest reverse bandwidth in the HFC 
plant. Many HFC operators are targeting 
an aggressive 20% to 30% market penetra-
tion of existing telephone subscribers, as-
suming second-line service for domestic 
MSO applications. Penetration rates will 
be much higher for international and do-
mestic applications where HFC will be the 
primary telephony delivery means. 

From a network design perspective, 
however, a higher penetration capacity 
should be planned for individual nodes. 
Cable telephony field trials have shown 
that telephone service tends to be sold in 
small geographic cluster by neighbor 
with word of mouth. As a result, one node may experi-
ence a 50% take rate compared to another node with 
minimal subscribers. Operator strategies, such as tar-
geting apartment complexes, also will lead to penetra-
tion variances in specific nodes. 

Cable telephony product performance varies widely 
among vendors. The two key areas that impact reverse ca-
pacity are bandwidth efficiency and modularity. By select-

Figure 1: PC data peak usage model 

LAN emulation 
100% Videoconferencing 

• Interactive games 
800/0—• CD-ROM video 

II On-line chat 

60% — Web browsing 

2 p.m. 4 p.m. 6 p.m. 

Time of day 

8 p.m. 10 p.m. 12 o.m. 

Figure 2: PC data peak bandwidth model 
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PC data reverse characteristics 

ing different modulation techniques and protocols, the 
number of simultaneous lines that can be supported in 1 
MHz of reverse spectrum ranges from 12 to 60 lines. This 
translates to a range of reverse bandwidth of 5 to 22 MHz. 

The products' bandwidth modularity determines spec-
trum placement. At both the high and low ends of the re-
verse spectrum, group delay from amplifier cascades in-
creases. For example, a 2 MHz carrier operating from 38 to 
 40 MHz will experience an approximate 200 

Application Packet size Traffic shape Query time Average rate 
Web browsing 800 bytes Bursty 15.00 seconds 0.427 kb/s 
Web chat 300 bytes Burst)/ 5.00 seconds 0.480 kb/s 
Games 250 bytes Bursty 0.25 second 8.000 kb/s 
LAN emulation 750,000 bytes Bursty 300.00 seconds 20.000 kb/s 
Videoconferencing 48,000 bytes Constant 1.00 second 384.000 kb/s 

nanosecond delay over a three-amplifier cas-
cade. The delay increases as cascades grow. As 
a result, many cable telephony products that 
require 2 or 3 MHz carriers may not be able 
to use the high end of the reverse spectrum. 

PC data and cable modems 
Although a number of operators are tri-

aling various types of HFC cable modems, 
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high-volume deployment will be contingent upon asyn-
chronous transfer mode-based (ATM) modems entering 
the market in late 1996. Their reverse channels will use 
some form of quadrature phase shift keying (QPSK) 
modulation, with proposed data rates of 256 kb/s, 1.544 
Mb/s and 2.048 Mb/s mentioned in the various stan-
dards groups. The service will be provisionable in 1 or 2 
MHz channels that can be scattered over the reverse 
spectrum. Various manufacturers' cable modems typi-
cally will provide a range of 8 to 10 MHz in which the 
service may be allocated. 

The basic applications that may shape the PC re-
verse data usage are: 
• Internet access/Web browsing; 
• On-line chat; 
• Interactive games; 
• Work-at-home/local area network (LAN) emulation; and 
• Desktop videoconferencing. 
The accompanying table summarizes the reverse 

characteristics of the target PC data services. 
Reverse bandwidth allocation is based upon peak demand. 

Figure 1 on page 72 illustrates how the service mix may vary 
over the course of the day. During business hours, work-at-
home will drive LAN emulation and desktop videoconferenc-
ing. The desktop videoconferencing is projected to be associat-
ed with 20% of the work-at-home users. The evening reflects 
a gradual transition to Internet browsing and chat activities. 
At peak daytime and evening hours in the model, up to 60% 
of the PC data subscribers contend for the service. 

The impact of the burst vs. constant data mix becomes 
apparent when the usage profiles are translated to band-
width requirements. As illustrated in Figure 2 on page 
72, the peak bandwidth requirements occur during work-
at-home sessions in the morning and early afternoon. 
With a 50% service penetration over a 500-homes-passed 
node, interactive services will require a nominal 3 MHz 
of reverse bandwidth. However, if videoconferencing ser-
vice is added, constant bit rate requirements increase re-
quired bandwidth by nearly 500% to 15 MHz. 

PCS over RFC 
Portions of the 5 to 40 MHz are assumed unusable or de-

graded due to ingress from CB, ham or shortwave radio. This 
is particularly apparent from 26 to 28 MHz and in the lower 
frequencies (5 to 12 MHz) which, coupled with poor signal-
to-noise characteristics, are unusable for most services. 

One notable exception, however, is the distributed an-
tenna array (DAA) technology used to transport wireless 
personal communications services (PCS). The DAA tech-
nology is a network of RF repeaters that acts as an ex-
tension to a base station antenna. The system operates 
by converting wireless 1.9 GHz PCS signals to frequen-
cies compatible in the HFC network. The PCS CDMA 
protocol is immune particularly to the ingress and noise 
found in the lower HFC return spectrum, and therefore 
can be provisioned in this unused window. Typically, the 
PCS DAAs require 8.25 to 12 MHz of bandwidth. 

Frequency spectrum allocation 
Based on the service characteristic previously de-

scribed, a frequency spectrum allocation model can be 
constructed. This model is constructed with engineering 
rules for an assumed product and network configuration 
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with the described example service mix. In addition to 
the services discussed, several narrow carrier services, 
such as IPPV or SM&C, must be included. 

The frequency model illustrated in Figure 3 on page 76 
reflects both upstream and downstream allocations. In the 
downstream, 48 MHz has been planned for interactive voice 
and data digital services, allowing the operator to offer an 
expanded analog service to 700 MHz. Once the reverse spec-
trum has been proposed, calculation of the reverse capacity 
may begin. 

Node size and traffic capacity 
The services that consume the greatest bandwidth re-

quire a constant bit rate for each session: voice and video-
conferencing. In modeling the nodal capacity, voice and 
videoconferencing are treated as variable. Voice penetration 
is varied from no voice to 120% of the subscribers (consid-
ering second-line take). Desktop videoconferencing is 
viewed as not offered or at 20% of the active PC data users. 

Reverse capacity, stated in homes passed, is displayed 
in Figures 4 (on page 76) and 5 (on page 77). Without 
videoconferencing and telephony, a single reverse path will 
sustain full interactive PC data service over a node size in 
excess of 1,500 homes. As telephony penetration increases, 
the single reverse path loses capacity. Based on a 50% 
telephony penetration, using Scientific-Atlanta's CoA3dom 
cable telephony, sufficient bandwidth is available in a sin-
gle reverse spectrum to support over 500 homes passed. 

Also noted in the graph is the impact on the forward 
laser capacity. With a robust analog offering up to 700 
MHz, the forward path supports digital interactive services 
at roughly twice the capacity of the reverse. This indicates 
that an operator may split the transmit laser over two 500-
homes-passed nodes. 

Videoconferencing has a significant impact on the re-
verse capacity. A high take on videoconferencing may 
generate traffic requirements in excess of a single cable 
modem spectrum window. Subsequently, the maximum 
planned capacity for a single return path supporting 
video conference and 50% voice is 265 homes, as illus-
trated in Figure 6 on page 78. For serving areas with 
full telephony, videoconferencing will reduce the single 
reverse segment capacity to approximately 165 homes. 

Several conclusions may be drawn from this traffic 
analysis. First of all, the 500-homes-passed nodal ar-
chitecture is well-suited for the targeted service pene-
tration for voice and interactive data in the near term. 
Secondly, new services are on the horizon, i.e., desktop 
videoconferencing, which will reduce the 5 to 40 MHz 
return capacity by up to 50%. And finally, as a result 
of initial telephony service penetration, a local ex-
change carrier's (LEC) nodal design and migration 
plans will differ from a traditional HFC operator. 

Reverse path segmentation 
The concept behind reverse path segmentation is to reduce 

the bandwidth requirements on the 5 to 40 MHz return by 
limiting the number of potential users on a single segment. To 
do this, multiple segments are required. Three methods of 
nodal segmentation are proposed: block conversion, dedicated 
fiber returns and wave division multiplexing (WDM). 

Block Conversion: In this technique, the coaxial 5 to 40 
MHz return legs at each node port are upconverted, or 
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Figure 3: HFC frequency allocation for a full service network 
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stacked, in frequency blocks for transmis-
sion to the office over a single return laser. 
Although this technique makes efficient 
use of existing fiber, additional design 
costs are incurred when the nodes are ini-
tially established. Because the segmenta-
tion is implemented at the nodal location, 
each port of the node must serve an ap-
proximate equal number of homes. This 
balancing results in higher amplifier ac-
tive counts on the coax plant. Additionally, 
increased distortion products result from 
the multiple return path carriers, thus re-
quiring a higher cost distributed feedback 
(DFB) laser instead of the typical low-cost 
Fabry-Perot. (Some applications require 
upstream and downstream clock phase 
synchronization. Block conversion must be 
performed with a network supplied to 
maintain this phase relationship.) 

Dedicated Fiber Returns: Some RF am-
plifiers have the ability to be upgraded to 
an optical node by simply replacing the lid 
of their housing. This flexibility provides an 
opportunity to equip individual amplifiers 
with a reverse-only fiber upgrade. With the 
nodal segmentation occurring at the ampli-
fier, operators may focus the upgrades directly to the high-
traffic segment without incurring the penalties associated 
with balancing the output legs. The key to this strategy is 
the planned availability of expansion fibers during the ini-
tial upgrade. In underground locations, the operator may 

Figure 4: HEC capacity with telephony and PC data without videoconferencing 
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choose to co-locate fiber tails along the express coax in the 
trench. 
WDM: The WDM migration is similar to the dedicated 

fiber return, but rather than dedicating fiber from the of-
fice to the reverse-only fiber node, a WDM technique is 
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used to optically couple the fiber legs to a 
single fiber at the original node site. Simi-
lar to block conversion, the aggregate noise 
floor will increase with multiple lasers, dic-
tating an upgrade to DFB return lasers. 

The cost analysis for the three reverse 
segmentation strategies is summarized 
in Figure 6. Traditional nonredundant 
designs as well as the redundant archi-
tectures favored by the LECs were eval-
uated. The economic model considers the 
preparatory costs in the initial node in-
stallation to allow future segmentation 
and the subsequent partitioning costs for 
the second, third and fourth segments. 

The up-front preparatory costs favor a 
dedicated fiber migration in both cases. 
Costs for additional fibers enabling this 
strategy were significantly less than the 
high up-front costs associated with WDM 
(DFB laser premium) and block conversion 
(DFB laser premium and higher active 
counts). As the return paths begin to seg-
ment in the nonredundant model, the dedi-
cated fiber approach was clearly favorable 
for up to three return segments and approximately the same 
cost as block conversion for four reverse segments. The WDM 
migration was lower cost than block conversion at two 
nonredundant segments, thus offering a viable solution to 
those traditional HFC operators not planning sufficient fiber. 

For redundant applications that require up to two re-
verse segments, the dedicated fiber migration again of-
fers the low-cost solution. However, as the number of re-
turns reaches three and four, the costs associated with 
dual fiber transmitters, receivers and fiber to each loca-
tion allow block conversion to offer favorable upgrade 
economics. It should be noted, however, that although 
they are used in the redundant design, block converter 
modules have not been designed for redundant backup 
compatibility. 

500 

Figure 5: HFC capacity with telephony and PC data with desktop videoconferencing 
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Summary 
Not surprisingly, reverse traffic expectations for new in-

teractive services will continue to drive fiber deeper into 
traditional HFC designs. A single 5 to 40 MHz return in 
current 500-homes-passed architectures can provide suffi-
cient bandwidth to support cable telephony, interactive PC 
data and wireless PCS for up to 50% of the homes passed. 

Within a few years, however, new services such as 
desktop videoconferencing may emerge and begin to 
saturate this nodal return capacity. By planning a dedi-
cated return-only fiber at one or two of the amplifier lo-
cations, the operator using HFC will not only imple-
ment the most cost-effective upgrade solution, but also 
take another step in positioning the plant for an all-
passive network. CT 

Figure 6: Cost comparison of reverse segmentation alternatives 
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BACK TO BASICS 
By Peter Roach 

PCS dictionary: 
Terms at a glance 

hen anyone discusses the 
future of the cable TV in-
dustry, one subject that 
often enters the conversa-

tion is personal communications ser-
vices (PCS). A major problem in dis-
cussing PCS, however, is that defini-
tions change depending on who you 
are talking with. One person may say 
PCS is a microcellular network that 
offers a pedestrian-only service while 
another person might believe that it 
is a cellular look-alike with cable TV 
networks providing the transport. 
Another person would even say that 
PCS is already here in the form of 
cellular. 

Conversations about PCS (especial-
ly those that are technical in nature), 
can quickly become awash in alphabet 
soup. The mini-dictionary that follows 
should help. 

• ANT (automatic number iden-
tification): A feature of the telephone 
network that identifies the billing 
telephone number of the calling party. 
It was originally used for automatic 
billing purposes, but now is available 
for numerous other applications. 

• APC (adaptive power con-
trol): A technique to extend battery 
life and reduce radio interference by 
controlling the radiated power level 
of mobile radios so that the power re-
ceived at the base station is suffi-
cient to maintain the desired quality 
level. 

• CDMA (code division multi-
ple access): Usually a direct se-
quence spread spectrum technique 
using unique codes to spread the car-
rier signal. 

• Cellular: A general methodology 

At the time of this writing, Peter 
Roach was at Bell South Enterprises 
in Atlanta. 

and system concept for mobile/ 
portable radio system planning. 

In this context, "cellular" is under-
stood to describe a system in which: 

1) There is more than one base sta-
tion; 

2) Frequencies are reused, thus 
making co-channel interference a 
major system impairment to be dealt 
with; 

3) Supervision and the communica-
tions path for a call must be trans-
ferred from base to base as a user 
moves; and 

4) Growth is achievable by adding 
more base stations both at the edges 
of the system and between existing 
base stations. 

• FDMA (frequency division 
multiple access): A technique for 
sharing a single transmission medium 
among multiple users by assigning 
each to a frequency channel. 

• Hand-off: Also known as hand-
over. A cellular term indicating the 
process of passing a radio communica-
tion from one base station to another. 

• Macrocell: The typical cell size 
in current cellular systems, generally 
from one to several miles in diameter. 

• Microcell: A smaller than typi-
cal cell size usually from 400 to 2,000 
feet in radius. Microcells can be used 
to fill in dead spots, increase system 
capacity, or to place antennas where 
a standard cellular antenna would 
not be possible. Microcells will most 
likely be used to provide coverage 
and increase capacity in areas with 
high user density. Microcells usually 
transmit lower power than tradition-
al cell sites. 

• Microcell: A proposed cell size 
to be used for PCS. Cell sizes as 
small as a few hundred feet have 
been suggested. 

• Mobile cellular phone: A vehi-
cle-mounted radio-telephone that op-
erates in conjunction with the cellular 
system. Such a phone typically draws 
its power from the vehicle battery and 
is typically capable of operating at the 
highest nominal power allowable (3 
watts in the United States). 

• Mobile terminal: A voice and/or 
data terminal that utilizes the radio 
spectrum for its mobility and that pos-
sesses a unique identification number 
used by the network as part of the call 
control process. This term would in-
clude mobile, transportable cellular, 
portable cellular, and personal phones, 
but not cordless phones as defined. 

• hírso (mobile telephone 
switching office): In the US. AMPS 
cellular system, the switch that is the 
central coordinating network element 
between all cell sites. The MTSO in-
terfaces with the wired telephone net-
work, controls call processing, and as-
sembles call records for billing purpos-
es. Also known as MSC (mobile 
switching center). 

• Smart card: An intelligent de-
vice containing an integrated circuit 
that has the capacity to process infor-
mation. 

• Spread spectrum: A technique 
for transmitting a number of separate 
voice or data signals simultaneously 
over a broad frequency band by as-
signing separate and distinct codes. 
These codes will be used to encode 
and decode the radio channel. Differ-
ent types of spread spectrum are fre-
quency hopping or direct sequence. 

• TDMA (time division multiple 
access): A technique for transmitting 
a number of separate voice or data 
signals simultaneously over one chan-
nel by assigning separate time slots 
within one digital data stream. CT 
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REPLACEMENT FERRO fits most 

manufacturers cabinets 

The Performance Model FR2000 60V/16A 
Ferroresonant power supply is designed to 
replace or retrofit discontinued and obsolete 
power supplies. It fits most existing cabinet con-
figurations and connects using existing wiring. 
Price is $299, call 800/279-6330. 
Reader Service Number 115 

SURGE-GARD protects against 

nuisance fuse blowing and resets in 

60 seconds 

Self-resetting circuit breaker fits fuse clips in 
Jerrold SSP power inserters. The Performance 
Surge-Gard replaces fuses in locations where they 
frequently blow for no apparent reason causing 
unnecessary truck rolls. Merely remove the unde-
pendable fuse and snap-in the Surge-Gard. 
Specify Model SG15A for 15 ampere protection. 
Cost only $15 (100 8z up). Call toll free 
800/279-6330. 
Reader Service Number 116 

VOLTEX CATV-27 Standby battery 

costs only $64.95 

Best high temperature battery available! 
Normally outlasts valve regulated gelled elec-
trolyte batteries two to one in CATV applications 
and provides as much as 15% longer run time. 
By far the best battery value on the market 
today. Call Performance today for details 
800/279-6330. 
Reader Service Number 117 

BATTERY TESTER checks 12 volt 

standby batteries automatically 

The Performance Model BT 1200 universal bat-
tery tester checks gelled electrolyte and lead acid 
batteries in 10 seconds. Since batteries deterio-
rate gradually, regular testing with this unique 
device enables you to log changes in voltage levels 
as they occur. Having this history lets you know 
when to do preventive maintenance before a criti-
cal battery fails. Price is $250. Order today, call 
toll free 800/279-6330 
Reader Service Number 118 

Replacement 
Power Supplies 

s. 

1 

Replace this... with this 

The Retro-Power inverter is the replacement of 
choice for discontinued, obsolete ard non-functional 
60 Volt standby power supplies and is designed to 
fit directly into any manufacturers cabinet. 
Interconnection is easily done using existing wiring 
and for added savings, the unit may be used with 
any existing 60 Volt ferroresonant power supply. 
Adapters are available when replacing plug-in power 
supplies, allowing for quick and simple installation. 
Specify Model SB1000 priced at $499.00. Call today, 
toll free 800-279-6330 
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RO. Box 947, Roswell, GA 30077 770-475-3192 
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BACK TO BASICS 
By Edward Owen and Pam Nobles 

Troubleshooting the trunk 
roubleshooting consists of 
many techniques with dif-
ferent names. When you 
boil them all down, these 

techniques have two things in com-
mon. First, you will locate where the 
problem exists. Second, you will iden-
tify the problem so it can be repaired. 
Repairing common problems requires 
similar tools but different approach-
es. To simplify the troubleshooting 
process, we will look at a cable sys-
tem's "three Cs": components, cable 
and connectors. This article will con-
centrate on total signal loss prob-
lems. The steps are summarized in 
the accompanying figure on page 84. 

Components 
The technician will need to locate 

the last point at which the system is 
good to detect where the problem ex-
ists. In densely populated areas, cus-
tomer calls act as a good fault indica-
tor The calls generally will locate the 
problem within one power boundary, 
or even within one amplifier. Infor-
mation supplied by customer service 
representatives and dispatchers on 
affected customers is key to getting 
off to a good start. Once this informa-
tion is acquired, examine your system 
maps. 

Review the power boundaries, ac-
tive devices and trunk splitter loca-
tions. Identify the power boundaries 

Edward Owen is maintenance tech-
nician and Pam Nobles is senior 
staff engineer, technical training, of 
Jones Intercable Inc. 
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concerned. Look for the power sup-
ply in the first power boundary af-
fected. The power supply is a logi-
cal stop since active devices require 
power to operate. This also will 
help you determine the size of the 
outage. 
A quick glance at the meter on a 

power supply or the humming sounds 
generated will indicate whether or not 
the electric company is experiencing 
an outage. A slow-turning meter also 
is an indication that there is no am-
perage draw and the likelihood of a 
blown fuse is great. 

If the power supply is running 
properly, review the location of cus-
tomer calls. Then check for RF sig-
nal at the farthest upstream trunk 
amplifier within the power boundary 
from this point. Hopefully, the prob-
lem is located at this amplifier. If the 
RF signal is good, move to the next 
amplifier or power boundary down-
stream. If there is no RF signal, then 
check for AC voltage. If there is AC 
present and the power pack is con-
verting it properly to DC, then in-
spect the amplifier module. Replace 
it if necessary. 

If there is no AC present, exam-
ine the fused devices or the power 
inserter. Investigate the power in-
serter next since it is easy and 
quick. This is accomplished by sim-
ply measuring the input and output 
seizure screws with a volt-ohm 
meter (VOM). RF signal also can be 
checked on seizure screws. However, 
a probe or AC-blocking device may 
be necessary. 

More difficult troubleshooting is 
necessary when the problem involves 
a long cascade of amplifiers that has 
no feeder since a starting point is not 
identified by phone calls. This is where 
"divide and conquer" also called "the 
ABC method" and "the half-step 
method," is helpful. It is necessary to 
determine the presence of good RF or 
AC signal. By cutting the cascade in 
half a great deal of time and energy 
can be saved. If one location indicates 
a lack of RF on the input, cut the cas-
cade in half again. Continue this 
process until an RF input is located. 
At each location check for the presence 
of AC as well as RF. 

Cable 
Troubleshooting the cable itself 

may be more time-consuming and re-
quire specialized equipment. For cuts 
and damaged cable, a leakage detec-
tor and time domain reflectometer 
(TDR) may be necessary. Before 
breaking out that expensive TDR, 
look for the obvious. Investigate fresh 
dig marks, new traffic or election 
signs in an underground system. Use 
your leakage detector to identify any 
signal egress that may indicate a 
fault. If a TDR is available, shoot the 
cable from the point of a blown fuse 
or the last known good output. 

This can give the technician the 
exact distance to the fault. Accuracy is 
improved if the fault is close to the 
point of insertion. If the fault is a long 
distance away, the TDR will help nar-
row the fault to a span. A new trace 
can be shot from the closest device to 
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,ssued a Flood Watch 
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Mtc Enter Option 12 
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) Outgoing Alert 

) Attention Tone 

) Automatic 

• NO computers required 

• User-friendly unattended operation 

• Guaranteed FCC compliance 

• Ready for state and local requirements 

• Highest technical specifications in the industry 

• More standard features, benefits and solutions! 

• Compatible with advanced CATV requirements 

• The only system to address all switching requirements 

• Remote hub site control without equipment duplication 

• Capable of overriding hundreds of channels 

• Longest warranty available 

• Competitively priced and in stock! 
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® "Unique" Products For the 21st Century! 

MEGA HERTZ 
Established 1975 

http://Www.megelz.çom 

DENVER ,CO ATLANTA, GA ST LOUIS, MO 
800-525-8386 800-962-59-56 800-821-6800 
FAX 303-779-1749 

OCALA, FL INDIANAPOLIS, IN PHOENIX, AZ 
800-922-9200 800-761-7610 800-883-8839 
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Signal loss troubleshooting 

Check next milder 
downstream 

Repair and replace 

Information on areas 
affected from 
CSR/dispatcher 

Review system maps 

Check power supply in first 
power boundary 

Is AC voltage present at 
power supply? 

Yes 

Is RF signal present at 
upstream amplifier? 

Are AC and DC voltage 
present at amplifier? 

No 
—110- Power company outage? 

Check power inserter/ 
fused devices 

can locate the fault. Happy digging! 

Divide end conquer 

Yes 
Contact power company 

pinpoint a fault. A span of cable con-
taining a short also can be identified 
by measuring amperage draw with a 
VOM. Apply the divide and conquer 
method to again save time and ener-
gy. Once the span has been identi-
fied, the TDR and/or leak detector 

Connectors 
Bad connectors can be identified by 

checking for good output and bad 
input, low-end problems. Ensure the 
seizure screw is tight. The technician 

may need to take the connector apart 
for a visual inspection. 

Whether troubleshooting a tap or 
an entire hub, try to keep it simple. 
Break the system down into the three 
Cs, use a highly trained support sys-
tem, and look for the obvious. CT 

84 OCTOBER 1996 • COMMUNICATIONS TECHNOLOGY 



OF 

'MAO 

SNO 
ND' 
NE 11.0 
WE W" 
OUR 

TM Hit 

That is just what the Belhaven Ca 
TV crew found recently when they 
were upgrading their system. 

Belhaven Cable TV is only one of 
the many satisfied world-wide 
clients who have come to know 
first hand that the RMS 1Ghz Plus 
products transcend well beyond 
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ASK A FIBER EXPERT  
By Dan Harris 

What is stimulated 
Brillouin scattering? 
• Lately, I've been hearing about 
an effect called "stimulated Bril-
louin scattering" (SBS) that can 
degrade video transmission 
over optical fiber. What exactly 
is SBS, how does it affect pic-
ture quality, and how can I 
avoid it in my systems? 

Stimulated Brillouin scattering is a 
nonlinear effect in optical fiber that re-
sults from launching too much power 
into the fiber.' As shown in Figure 1, 
the injected light creates sound waves 
that tend to reflect light backward 
along the fiber. At lower power levels, 
the sound waves are small and their 
effect is inconsequential. However, as 
the input power increases, the 
strength of the sound wave ultimately 
reaches a critical level at which the co-
herent interaction between the light 
and sound causes the amount of 
baclçscattered light to increase abrupt-
ly, resulting in a severe degradation to 
signal transmission quality. The input 
optical power at which this occurs is 
called the SBS threshold. To ensure 
good picture quality, systems must be 
designed so that the required input 
power to the fiber is below this thresh-
old. 

Picture quality 
In video transmission, the effect of 

SBS is twofold. First, SBS limits the 
amount of power that can be trans-
mitted through the fiber, since virtu-
ally all the power launched into the 
fiber in excess of the threshold is lost 
to SBS reflection. A second effect re-

Dan Harris is market development 
engineering manager of broadband 
technology for Corning Inc. For more 
details on SBS, contact the Corning 
Optical Fiber Information Center at 
(800) 525-2524, send an e-mail to 
fiber@corning.com, or post your 
question on Corning's Web site at 
http: 11 www.usa.net 1 corning-fiber. 

IF 
Figure I: Stimulated Brillouin scattering in an optical fiber 
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Figure 2: Video signal carrier-to-noise ratio 
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sults from a portion of the backward 
reflected light being randomly reflect-
ed again into the forward direction. 
When this doubly reflected light re-
combines with the original forward 
traveling signal, unpredictable varia-
tions in power levels occur due to 
multipath interference. This multi-
path interference, in turn, creates a 
type of relative intensity noise that 
degrades the signal quality. 

As shown in Figure 2, carrier-to-
noise ratio (CNR) for a video signal 

usually increases with input power, 
so long as the input power remains 
below the SBS threshold; however, 
once the power exceeds the SBS 
threshold, CNR falls off rapidly. This 
decreasing CNR results from the 
limited transmitted signal power in 
conjunction with relative intensity 
noise generation.2 As visual effects 
are concerned, SBS-related CNR 
degradation has been known to 
manifest itself as horizontal bands 
in the TV picture. —› 
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The old Emergency Broadcast 
System (EBS) has been blown out the 
window and replaced by the new 
Emergency Alert System (EAS). And you 
have less than 273 days to comply*. It 
means you're going to need some new 
equipment. But don't panic. We know 
what you're thinking — wouldn't it be nice 
if there was an emergency alert system . 
that could contribute to your overall 
operation? Because, let's face it, most of 
the time, most emergency systems sit idle. 

Well, SDI has just the solution. 

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

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

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

404 W. Ironwood Drive, Salt Lake City, Utah 84115 • (801)464-1600, Fax: (801) 464-1699 
Copyright 1996, SDI * Compliance with the new EAS regulations must be completed by July 1, 1997. 

Slaren1 
Yecir fle.dhav Siduhievi 

Reader Service Number 177 



Avoiding SBS 
SBS threshold is dependent on the 

following fiber and source variables: 
fiber length, laser linewidth, Bril-
louin gain bandwidth of the fiber 
(the optical bandwidth over which 
SBS occurs, typically around 20 
MHz), and effective area of the fiber 
core, which typically is proportional 
to the square of the mode field radius. 
SBS usually is not a problem in 

short fibers because the SBS thresh-
old is inversely proportional to the 
effective interaction length, and in-
teraction length is small for short 
fibers. In most cable TV applications 
using standard single-mode fiber, 
SBS should not be a problem unless 
the fiber length exceeds 10 km. 

For longer fiber systems, laser 
linewidth comes into play. If the laser 
linewidth is much larger than the 
Brillouin gain bandwidth of the fiber, 
the SBS threshold power is relatively 
high, typically ranging from several 
hundred milliwatts up to 1 watt. This 
is the case for directly modulated dis-
tributed feedback (DFB) lasers, 
where the laser linewidth is of the 
order of 1 GHz: For these lasers, the 
SBS threshold power approaches 1 
watt, which is much higher than the 
respective 10 and 100 milliwatt out-
put powers of commercially available 
DFB lasers and erbium-doped fiber 
amplifiers. Hence, SBS is not a con-
cern in systems using directly modu-
lated DFB laser sources. 

More expensive externally modu-
lated source configurations are 
sometimes used when we want to 
transmit at a wavelength far from 
the fiber zero-dispersion wavelength 
(e.g., 1,550 nm transmission on stan-
dard single-mode fiber); in this case, 
we avoid dispersion-induced distor-
tion by taking advantage of the very 
narrow source linewidths in these 

Reader Service Number 66 

source configurations, which can be 
as small as 1 MHz. The narrow 
linewidth of externally modulated 
sources, however, can cause SBS 
threshold power to drop below 10 
milliwatts for fiber spans exceeding 
10 km. Since 10 milliwatts is well 
within the output power range of 
commercial lasers and fiber ampli-
fiers, SBS can be a problem. 

In practice, SBS usually is sup-
pressed in externally modulated DFB 
systems by dithering the optical 
source.3 With this technique, the 
linewidth of the source is broadened 
by applying a single frequency modu-
lation to the DFB bias current, achiev-
ing linewidths in excess of 1 GHz. This 
raises the SBS threshold power to lev-
els similar to those observed with di-
rectly modulated sources. However, 
care must be taken when using this 
technique to avoid unacceptably high 
levels of dispersion-induced distortion 
for source wavelengths far from fiber 
zero-dispersion. 

Other SBS suppression solutions 
have been proposed that are based on 
altering fiber attributes. For example, 
increased SBS threshold power recent-
ly has been demonstrated in a fiber 
that has an increased effective area." 
This is achieved by increasing the 
mode field diameter of a single-mode 
fiber, which in practice can double the 
SBS threshold. Nonuniformities of the 
local Brillouin gain bandwidth in the 
fiber span also can broaden the overall 
Brillouin gain, which increases the 
SBS threshold power. This can be 
achieved either by inducing irregulari-
ties in the fiber' or by splicing shorter 
lengths of dissimilar fiber to create a 
long span.' Both approaches have been 
shown to increase the SBS threshold 
power by a few hundred percent. How-
ever, we should mention that fiber 
nonuniformities can compromise per-

3 days of informative, cost-effective, up-to-date 
instruction for cable tv technical personnel. 

formance in other critical areas, such 
as attenuation and dispersion. 

In conclusion, SBS is a phenome-
non that degrades the CNR of a 
cable TV signal and occurs when 
the optical input power to a fiber 
exceeds a certain threshold. Usual-
ly, SBS is not a concern in cable TV 
applications when the fiber spans 
are less than 10 km or when direct-
ly modulated DFB lasers are used. 
For applications where externally 
modulated DFB lasers are em-
ployed on long fiber spans, SBS can 
be reduced by dithering the optical 
source. Dithering, however, can 
cause an increase in distortion for 
1,550 nm systems that operate on 
standard single-mode fiber. Fiber 
attributes also can influence SBS 
threshold. Techniques such as in-
creasing the effective fiber core 
area and inducing nonuniformities 
in the fiber span can be used to 
raise the SBS threshold power sev-
eral times over. Using fiber nonuni-
formities to increase SBS thresh-
old, however, can result in other 
fiber-related performance degrada-
tions. CT 
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OTDR 

PRODUCT 

Boonton Electronics Corp. intro-
duced the Lynx optical time domain 
reflectometer (OTDR), which it says is 
the lightest, smallest hand-held OTDR 
available. The unit measures loss and 
locates faults in 1,310 or 1,550 run sin-
gle-mode optical fiber at distances up 
to 80 km. 

The Lynx measures the location, 
loss and reflectance of every splice in 
the network and displays them on its 
internal LCD display. It measures 
with an accuracy of +/-1 m (+1-104) of 
instrument range. Dynamic range is 
22 dB at 1,310 nm and 20 dB at 1,550 
mn; loss resolution is 0.1 dB. 

Designed to make optical measure-
ments extremely simple, a link bud-
get can be obtained by pressing a sin-
gle button. Faults and a graphical dis-
play of the link are displayed auto-
matically on the backlit 320 x 240 
pixel LCD. More complex analysis 
also can be conducted, including a dis-
play of the reflectometer curve, and 

NEWS 
zooming up to 30 m per division and 
0.25 dB per division. 

Fault location can be displayed to 
within 1 m at minimum range and 8 
m at maximum range. The instrument 
automatically numbers faults, their 
position from the instrument in me-
ters, attenuation and reflection in dB, 
and link budget. Measurement time 
ranges from 30 seconds to 10 minutes, 
depending on the complexity of the 
test; up to 25 sets of measurements 
can be stored internally in nonvolatile 
memory. The measurement data can 
be downloaded to a PC via the unit's 
RS-232C serial communications inter-
face, as well as sent to a printer. 

The unit operates up to six hours 
from its removable NiCad battery 
pack. Recharging takes one hour. The 
instrument weighs 2.2 pounds and 
measures 8 x 6-1/2 x 2-1/2 inches. 
Models are available for 1,310 nm, 
1,550 nm, or both 1,310 and 1,550 
nm. Standard accessories include a 
battery charger and AC/DC power 
supply. Carrying case and spare bat-

(MODULATOR) S450 P (PROCESS 

K Series Taps, 
Splitters & Couplers 

"Call us for all your 
DENVER, CO 
500-525-8386 
303-779-1717 
303-779-1749 FAX 

"Unique" 

ATLANTA, GA 
800-962-5966 

Jerrold requirements" 
ST.LOUIS, MO PHOENIX, AZ 
800-821-6800 800-883-8839 

INDIANAPOLIS, IN 
800-761-7610 http://www.megahz.com 

For the 21st Century! 

Reader Service Number 201 

teries are optional. 
Reader service #312 

Broadband access 
Siecor Corp. introduced its new 

FlexWay system, a comprehensive 
broadband access system providing 
application solutions for network in-
frastructure from the service 
provider through the outside plant 
to the subscriber location. 

Siecor's FlexWay system uniquely 
offers network flexibility by allow-
ing customers to respond quickly to 
new opportunities and competitive 
challenges. The system provides in-
novative broadband access solutions 
for the public communications mar-
ket and the ability to design, build 
and manage a generic network in-
frastructure to support new service 
demands and technologies. 

At the service provider access, 
FlexWay offers high-density fiber so-
lutions to meet the growing need for 
fiber bandwidth and broadband resi-
dential access deployment. These so-
lutions provide enhanced adminis-
trative, test and maintenance capa-
bility from the host service provider 
terminal through the fiber frame to 
the optical splice enclosure. 

FlexWay subscriber access solutions 
are both user-friendly and cost-effec-
tive and extend bandwidth capability 
to the home from the distribution and 
drop to the subscriber wall box. 
Reader service #311 

Fiber-optic test 
Fiber Instrument Sales' new Op-

tical Verifier is designed specifically 
for the fiber-optic installer, custom-
built for a variety of applications in-
cluding LAN, telco and cable TV 
The unit is unique because it com-
bines in one multifunction unit a 
zero set power meter, an ORL tester, 
talk capability, dual laser light 
source, and visual fault locator/LED 
source or visual fault locator/laser 
light source—at 30% of the price if 
each piece of test equipment were 
bought separately. 

The instrument's power meter pro-
vides zero reset (reference) capability 
for direct loss readout of fiber under 
test. Three selectable wavelengths 
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Whitiikk 

We're CommScope... 

Cabling the Information Superhighway. I 

reace .wirtimm7 

CommScope 
General Instrument 

QR: Over 250,000 
miles of exceptional 
performance and 
reliability. 

With an installed base of 250,000 miles worldwide, 

QR has become the standard of performance and 

reliability. And now, CommScope delivers a ten-year 

warranty, too. Wny? Because we know that only the 

finest engineering and quality manufacturing could 

produce a cable this reliable. Cable that will with-

stand the very worst conditions that Mother Nature 

can dish out. For more information about QR or 

our new warranty, give us a call at 1 800 982 1708. 

PO Box 1729 / 1375 Lenoir-Rhyne Blvd. 
Hickory, North Carolina 28603-1729 

Phone 800 982 1708 704 324 2200 
Fax 704 328 3400 
http://www.com mscope.com/ We, CommScope... 

Cabling the Information Sup ghighway 

Reader Service Number 20 



(850, 1,310 and 1,550 nm) are 
available with 0.1 dBm resolution. 
Dynamic range is +5 to -60 dBm at 
1,310/1,550 nm and +5 to -55 dBm 
at 850 nm (+3 dB). Laser sources 
are available in 1,310 and 1,550 nm 
wavelengths. LED sources are avail-
able for 850 or 1,300 nm wavelengths. 

Standard on all sources is continuous 
wave (CW) and 2 kHz modulation. 
The ORL test feature is available in 
1,310, 1,550 or dual 1,310/1,550 inn 
wavelengths with a measurement 
range of 0 to -60 dB (+2.5 dB). Units 
supplied with talk capability are sup-
plied a headset/microphone. 
When fully charged, the unit pro-

vides eight hours of operating time. 
Units are provided with ST, FC or 
SC style adapters and operate at 
110/120 or 240 volts with four AA 
NiCad or alkaline batteries. The 
unit is supplied with an adapter, 
four AA alkaline batteries, and 
packaged in a rugged carrying case. 
Reader service #310 

RF switching line 
QEC's new Q-Switch line of matrix 

RF switching systems has been opti-
mized for 16 x 16 modular building 
blocks. The base SRM 1,200/16 x 16 
matrix switch includes front panel 
keypad controller, LCD display, RS-
232 interface and all of the splitter, 
amplifier, switching, control and PSU 
modules required to switch any one of 

16 broadband coaxial inputs into any 
one or more of 16 outputs, all integrat-
ed within a compact 3 RU enclosure. 

Based on QEC's patented stack 
and tier Q-Switch technology, the 
SRM 1,200/16 x 16 provides the user 
with the same ease for controlling 
multiple broadband RF coaxial lines 
hereto only available for switching 
audio/video or baseband applications. 
This advanced realization greatly re-
duces the size, complexity and cost of 
large RF switching systems, while 
enhancing performance and reliabili-
ty through drastic reduction in the 
number of switching modules, compo-
nents, connectors and interconnec-
tion cables required to do the job. 

The Q-Switch product line extends 
the automated management and con-
trol capability of super-multioctave 
bandwidths to the 2,300 MHz frequen-
cy range for use in cable headends, 
satellite antenna farms, teleconferenc-
ing and redundancy applications, and 
yields cost savings by multiple, pro-
grammed use of receivers, antenna 
feeds and ancillary equipment. 

Also available are 1 x 8 SRF Q-
Switch modules and up to (n-128) SRR 

Quality Connections 
for over 20 years 

1 GHz GOLD LINE SERIES 
for aluminum sheathed cables. 

1 GHz SPP SERIES (Push Pull) 
crimpless brass connectors for 
indoor and outdoor application. 

211 Telson Rd., Markham, Ont., 
L3R 1E7 Canada, 

STIRLING Phone: (905)475-6920 
Toll Free: 1-800-285-3940 

!I:Le Fax: (905) 475-7228 

Serving the industry since 1973 

One Small Step for Testing. 
One Giant Leap 

21 For Broadband Service. 

Anew step TDR is on your horizon. Featuring: the fastest rise 
time in the market today, DC to 1 gigahertz bandwidth, auto-

matic cable impedance display, easy to follow keypad, and more. 
This small step is a giant leap 

forward. Call Tempo Research and -

ask for Model 3120.  Telie0 he-Sr-44aq 

1221 Liberty Way • Vista, CA 92083 • (619) 598-8900 • Fax (619) 598-5634 • (800) 642-2155 
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To TEST W ORLDWIDE 
CATV PLANS... 

You can buy 
all these generators... ...or just one 

RDL CSG. 

taignanaggeata 

• A cost-effective, 
future-proof CATV 
test solution. 

• Can emulate any 
CATV frequency 
plan. 

• Completely 
programmable. 

• Generates 
coherent & free-
running signals. 

• Fully IEEE-488 
controllable. 

The latest broadband hybrid fiber-coax systems add complexity to CATV 
testing...but they don't have to add cost. Thanks to RDL's new 

CSG multi-tone signal generator, you need only one instrument 
to test every CATV frequency plan. Now and in the future. 

The CSG is completely programmable, so you can emulate any 
standard test condition, generate phase-locked and unlocked signals, and 
automatically insert any power level and amplitude tilt your tests require. 

The CSG includes IEEE-488 capability as a standard feature too, so it's as 
proficient in a large ATE system as it is in the lab. And only the CSG gives 
you the option to include the effect of carrier phase in CATV measurements, 
an essential tool if you're building amplifiers and other active components 
for HFC service. Best of all, the CSG is easily expandable, so you can buy an 
IRC generator today and inexpensively make it a PAL generator tomorrow. 

So why buy racks of signal generators when one CSG can do their job and 
so much more? 

For more information about the CSG, contact RDL at 

(610) 825-3750, or fax us at (610) 825-3530. 

INC.foaFnrrR edocr\i.jJ9Tsceyl Measurements 

Korea 011 822571 2026 France 011 3956 8131 UKOI 1 44 202872771 
Japan 011 81 3343 1800 Gemany 011 49 8641 5036 

7th Ave. & Freeclley St., Conshohocken, PA 19428 
Telephone: 610-825-3750 Fax: 610-825-3530 
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PC-Based 
OTDR 
Fiber Test 
Systems 

Antel's PC-Based OTDR test 
systems are the most powerful, 
easy-to-use and cost effective 
solutions available for testing 
and documenting Telco / CATV 
and LAN fiber networks. 

A0E-50 Notebook Fiber Test Pack' 

AOR-30 Rugged Portable PC OTDR 

RFTS-Ready PC-OTDR Cards 

Features Include: 
• 50 MHz data acquisition 
• Autotest and file management 
• Large 9" color LCD Displays 
• Rugged modular construction 
• Open systems software platform 

For more information call or write: 

1-800-690-5210 
USA:Antel Optronics Inc. 

1701 N. Greenville #203 
Richardson,Texas 75081 
Ph: (214) 690-5200 Fax: (214) 690-5302 

International: (Canada) 
Ph: 1-(905) 637-9990 Fax: 14905) 637-3530 

gimma 
OPTRONICS INC. 

routing switch configurations. These 
advanced Q-Switch products offer 
near constant insertion loss and phase 
for each selected switching path, pro-
viding superior performance for com-
plex switch requirements through L-
band, and rendering automated sys-
tems competitive with patch panels 
and manual switching techniques as 
currently used for RF/broadband coax 
signal management. 
Reader service #309 

Optical system 
Pirelli rolled out its 1,550 nm opti-

cal cable TV system. The high-perfor-
mance transmission and distribution 
optical amplifier system offers longer 
transmission distances than most 
conventional electronic systems. 

Designed for MSOs as well as local 
exchange carriers, the system fea-
tures high optical power for trunking 
and distribution, superior noise and 
distortion performance, and built-in 
SBS suppression that enables longer 
transmission distances. It offers 17 
dBm of photonic power and allows 
70 to 80 km distances between re-
peaters. With 80 channels of NTSC 
video, the system has a 52 dB carrier-
to-noise ratio, a composite second 
order and triple order of -65 dBc, and 
a noise bandwidth of 4 MHz. 
Reader service #308 

Switcher 
Flexibility is the word Leitch uses 

to describe its new Xpress 12 x 1 seri-
al video and audio switcher. The two 
are combined in a one-rack unit with 
a built-in analog video and audio 
monitoring output option, eliminating 
the need for external converters 
where Xpress is used to feed a moni-
toring station. The unit also comes 
with local or remote control and is 
compatible with all previous Xpress 
routers, allowing users to create 
mixed format systems. 
Reader service #307 

Cable caddy 
Multilink's new Cable Caddy ac-

commodates wooden reels for RG-59, - 
6, -7 and -11 cable. The purpose of the 
Cable Caddy is to allow the installer 
to easily carry the reel in and around 
homes or multidwellings without 
bumping woodwork or doors. In addi-

tion, paying cable out of the Cable 
Caddy avoids any kinks that would 
inhibit digital signals going through 
the cable. 
Reader service #306 

Multitap housing 
Antronix and TVC Inc. announced 

a new dual-compartment multitap 
housing for use in advanced net-
works and traditional high-density 
plant. The product features uninter-
ruptible signal power and vertical or 
horizontal mounting capability. 

Commonly referred to as the 9-inch 
housing, the unit offers unique flexi-
bility. Backwards compatibility with 
the popular Millennium MGT Series 
multitap allows the operator the abili-
ty to use existing tap plates in new 
upgrades and mix standard video 
plates with plates capable of twisted-
pair or F-port powering. This unique 
feature provides for design flexibility 
and limits capital investment to those 
who subscribe to advanced services. 
Reader service #305 

Modulator 
The new Mighty Mod Plus from 

Passive Devices Inc. is a SAW-fil-
tered, fixed-channel, high-perfor-
mance, low-cost modulator. The 
modulator features stable PLL fre-
quency control, a 55 dBmV output, 
and is available for TV channels 
from 54 to 550 MHz. Its video AGC 
circuit ensures 87.5% modulation 
depth over a wide input range; VSB 
selectivity allows maintenance-free 
adjacent channel configuration. 
Reader service #304 

Translator 
For potential customers using 

other manufacturers' equipment, 
Leitch has come up with a serial pro-
tocol translator (SPT-1000-SXY) that 
allows Leitch's routers to be con-
trolled by other makers' control sys-
tems and vice versa. The unit has 
two ports: a serial control port to 
talk to the neighbors and a pair of 
XV ports to talk to relatives (Leitch 
switchers and control elements). The 
translator is housed in a hand-size 
plastic box and can be mounted to 
the side of a rack or left in-line along 
a length of cable. It can store several 
different protocols simultaneously 
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Ultimate TOR and 
Software package. 

Model 1205C TDR and WAVE-VIEW Software, a powerful combination resulting in the mosi 
versatile, user friendly TDR available today! Standard with the Model 1205C, the WAVE-VIEVY 
software is one of the unique and exclusive features of Riser-Bond Instruments' TDRs. 

File Edit Waveform Options fiel 

el°31 b-1 

WAVE-VIEW 

IMET 

op' File A 1 205CAWV File 

131111U 
Display Mode: rie) Waveform A 

Horizontal Vertical 
Zoom _Gain 

Lti 
Waveform 

LM Position 

Waveform B O Dual Display O Difference 

Return Loss 
Pulse Width 
Impedance 

Message 

Feet 

Meters 

Waveform A 

dBRL 
? nsec 

/5 Ohms 

None 

WAVEFORM 3 

— —  

O Use your computer and WAVE-VIEW for 

Windows as an extension of your Riser-Bond TDR. 

Waveform information can be archived, 

documented, manipulated, compared, or analyzed I 
on your PC while your TDR goes back into the field, 

working for you! Teach technicians how to use a 

TDR without leaving the classroom or taking a real 
TDR out of service! 

Waveform B 

dBRL 

cet 
eters 

uSec 

Waveform B 

&MI 

Ohms 

O Unlike any other TDR's software program, WAVE-VIEW not only allows you to recall stored waveforms 

on your PC, but it also displays the TDR's function keys. You can actually increase the vertical gain, zoom 

in and out, manipulate the waveform, adjust the cursors, and change VOP, right on your computer! 

O Utilize your manpower more efficiently. Less experienced technicians can document the cable plant 

with the TDR while more experienced personnel download, analyze,, and compare the waveform information 
on a computer. The TDR goes back to the field. TRY THAT WITH ANY OTHER TDR!!! 

Visit our website at http://ww.riserbond.com or E-mail us at emailtariserbond.com 

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

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

Call for a demonstration today! 

Riser Bond 
INSTRUMENTS 

C) Windows is a Registered Trademark of Microsoft Corporation Reader Service Number 103 
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Communications 
Engineers! 

Digital Broadcasting 
Paul Dambacher 

This book is a reference not only for 
technicians and engineers working 
with TV and sound broadcasters, 
but also for students of communica-
tions engineering, and will be of 
interest to technically minded 
viewers and listeners who wish to 
get a closer look at the subject. 

336pp. Hardbound, TE034, 1996 
ISBN: 0 85296 873 6 

Digital 
broadcasting 

'89.00 

VSATs - Very Small 
Aperture Terminals 
Edited by John Everett 

This book is essential reading for 
anyone involved in telecommunica-
tions systems management or the 
engineering aspects, from equipment 
manufacturers to those who will use 
the systems. The technology and 
systems chapters will be of interest 
to practicing engineers and post-
graduate engineering students who 
require an introduction to the 
subject. Those with responsibilities 
for licensing and regulation will find 
their functions put into context. 

543pp., Hardbound, 1E028, 1992 
ISBN: 0 86341 200 9 

et 

VSATs 
very sr-r,al, aperture termlnals 

Edited by 

JOHN EVERETT 

129.00 
The Power of Information 

==. =-: === _ EC 
INSPEC Department • IEEE Operations Center 

445 Hoes Lane • Piscataway, NJ 08855 
Phone: 908-562-5553 • Fax: 908-562-8737 

e-mail: inspec@ieee.org 

All IEE and INSPEC products available in the Americas through the INSPEC Department of the IEEE. 
Prices effective through 12/31/96 ALL MAJOR CREDIT CARDS ACCEPTED 

96013-3 

and all connections can be locked, including the power con-
nection. 
Reader service #303 

MPEG-2 analyzer 
Hewlett-Packard and Sarnoff announced the HP E6276A 

MPEG scope DVB, a real-time MPEG-2 analyzer for digital 
video broadcast systems and networks. It's a PC-based solu-
tion that supports real-time testing of the MPEG-2 transport 
stream layer. 
The unit consists of an BP Vectra PC, a Sarnoff-developed 

ISA analysis card and real-time software running under 
Windows. It supports a DVB 8-bit parallel input port on a 
DB-25 connector, which also is buffered to a through connec-
tor. Both connectors are accessible through an interface on 
the back of the PC. 
An optional 64-QAM demodulator is available for interfac-

ing directly with 64-QAM cable systems. Performed functions 
include: program clock reference jitter and interval analysis, 
T-STD buffer-level monitoring, program identifier bandwidth 
statistics and DVB-MG23/66 health-check monitoring. 
Reader service #302 

Backup power 
Power Guard announced several new UCF configurations 

that provide power during utility outages for longer periods 
of time than conventional three-battery configurations. Con-
ventional three-battery UCF supplies typically output power 
in standby for about one hour (under full load). These new 
multiple-battery string configurations are capable of provid-
ing power to line equipment for up to 34 hours, depending on 
load conditions. 
Reader service #301 

Matrix switching 
Telçron Communication Systems introduced the SMC sys-

tem for emergency remote-controlled IF and baseband ma-
trix switching. The system performs scheduled and controlled 
channel switching in remote headends or hub sites. 

The system can be configured for multimatrix operation to 
switch either selected channels or all channels in the head-
end and replace them with one channel in emergency situa-
tions. It can be used for channel program substitution, chan-
nel substitution during black-out periods, redundancy chan-
nel switching, special events and maintenance. 

The SMC system is accessible for immediate action from 
the local control station, remotely from other computer sta-
tions, or with direct access touch-tone telephone. All access to 
the system is restricted to authorized personnel by a multi-
level security password. 
Reader service #300 

Power platform 
Rel-Tec announced its Vortex power platform, an integrat-

ed power solution designed for the needs of DC-powered 
wireless and wireline applications. Built for present and fu-
ture voice, video and data power needs, the Vortex 
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SECURITY 
UPGRADE! 
Introducing the 
Moore Retro-Fit 
MDU Enclosure. 

The Moore "Retro-Fit" MDU 

enables your system to replace 

damaged or obsolete MDU 

enclosures with the most secure 

enclosure design available today 

without interrupting subscriber 

services. The "Retro-Fit" installs 

over the existing box and provides 

"box-in-a-box" security. 

The "Retro-Fit" MDU, from 

Moore Diversified Products, Inc. 

is another example of our 

commitment to engineering and 

manufacturing solutions for the 

telecommunications industry. 

e•L.emi 

THE 
"RETRO 1-1 r 

• Restores MDU security without interrupting 
subscriber services 

• Sizes available to fit over existing enclosures 

• Alluminized steel construction and stainless steel 
welding for exceptional durability 

• Tough steel shroud fully protects all lock options 

• Electrostatically applied polyester coating for a 
tough, attractive finish 

Give us a call today 800-769-1441 and see 
how we can work for you. 

Moore Diversified Products, Inc.. 1441 Sunshine Lane, Lexington, Kentucky 40505,.8(X)-769-1•441 
markemooredp.corn 
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power platform, an integrated power 
solution designed for the needs of 
DC-powered wireless and wireline 
applications. Built for present and 
future voice, video and data power 
needs, the Vortex is a microproces-
sor-controlled system of power con-
version units and modular distribu-
tion that provides local and remote 
access capabilities with proprietary 
software including Lorain PDQ, Vor-
tex Link and Vortex Manager. 
Reader service #299 

MDU amps 
New from Triple Crown Electronics 

is the IMX Series single hybrid indoor 
MDU amplifier. The IMX Series line 
extenders offer features including 
power doubling, add-on active or pas-
sive two-way operation, and switching 
power supply. Continuous slope con-
trol and attenuation built into the 
basic module simplifies system setup. 

Slope control can be selected to oper-
ate at any desired bandwidth below the 
module maximum, allowing amplifiers 
to be employed later by plugging in a 
new slope control. An external AC 

power pack, available in 117,220 or 
240 VAC is included with the unit. 
Reader service #298 

Laser modules 
Lucent Technologies' Microelec-

tronics Group unveiled two laser mod-
ules. The linear laser module is a 
cooled DFB/MQW laser chip in a her-
metic isolated laser module (ILM). 

The 270-type uncooled laser works 
for both analog and digital applica-
tions. In analog, it can be used both 
down and upstream and can support 
telemetry and system performance 
checks. In digital, it can be the foun-
dation of a full digital transmitter 
and can support just about anything 
running at 1 Gbps or greater. 
Reader service #297 

UPS powering 
Performance Cable TV Products an-

nounced its newly developed Magnum 
UPS centralized powering system. It's 
designed to provide either 60 or 90 V 
RMS operating from a true on-line 
UPS, charger and bank of batteries. Its 

"low-boy" enclosure is 17 inches tall 
and can hold a dozen batteries for run 
times of eight or more hours. The unin-
terruptible power supply module has 
an ADC output operating at a 30 Hz 
frequency rather than 60 Hz. 
Reader service #296 

Digital RF 
Tektronix added new digital chan-

nel RF measurements to its portable 
2715 cable TV spectrum analyzer. 
The new measurements augment 
the unit's existing analog channel 
measurements. In addition, PC Win-
dows software simplifies channel 
table setup, creation of downloadable 
measurement programs, data collec-
tion and a variety of new capabili-
ties, including display transfers, 
limit checking and alarms. 

Digital and analog channel mea-
surements can be set up individually 
or in sequences for push-button opera-
tion in the field. Facilities for remote 
operation allow unattended measure-
ments and automatic collection of sys-
tem performance data. 
Reader service #295 

Catalog 
Number SI-11 

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

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

limiting transmission signal bandwidth 

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

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

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

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

Communications Products 

201 SCOTT STREET / ELK GROVE VILLAGE, IL 60007 
800-336-5469 / 847-952-8844 / FAX: 847-952-1633 

• Lays wire or pipe to 16" 
depth 

• Simple, efficient all 
mechanical drive 

• Rugged yet compact & 
highly maneuverable 

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

• Reliable, consistent 
performance in a low 
maintenance machine 

• Operator training provided 

• 16 hp. Kohler magnum 
engine 

• Boring attachment 
available 

YOUR BEST INVESTMENT 
DOWN THE LINE 

THE 12 UNDERGROUND PIPE & 
CABLE LAYER 

LINE -WARD 
CORPORATION 

157 SENECA CREEK ROAD 

BUFFALO. NY 14224 • 716 675-7373 

FAX 716 674-5334 • 800 816-9621 

Reader Service Number 229 Reader Service Number 148 
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Call EARLY for same day 
shipping on many items! 

Call to get our REDUCED 
prices for indoor amplifiers. 

REPLACEMENT MODULES FOR JERROLD SJ & SLR 
INDOOR DISTRIBUTION AMPLIFIERS TO 750 MHz 

PATHMAKER 450 MHz UPGRADE KITS 

For Jerrold SJ 
• QSP/QMP trunk modules replace SJ-450B 
modules w/SIE-450 slope board (4 dB). 
Flat gain versions also available. 

• ALL modules available with Push-Pull or 
Power-Doubled Hybrids, -23 or -27 VDC 

cAccee•ec 

Lj 

Icuce-ecec 

:  Th ®  

PAD 

"p2" 
DUAL PILOT 

ALCIOUCCE MUNK MODULE 

1100ELQSM 

SI •4501111e 

• 

• QSP AGC/Slope module, 30 & 34 dB gain 
• Use for 25 dB or 29 dB Amplifier Spacing 

4W-

.13.21,0C 

0 G 
(Lk." MOO 

0101,IPLO pg. 
OLOM1111E0 
OCICAI 

S Poulle Dore. 

WillUAL TRUNK MODULE 

MODEL OW. 

50 • 4,01ez 

• QMP Manual Module, 32 dB Gain (Max) 
• 9 dB Gain Range plus Interstage SXP Pad 

Qee 
Us 

SI • dUlYelc 

Us 

NOW AMPLIFIER 

0111. 
MI OD. 

eruct. 

Us 

e  
• QBP Bridger has -30 dB Trunk Test Point 
• Solid metal design allows Power-Doubled 
output NEVER OFFERED by Jerrold. 

© 

o 

7rO000 

J_1 
CD 

CD 
dmro 

• QPP Power Pack for TWO PD Modules 
• Transformer tap indicator LEDs assure 
maximum efficiency @ -23 or -27 volts. 

QTRA Manual Return Amp 
• Push-Pull Hybrid, 5 to 120 MHz 
• 18 dB Gain, SXP Pad Sockets 
• Replaces Jerrold TRA-30M & 
TRA-108M. Only $62.50 

For Pathmaker 

• Full 450 MHz upgrade from 300/330 MHz. 
• ALL kits available w/ Push-Pull or Power-
Doubled Hybrids, 29 dB to 37 dB Gain. 

• QSYLA kits for all Auto/Man Modules. 
• QSYLM kits for Bridgers & LE's, gain 
from 30 dB to 43 dB. 

Hybrid Upgrades 
• Upgrades for ALL brands of 
hybrid CATV amplifiers. 

• Many can be Power-Doubled 

450 MHz for SLR 

.r> 

(glek) 

QLE-A 
14....ce WSW. 

Boa lea 

tRee 
Occonelanscacc 

o 
Lean CC 
actertC 

• QLEA 450 MHz low-cost hybrid LE. 
• Push-pull module for all SLR housings 
• Uses CTF thermal boards, SXP Pads and 
QEE450 Equalizers. 29 dB or 33 dB Gain. 

Power Doubled SLR 

_ o 
ANDroeteli 

- 0111 

• QLEP Dual hybrid 450 MHz line extender. 
• Push-Pull or Power-Doubled Modules for 
SLR housings, 32 dB or 36 dB gain 
• Trunk amplifier specs for tap trunk systems 
• Passive 2-Way Return Filters Optional 

QDAX 750-2W 
• Deluxe MDU/Hotel Amp 
• Power-Doubled or Quad 
Power to 750 MHz. 
• Plug-in hybrids, pad & EQ 
• Variable tilt / gain controls 
• Optional Reverse Amps. 
• 5/8 inch cable entry 
• U.L. Transformer 
• 7" x 9" wall mount chassis 

QDE550-2W 

ODE 

• Standard MDU/Hotel Push-
Pull Distribution Amplifiers. 
• Plug-in accessories 

MOM, • Variable Tilt / Gain Controls 
0-

• Gain models to 38 dB 
• 20 dB return amp optional 
o • U.L. Approved Transformer 
• 5" x 8.25" wall mount chassis ."0 

QDEJ 860 MHz 2-way 

'11NOW•1;«. 

Q•ec." 

DU 

• Low-cost, 32 dB gain, MDU 
Hotel distribution amplifier. 
• Plug-in pad & Equalizer 
• 20 dB return amp optional 
• U.L. Approved Transformer 

QRAM-750 
19" Rack-Mount Laser Driver Amp 

o 

o 

EMI 0 0---0 
 r-0--0 e 

_ wr. 0- 0---c) 
0 

o 

o 

• Power-Double, Quadra-Power and Feedforward 
• Bandwidths to 750 MHz • Four Output Ports 
• UPS DC Voltage Input • U.L. Transformer 

QISO 
Quality Headend Isolation Amplifier 

o 

• CZ/ 
o 

Master Headend Applications • Unity Gain 
Bandwidths to 750 MHz • Up to 16 ports 
UPS DC Voltage Input • 50 dB Port Isolation 

Us 

WPM» 

0 
ewe e 

o 

o 

VISA 

For US SI ipments only. 

Qua ity RF Services is not a sales agent for Jerrold or Texscan. 

QUALITY RF SERVICES, INC. 
American Express cards r 

are accepted for 
World-Wide Shipments .;.• 

850 PARKWAY STREET sl.lece:b.e"e'e. 561-747-4998 
JUPITER, FL 33477 >se FAX 561-744-4618 
Reader Service Number 89 
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Micratealth and Combination Meters 
Wavetek meters are designed 
around your business to provide the 
right solutions for the wide range of 
your cable testing needs. 

Multi-Featured . Four different 
models provide the features needed 
for the job — and your budget. 

• Simultaneous multi-channel display 
• One-button Go/No-Go 
• Multiple channel plans 
• Leakage detection 
• Store and print measurement results 
• Reverse ingress scan 
• Download to Stealthware 
• Performs 24 hour tests 

In the U.S. Call 1-800-622-5515 
ht-tp://www.wavetek corn 

WAvŒ-reK 

Versatility .... With our MS1300, cable engineers get a 
snapshot of the system while performing a wide range of 
diagnostic measurements, including 24 hour testing and 
reverse path ingress. It delivers powerful performance 
with hand-held convenience. 

With the high sensitivity of the CLI-1450, cable 
technicians can find even the smallest leaks, plus have 
all the features of the MS1300. 

And, installers can press a single button of the MS1000 
and check all channels quickly and accurately according 
to system-defined limits. You'll ensure compliance and 
reduce subscriber callbacks. 

Confidence . . . Each portable Combination and 
MicroStealth meter offers powerful performance and is 
designed to meet your specific testing needs — at an 
affordable price. 

Worldwide Sales Offices 
United Kingdom (44) 1603-104-824 
France (33) 1-4746-6800 
Germany (49) 89-996-410 
Eastern Europe (43) 1-214-5110 

United States Cl) 317-788-9351 
Southeast Asia (65) 356-2522 
Asia Pacific (852) 2788-6221 
China (86) 10-6500-2255 
Japan (81)427-57-3444 

Wavetek...parinerc in productivity for over 35 years 

Reader Service Number 55 
CWavelek Corp., 1996 



he following is a listing 
of some of the videotapes 
currently available by 
mail order through the 

Society of Cable Telecommunic-
ations Engineers. The prices listed 
are for SCTE members only. 
Nonmembers must add 20% when 
ordering. 

BOOK SHELF 
ir Digital TDRs, an Investment 
You Can Find Fault With-Riser-
Bond presents a discussion and 
instruction on the proper use of 
its line of digital time domain 
reflectometers. From SCTE's 
Product-Specific Tele-Seminar 
Program. (Approx. 20 min.) Order 
#T-1044 , $30. 

SCTE MEMBERSHIP APPLICATION 
NAME:_ PHONE:  

MSO: FAX:  

COMPANY: TITLE:  

ADDRESS:  

CITY: STATE: ZIP:   

ON-LINE ADDRESS: HAM RADIO CALL SIGN:   

Affiliation: CI Cable CI Telephone CI Other: 

Job Description: D Manager/Administrator D Operations CI Financial 
CI Installer CI Sales CI Construction 
CI Engineer Cl Technician CI Other:  

Membership Type: D Individual @ $40 CI International @ $60* CI Sustaining Member Co. @ $250 
*Applicants from outside the U.S. include an additional $20 for mailing expenses. 

Make checks payable to SCTE, or include MasterCard or Visa information below. Please make payments in 
U.S. funds, drawn on a U.S. bank. SCTE is a 501 (c) (6) non-profit professional membership organization. 
Your dues may be tax deductible. Consult your local IRS office or tax advisor. Additional member material 
will be mailed within 30 days. Dues are billed annually. 

An Individual SCTE member will receive all standard benefits of membership. A Sustaining member is 
listed under the company name and has one contact person who is afforded all benefits of an individual 
membership. Sustaining member companies are given discounts while exhibiting at the SCTE Cable-Tec Expo. 

Type of Card: CI MasterCard CI Visa Card#:   

Exp. Date:  Signature:   

Sponsoring Chapter or Meeting Group:   

Sponsoring Member  

Send Completed Application to: SCTE, 140 Philips Road, 
Exton, PA 19341-1318 or Fax to: (610) 363-5898 

Complimentary Subscription Application 

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

Signature Date  
(Signature and date required by U.S. Postal Service.) 

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

Cable TV Systems Operations 
combined 

03.0 Independent Cable TV 
Systems 

04.0 MSO (two or more 
Cade TV Systems) 

05.0 Cable TV Contractors 
06.0 Cade 1V Program Networks 
07.0 SMATV, DBS Operator 
08.0 MMDS, ST'! or LPTV 

Operations 
9A.0 Microwave 
96.0 Telecommunications Carrier 
90.0 Electric Utility 
9D.0 Satellite Manufacturer 
9E.0 Satellite Distributor/Dealer 
9F. 0 Fiber-Optic Manufacturer 
10.0 Commercial TV Broadcasters 

11.0 Cable TV Component 
Manufacturers 

12.0 Cable TV Investors 
13.0 Financial Institutions, Brokers 

á Consultants 
14.0 Law Firm or Govt. Agencies 
15.0 Program Producers, 

Distributors and Syndicators 
16.0 Advertising Agencies 
17.0 Educational TV Stations, 

Schools and Libraries 
18.0 Other (please specify) 

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

19.0 Corporate Management 
20.0 Management 
21.0 Programming 

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

28.0 Sales 
29.0 Marketing 
30.0 Other (please specify) 

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

31.0 Recommend 
32.0 Specify 
33.0 Evaluate 
34.0 Approve 
35.0 Not involved 

dr- Balance and Alignment 
Techniques for Scientific-Atlanta 
Series 6500 and 6800 Distribution 
Equipment-Scientific-Atlanta engi-
neers discuss components and prop-
er alignment techniques for this 
particular series of distribution 
equipment in this video produced 
exclusively for SCTE's Product-
Specific Tele-Seminar Program. (30 
min.) Order #T-1045, $30. 

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

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

Shipping: Videotapes are shipped 
UPS. No P.O. boxes, please. SCTE 
pays surface shipping charges with-
in the continental U.S. only. Orders 
to Canada or Mexico: Please add $5 
(U.S.) for each videotape. Orders to 
Europe, Africa, Asia or South 
America: SCTE will invoice the 
recipient for additional air or sur-
face shipping charges (please speci-
fy). "Rush" orders: a $15 surcharge 
will be collected on all such orders. 
The surcharge and air shipping cost 
can be charged to a Visa or 
MasterCard. 

To order: All orders must be pre-
paid. Shipping and handling costs 
are included in the continental U.S. 
All prices are in U.S. dollars. SCTE 
accepts MasterCard and Visa. To 
qualify for SCTE member prices, a 
valid SCTE identification number 
is required, or a complete member-
ship application with dues pay-
ment must accompany your order. 
Orders without full and proper 
payment will be returned. Send 
orders to: SCTE, 140 Philips Rd., 
Exton, PA 19341-1318 or fax with 
credit card information to (610) 
363-5898. 
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TAPPED OUT? 

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

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

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

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

• Industry-leading insertion loss, return loss and isolation 

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

are upgradeable to multimedia/power passing capability 

• Surge-resistant circuitry for maximum reliability and minimum downtime 

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

1-800-238•75 14 
CALL TODAY! Power & Tel has your Scientific-Atlanta taps and passives in stock. 

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

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

Scientific leading line of taps and passives. 
Atlanta Power & Telephone 

Supply Company 
Reader Service Number 78 



October 
1: SCTE Southeast Texas Chapter, 
BCT/E and Installer exams, Houston. 
Contact Jimmy Smith, (409) 646-5227. 
1: Scientific-Atlanta technical 
course, "Fundamentals of the Hybrid 
Fiber/Coax Network," St. Louis. 
Contact Kim Davis-Mitchell, (800) 
722-2009, press 3. 
1-3: Antec Fiberworks seminal; 
"Digital Networks Training," Antec 
Training Center, Denver. Contact 
Patricia Sturmon, (847) 439-4444. 
1-3: General Instrument seminar, 
"Telecommunications Network 
Engineering for Technicians," San 
Diego, CA. Contact Lisa Nagel, (215) 
830-5678. 
2-3: Scientific-Atlanta technical 
course, "Understanding Hybrid 
Fiber/Coax Design," St. Louis. Contact 
Kim Davis-Mitchell, (800) 722-2009, 
press 3. 
2-4: Philips Mobile Training 
Seminar, Baltimore, MD. Contact 
(800) 448-5171. 
3: SCTE Great Plains Chapter, 
BCT/E and Installer exams, Bellevue, 
NE. Contact Randy Parker, (402) 292-
4049. 
7-8: SCTE Regional Training 
Seminar, "Introduction to Data 
Communications," Springfield, MA. 
Contact SCTE national headquarters, 
(610) 363-6888. 
7-11: General Instrument seminar, 
"Plant Maintenance, Proof-of-
Performance and Signal Leakage 
Training," Hatboro, PA. Contact Lisa 
Nagel, (215) 830-5678. 
8-10: SCTE Wheat State Chapter, 
BCT/E exams, Wichita, KS. Contact 
Joe Cvetnich, (316) 262-4270. 
9: SCTE Bluegrass Chapter annual 
vendor day and technical sessions, 
Holiday Inn, Elizabethtown, KY. 
Contact Max Henry (502) 753-6521. 
9: SCTE Southern California 
Chapter meeting, TCI Cable Office, 
Van Nuys, CA. Contact Tom 
Colegrove, (805) 252-5280. 
9-11: Philips Mobile Training 
Seminar, Charlotte, NC. Contact 
(800) 448-5171. 
9-11: SCTE Regional Training 
Seminar, "Technology for Technicians 
II," Springfield, MA. Contact SCTE 
national headquarters, (610) 363-6888. 
10: SCTE Satellite Tele-Seminar 
Program, "Data Transmission 

CALE NDAR 

Techniques" from Expo '89, to be 
shown on Galaxy 1R, Transponder 14, 
2:30-3:30 p.m. ET. Contact SCTE 
national headquarters, (610) 363-6888. 
10: SCTE Music City Chapter, 
BCT/E exams, Nashville, TN. Contact 
Rodney Lanham, (615) 645-8296. 
10: SCTE North Central Texas 
Chapter seminal; system reliability. 
Contact Lynn Watson, (817) 790-7557. 
10: SCTE Razorback Chapter 
meeting. Contact Jack Trowel; (501) 
327-8320. 
10-11: Antec Fiberworks seminar, 
"Broadband Cable TV Technology," 
Antec Training Center, Denver. 
Contact Patricia Sturmon, (847) 439-
4444. 
11: SCTE Oklahoma Chapter, 
BCT/E exams, Edmund, OK Contact 
Oak Bandy, (405) 364-5763, ext. 249. 
12: SCTE Cascade Range Chapter, 
BCT/E exams, Salem, OR. Contact 
Cindy Welsh, (503) 667-9390, ext. 226. 
12: SCTE Llano Estacado Chapter 
seminar, telephony, Clovis, NM. 
Contact (505) 763-4411. 
13-15: Atlantic Cable Show, 
Baltimore, MD. Contact (410) 266-
9111. 
15-18: Antec Fiberworks seminar, 
"Fiber-Optic System Training," Antec 
Technology Center, Atlanta. Contact 
Patricia Sturmon, (847) 439-4444. 
16: SCTE Badger State Chapter, 
seminar, knowing your competition, 
Holiday Inn, Fond du Lac, WI. Contact 
Brian Revak, (715) 493-2605. 
16: SCTE Big Sky Chapter, BCT/E 
and Installer exams, Little Big Men 
Pizza, Laurel, MT. Contact Marla 
DeShaw, (406) 632-4300. 
16: SCTE Inland Empire Chapter 
meeting. Contact Roger Paul, (509) 
484-4931, ext. 230. 
16-18: Philips Mobile Training 
Seminar, Naples, FL. Contact (800) 
448-5171. 
17: SCTE Big Sky Chapter, BCT/E 
and Installer exams, Jackson Creek 
Saloon, Helena, MT. Contact Marla 
DeShaw, (406) 632-4300. 
17: SCTE New England Chapter 
meeting, Best Western, Marlboro, MA. 
Contact Tom Garcia, (508) 562-1675. 
17: SCTE Northern New England 
Chapter seminar, safety, Ramada 
Inn, Portland, ME. Contact Bill 
DesRochers, (207) 646-4576. 
17: SCTE Rocky Mountain 

Planning ahead 
Dec. 11-13: Western Cable Show, 
Anaheim, CA. Contact (510) 428-
2225. 
Jan. 9-11, 1997: SCTE Conference 
on Emerging Technologies, 
Nashville, TN. Contact (610) 363-
6888. 

Chapter seminar, fiber optics, com-
pression and ATM, Channel 9 Studios, 
Denver. Contact Mike Phebus, (303) 
795-1699. 
22: SCTE Heart of America 
Chapter, BCT/E exams, Overland 
Park, KS. Contact David Clark, (913) 
599-5900. 
22-24: Mid-America Show, Overland 
Park International Trade Center, 
Kansas City, MO. Contact Patty 
O'Connor, (913) 841-9241. 
23: SCTE New England Chapter, 
Installer exams, Worcester, MA. 
Contact Tom Garcia, (508) 562-1675. 
23: SCTE Smokey Mountain 
Chapter seminar, return alignment 
with bandwidth requirements, Quality 
Inn, Johnson City, TN. Contact Roy 
Tester, (615) 878-5502. 
23-25: Philips Mobile Training 
Seminar, Montgomery, AL. Contact 
(800) 448-5171. 
24: SCTE Florida Chapter vendor 
product showcase, Hotel Royal Plaza, 
Walt Disney World Village, Orlando, 
FL. Contact Joice Ventry, (904) 926-
2508. 
24: SCTE San Diego Chapter meet-
ing. Contact Kathleen Horst, (310) 
438-0295. 
25: SCTE Wheat State Chapter, 
BCT/E exams, Great Bend, KS. 
Contact Joe Cvetnich, (316) 262-4270. 
26: SCTE West Virginia 
Mountaineer Chapter, BCT/E 
exams, Triax Cablevision office, 
Milton, WV. Contact Steve Johnson, 
(614) 894-3886. 
29-30: Scientific-Atlanta technical 
course, "Planning for Cable Telephony" 
Atlanta. Contact Kim Davis-Mitchell, 
(800) 722-2009, press 3. 
30: SCTE Miss/Lou Chapter, 
BCT/E exams, Ramada Inn, Slidell, 
LA. Contact Austin Matthews, (601) 
374-5904. 
30-Nov. 1: Philips Mobile 
Training Seminar, Boston. 
Contact (800) 448-5171. 
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YOUR GLOBAL RESOURCE FOR COMMUNICATION ICs. 

The world's GaAs IC leader: ANADIGICS offers cost-effective analog solutions for every 
advanced communication technology: fiberoptic, CATV, wireless and DBS. 

The high-volume pioneer: ANADIGICS has shipped over 40 million GaAs ICs and 
manufactures more than two million a month. Our products meet worldwide communications 
standards. . and help reduce your engineering, development and manufacturing costs. 

The high-quality supplier: ANADIGICS is the first independent producer of GaAs ICs to 

achieve ISO 9001 certification. Our products are 100% RF tested before shipping, to meet 

your rigorous specifications. . . and your customers' high expectations. 

The expertise you need: ANADIGICS has a solution to meet your high-frequency 
transmitter and receiver requirements with our in-house technical capabilities in design, 

manufacturing, testing and R&D. 

Expand your opportunities in the global communications marketplace with ANADIGICS. 

Call us at (908) 668-5000. 

ANADIGICS® 
35 Technology Drive 
Warren, New Jersey 07059 
Tel: 908 668-5000 
Fax: 908 668-5132 
Email: mktg©anadigics.com 
VVebsite: http://vwvw.anadigics.com 
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o ur historical gum (aka Editor Rex Porter) has 
provided us with these 
trivia questions on the 

cable industry. Answers to the last set 
of questions appear first. (The last 
"Cable Trivia" ran on page 114 of the 
August issue.) Look for answers to 
this month's questions in a future 
issue (along with a new set of 10 ques-
tions). The person supplying the most 
correct answers will be awarded a spe-
cial Trivia T-shirt. You may only win 
once per calendar year. 

To be in the running for a prize, 
your answers need to be postmarked, 
faxed or e-mailed to us by the 20th of 
the month of the issue date that the 
specific trivia test appears in. The first 
person who sends in the most correct 
answers will be the award winner. 
Good luck! 

Your answers need to be sent to: 
The Trivia Judge, Communications 
Technology, 1900 Grant St., Suite 720, 
Denver, CO 80203; fax: (303) 839-1564; 
e-mail: CTmagazine@aol.com. 

CABLE 

Trivia #9 answers 
1) Brian Lamb 
2) Magnavox 
3) Spencer-Kennedy Labs 
4) Jerrold 
5) Ameco 
6) Charles Clements 
7) Viacom 
8) Amp clamps 
9) Bartlesville, OK 
10) The Pennsylvania Polka 

Festival 

Trivia #10 
1) He worked for Ameco, Cascade and 
Anaconda. While at Anaconda, he is 
credited with developing the first inte-
grated circuit amplifier in the cable 
industry He is: 

A) Jack Stone 
B) Robert Hayward 
C) Jack Arbuthnott 
D) Vic Tarbutton 

2) Beginning his career with Jerrold in 
1959, he worked with Ampex Corp., 
CPI, and then retired from Times 
Mirror. A member of the Pioneers Club 
and the SCTE Hall of Fame, he taught 
many of us in subjects from proper 
grounding to fibeAr optics. He is: 

TRIVIA 
By Rex Porter 

A) Barry Stover 
B) Bill Stone 
C) Jim Stillwell 
D) Sandy Summers 

3) He was the Jerrold sales manager 
where I purchased my system equip-
ment for United Video System in 
Kansas City (circa 1966-67). Before 
that, he was sales rep for A&J 
Distributors and Northwest 
Electronics. After 1967, he was the 
MSO/national sales manager for 
Jerrold before finally becoming 
involved with management of a major 
MSO. He is: 

A) Leonard Tow 
B) Harold Tisdale 
C) J. C. Sparkman 
D) Mark Van Loucks 

4) Headed by Ed Taylor III, the first 
company to put an independent TV 
station on satellite was: 

A) SSS 
B) ABC 
C) Comsat 
D) NBC 

5) Graduating with a BSEE from the 
University of Delaware, he was the 
engineering assistant to the chairman 
of the FCC. Known for his expertise in 
every phase of cable engineering man-
agement, he worked tirelessly as a 
member of the DAVIC standards 
group. Recently named as COO of a 
new company, he is: 

A) Thomas Elliott 
B) Wendell Bailey 
C) Robert Luff 
D) Walt Ciciora 

6) The son of a very famous cable TV 
father, he entered the same profession, 
following his graduation from the 
University of California at Berkeley 
with highest honors. In addition to his 
contributions to a major regional cable 
association, he is a member of the 
state bar association and a member of 
his state's law review. He is: 

A) Arthur M. Smith 
B) William G. Hooks 
C) Morris Prizer 
D) Spencer Kaitz 

7) The first sales rep ever hired by 
Times Wire & Cable, he was the 

owner of his Mayban Co. He was pur-
chasing manager for the Boeing Co. 
and Telecable; then spent 13 years as 
a system owner and marketer of prod-
ucts. He is: 

A) Bill McNair 
B) Maynard Polkinghom 
C) Bud Desmond 
D) Don Achison 

8) With a BSEE and MS in manage-
ment from Oklahoma State 
University, he is a valuable member of 
the SCTE, the IEEE, SMPTE, the 
AMA and the NCTA. He has authored 
numerous papers for both the NCTA 
convention and SCTE Cable-Tee Expo. 

A) Bill Riker 
B) Dan Pike 
C) Hugh McCarley 
D) John Vartarian 

9) A cable pioneer, he graduated with 
a BS from Iowa State University. The 
holder of many patents, he formed a 
major equipment manufacturing com-
pany in the east. Earlier in his career, 
he worked for General Electric. He is: 

A) Larry DeGeorge 
B) Frank Drendel 
C) James Palmer 
D) Sid Topol 

10) He worked for Ameco, Anaconda, 
Cascade, Magnavox and later formed 
his own company. He developed 39 
successful cable products, among 
them: the first remote cable-powered 
power supply, the first power inserter, 
the first all-band transistorized 
trunk/bridger amp (10 watt), the first 
plug-in AGC transistorized modules, 
the first combined trunk/bridger AGC 
amplifier, and the first midget line 
extender. As well, he was the builder 
of one of the first solar amplifiers, 
which was never marketed. He is: 

A) Len Ecker 
B) Dorm Nelson 
C) Vic Nickleson 
D) Cliff Paul 

And the winner is ... 
Steve Allen of Roseville 

Telephone Co. in Roseville, CA, sent 
in the most correct answers to Cable 
Trivia #9. Look for your T-shirt in 
the mail, Steve! 
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Over A Half Million 

TRAPs 
New 8( Used Traps 
Pos, Neg 8( Tiering 

IN STOCK 
New &. Refurbished 

Taps lit Traps 
WE SWEEP ALL TRAPS AND TAPS 

BEFORE SHIPPING 

NE 
CONWÈNCTORS 

Large Inventory 
Popular & 

Hard to Find Sizes 

800-331-5997 TIILSAT 800-331-5997  
.\ 

r— 

Power Doubling 
I Push Pull 

/ 800-331-5997 

r-

SYSTEM II 

NEW 8( REFURB 

SCIENTIFIC ATLANTA 
FEED FORWARD 450 mz 

550 mz 
750 mz 

TIILSAT 

PADS 
PASSIVES 
REVERSE 

EQUALIZERS 
300-750 mz 

NEW "IMAGESS" 

IRD-1M 
WITHOUT CARD 

$579 

800-331-5997 

milgilipy STAARD 
Uses any IRD Card 

Plus 
VCRS-Plus 

"White Label" 

TIILSAT 

NEW "IMAGESS" 

IRD-2 
WITHOUT CARD 

$679 

Limited Supply 

Modulators Processors Receivers Line Gear I RI) Cards CI l's 

LESS THAN Average 

FACT @u ,c,®,®® Repair Charge 
Including Parts 

800-331-5997 TRILSAT Broken Arrow, OK 74012 

1605 E. Iola 

) 
Reader Service Number 46 



CABLE-TEC EXPO '96 VIDEOTAPES-
A RIP-ROARING ROUNDUP T  01: RAINING! 

SCTE's Cab e-Tec Expo '96, hald June 13-13 
h Nashville, was the Society's largest, aid many 
say best, national colerence ever. This thrae-day 
rounot.q) of cutting-edga technology and to notch 
hands-on technical trainino broke all previous 
Expo attendance records. -And with goat reason 
Never befor-?, las SCTE offered so much vauable 
infomiation in one conference. 

If you weren't there, you still can benefir. from 
the hi-rolling trainino offered at Expo '96 
through these new exclusive viceotapes, available 
incfividually or in specially-priced packages: 

ENGINEERING CONFERENCE VIDEOTAPES 
T-1200 Fiber-Related Issues 
T-1201 Video Transport 
T-1202 Data Over Cable 

T-1203 Return Spectrum Issues 

EXPO WORKSHOP VIDEOTAPES 
T-1204 Making Two-Way Work 
T-1205 In-Premise Wiring Issues 
T-1206 Regulatory Issues 

T-1207 Telephony 102 
T-1208 Digital Technology 102 

T-1209 Network Architectures 102 

ALSO AVAILABLE: THE 714-PAGE CAB_E-TEC 
EXPO '96 PROCEEDIKGS MANUAL (COLLEC—E0 
PAPERS FROM THE ENGINEERING CONFERENCE 

AND EACH OF THE VVORKSHCPS) 

SPECIAL SHOW PRICE-ONLY $30! 
DON'T MISS our ORDER YOURS TODAY! 
TO ORDER: All orders must be prepaid. Shipping and han-
dling costs are included in the Continental U.S. All prices 
are in U.S. dollars. All SCTE videotapes are in color and 

are available in the NTSC 1/2" VHS format only. 
Videotapes are available in stock and will be delivered 

approximately three weeks after receipt of order with full 
payment. Videotapes are shipped UPS. SCTE accepts 

MasterCard and Visa. NO CASH REFUNDS. 

D OPRYLAND HOTEL CONVENTION GEN 1ER D 
NASHVILLE, TENNESSEE 

JUNE 10-13, 1996 

- 

D "• ' 

**4 V.111Puliretr-te lobniple 

PROCEEDINGS MANUAL: 
Collected Technical Papers 

Mir Mil la» 

MAIL TO: SCTE. 140 Philips Road, Exton, PA 19341-1318: 
or FAX with credit card information to: (610) 363-5898. 

Ship to: (Name):  

Address (NO P.O. BOXES):  

Phone: ( 

Date:   

J Please send me set(s) of the Expo '96 
Videotapes (10 tapes plus manual—a $480 value) at 
$24(0/set. 

J Please send me set(s) of the 1996 Engineering 
Conference Videotapes (four tapes) at $100/set. 

—I Please send me set(s) of the 1996 Expo 
Vv'orks'slop Videotapes (six tapes) at $140/set. 

Ul Please send me copies ol the Cable-Ter Expo 
'96 Proceedings Manual at $30 each. 

L3 I would like to order the following videotapes at $45 each: 
LI T-1200 Ui T-1201 Ul T-1202 J T-1203 _1 T-1204 
J T-1205 r3 T-1206 Li T-1207 J T-1208 Ui T-1209 

A check or money order for the appropriate amount 
shown above and made payable to the Society of Cable 
Telecommunications Engineers is attached. 

Ul I wish to pay by credit card (please check one) 
Ul MasterCard Ui VISA 

Account Number:   

Card Expires:  

Signature for Credit Card: 

L 
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WHAT YOU WANT IN SERVICE TRUCK EQUIPMENT 
You want versatility. Masterack modular 

construction allows you to design a service vehicle 

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

ladder racks, and a full line of accessories are 

available. You want dependability. 

Masterack equipment is proven day and night, 

through many years of rugged service. Whether 

you need to upfit one vehicle or one hundred, our 

goal is complete customer satisfaction. You want 

value. Masterack equipment is economical 

because we manufacture parts for thousands of 

users and we stock parts so you can quickly get 

yours. For innovative, quality products and com-

plete installation services combined wth custom 

design services and in-stock pre-planned vehicle 

interior systems, you want Masterack. 

( 

ma sterac k 

masterack 
Mt-rnci 
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Broadband Training 
A comprehensive, broadband 

technology seminar 

Minneapolis, Minnesota 
Detroit, Michigan 
Cincinnati, Ohio 
Baltimore, Maryland 
Charlotte, North Carolina 
Naples, Florida 
Montgomery, Alabama 
Boston, Massachusetts 
Truro, Nova Scotia, Canada 
Syracuse, New York 

Sept. 11-13, 1996 
Sept. 18-20, 1996 
Sept. 25-27, 1996 
Oct. 2-4, 1996 
Oct. 9-11, 1996 
Oct. 16-18, 1996 
Oct. 23-25, 1996 
Oct. 30-Nov. 1, 1996 
Nov. 6-8, 1996 
Nov. 13-15, 1996 

Includes hands-on training in Philip's mobile 
classroom, simulating a complete hybrid fiber 
coax (HFC) system. 

For Information/registration, call: 
1.800.448.5171 

In NY State: 1.800.522.7464 
Philips Broadband Networks, Inc. 

100 Fairgrounds Dr., Manlius, NY 13104 

Lei ittejs bee, 
Pal LI PS 

WE BUY & SELL 
SURPLUS NEW & USED 

Connectors, Taps, 
Headend, Line Gear, Misc. 

TM BROKERS 
5402 HIGHWAY 95 - COCOLALLA, ID 83813 
Tel: (208) 683-2797 or (208) 683-2019 

Fax: (208) 683-2374 

EMAIL: moorst@comtch.iea.com 
HOME PAGE: http://www.iea.com/-moorst 

We Accept M/C or Visa 

FREE 44pg Catalog 8, 80 Audio/Video Applie. 
— POP SUPP, ea. el. PRODUCTO 

MC. 

:10E0, 
_SC 

1.,16 out VAe,Ptee. 

Mee Dues 01•1 Antpls 
DISD-O Syns. Dést. Ampls Stosisto Sts.lch•re 

OPAIIAP LABS INC (213) 1033934-3566 N Sycamore Av LOS ANGELES CA, 90038 

http://www.opamplabs.com  

TRAINING 

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

970-663-6445 

0, Fiberlight 
International 

2100 W. Drake #269 
Ft. Collins, Colorado 

80526 

SOUGHT / SOLD / SERVICED 

SA 9260 Agile Mod  $275 
SA 8510 Converter  $25 
Magnavox 450mhz Station . . . .$349 
GI White VCII  $249 
Jerrold 450mhz Station  $349 
JLE 330mhz to 550 mhz . . . .$35-125 
Regal 450 4 Port Tap  $ 1.50 

WE SERVICE WHAT WE SELL 
SINCE 1982 

All Types of Equipment Wanted — FAX list!! 

AU ESA 
sEevices, Isc. 
1.800.98-ARENA • FAX 1 610 279 5805 

SEE THE TRAINING 

COLUMN ON 

PAGE 1 1 6 

NMI Management 
& Training Services 
30 Kingwood Rd., 
Oakland, CA 94619 

Right of Way Training 

You will learn: 
•Why easements are necessary 
•How to write and interpret easements 
•To read and understand legal descriptions of real property 
•Basic real property law 
•To negotiate with property owners and governmental agencies 
•How to read and comprehend tax assessor's maps and 
ownership information 

•How to comprehend franchise rights and obligations 
•The best way to handle trespass complaints (when your 
company is the trespasser) 

•The pitfalls of verbal permission to occupy private property 

The 1984 (able Act provides o great deal of protec-
tion; however, your company needs more 
than the act provides Our class is 4 1/2 
days in length and is only $975 per student. 
This is the most comprehensive and 
cost effective right of way training 
available. 

(all Jerry Moran at 510-530-9342 foro complete 
brochure and schedule. (lasses taught nationwide. References 
and client list available. 

FIBER OPTIC VIDEO 
TRA IN 

• Introduction to Fiber Optic 
Theory & Fiber Structure 

• Fiber Optic Cable, 
Preparation & Installation 

• Fiber Optic Splicing, 
Connectorization & Patch Panels 

• Fiber Optic Testing, 
Troubleshooting & Documentation 

• Fiber Optic Applications 

Why Videotapes? 
1. Easy access 

2. A picture is worth a 

thousand words 

3. Low cost 

4. Go at your own pace 

5. Easy review 

6. Exceptional quality 
of instruction 

• Fiber Optic LED's, lasers & Detectors 

• Fiber Optic Couplers, Switches 
& Isolators 

• Fiber Optic Safety 

• Fiber Optic Installation 

• Fiber Optic System Design 

• Fiber Optic Splicing & Splice Closures 

• Plastic Optic Fiber 

CBER OPTIrS ThE 
Lea 
BRiqAdE 

CALL FOR FREE CATALOG! 

(8U0) 45 I-11 28 

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

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

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

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



.1•11 

QUALITY CABLE & ELECTRONICS INC 
1950 N.W. 44TH STREET • POMPANO BEACH, FL 33064 

RIPLEY 
SCIENTIFIC ATLANTA 

MAGNAVOXA 
AMPHENOL 

TUSCAN 

OMPEDCO JERROLD .11.1117ANIA 
LEMCO 

CABLETECH 
PANASONIC 

BLONDER TONGUE 
New/Used/ All Equipment/Competitive Prices 

Phone: (954) 978-8845 (800) 978-8845 Fax: (954) 978-8831 

E WE BUY aliNEs AND SELL 
U  QUALITY 

BROADBAND INTERNATIONAL CATV EQUIPMENT 

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

HEADEND EQUIPMENT 

USA • (619) 631-2324 • Fax (619) 631-1184 

INSPECT • PAINT • REPAIR • RE-GUY • LIGHTING • ERECT 
• ANTENNA • FEEDLINES • ANALYSIS • DISMANTLE 

HERMAN J. JOHNSTON 
PRESIDEN 

Nationwide 
Tower Company 

RADIO, TELEVISION, C.A.T.V. AND MICROWAVE TOWERS 
P.O. BOX 130 • POOLE, KENTUCKY 42444 • (502)533-6600 
MOBILE (5021831-4573 FAX (502)533-0044 

Singlemode Optical Switches 
Switchable Optical Splitters 

• Corning MulticladTm coupler technology 
used exclusively. 

• Lowest loss Optical Switches in the world. 

• Switchable Optical Splitters save 50% of 
the optical power required for route 
redundancy. 

OptiVideo Corporation 
5311 Western Avenue, 

Boulder, Colorado 80301 
TEL: 303-444.2160 FAX: 303-4442242 

COMMSCOPE 

• AL  

rndustry 
Service 
Since 
1966 

ROCKY MOUNTAIN 
JUMPER CABLES 
P.O. Box 9707 • Helena, MT. 59604 

Custom Made 
Jumper Assemblies 

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

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

1 

Cabler0015 TM CAD 

Only $895.00 

Works with any version of 
AutoCA00, even IT! 

Complete CAD System: 
CableTools CAD 

AND AutoCA0 LT 2.0 
• $1295.00 • 

I I I I 

Easy to setup and learn 
Includes utilities - Map Stat, 
Outage Tracker, Street List, 
Noise & Distortion Calc, more! 

We also provide CATV 
Design & Drafting Services 

Visit our website or 2246 Garwood Rd, Sicklerville, NJ 08081 

call for a FREE demo (609) 346-2778 
www.GoldComInc.com fax:(609)782-0841     Inc. 

GoldCom 

Emergency Alert 
Systems By 

IdEA/ONiCS 
TO MEET THE FCC MANDATE or 
For local franchise requirements 
Complete Audio and Video or 
Audio only systems available. 
Compatible with all headends. 

Affordable 

IdEA/ONiCS 
The Pioneers in Emergency Alert Systems 

(701) 786-3904 
Fax: (701) 786-4294 Tower Light and Transmitter Monitoring Specialists 

IF YOUR LIGHT IS OUT, ! 
YOU COULD BE FINED! 

Avoid Costly 
FCC Fines 
with CFT's 

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

1-800-448-8099 

Everyone is planning for 1997. 
Don't Ms Sthe chance to be seen by the decision makers who budget for your 

products and services 
Call Rebekah 1 800 325 0156 ext. 33 111 

Call for pricing and free sample. (406) 458-6563 
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Are You Looking 
for Installers?? 

Kennedy Cable Construction, Inc. 

Highway 200 West Post Office Box 760 

Reidsville, Georgia 30453 

(912)557-4751 • FAX: (912)557-6545 

AERIAL AND UNDERGROUND CONSTRUCTION OF CATV, LANS, 
TELECOMMUNICATIONS AND FIBER OPTIC SYSTEMS. 

SPLICING, UPGRADES, REBUILD, NEW EXTENSIONS OF SYSTEM, 
BALANCE SWEEP AND PROOF SYSTEM. 

OVER 24 YEARS OF EXPERIENCE 

Professional Installation 
& Technical Services, inc.  
rin Engineering Services Company dedicated to: 

• Sweep-Forward-Reverse 

• CALAN-WAVETEK-10Hz 

• Computerized Reporting 

• Activation-Balance 

• Proofs 

• Electronic Upgrades-Resplice 

Cincinnati, Ohio 800-457-4569 
Fax: 513-583-1140 

BRIDGEPOINTI 

COMMUNICATIONS INC. 

Aerial 
New Build 
Fiber Placement 
Installations 

Underground 
Rebuild 
Upgrade Splicing 
Splicing 

(214) 780-1988 
DALLAS • HOUSTON • PHOENIX • BOSTON • HONOLULU 

130 SPECIALIZED TRUCKS IN STOCK 
(10) Telsta-Versilift 1 Ton Buckets In Stock 

(10) Digger Derricks Etc. 

(50) 28 To 75 Ft Bucket Trucks in Stock 

Call For Price List: (215) 721-4444 Fax: (2 /5) 721-4350 

1100 

Opdyke Inc. 
111, Truck & Equipment Sales 

3123 Bethlehem Pike 
Hatfield, PA 19440 USA 

We Buy Surplus Trucks 

NaCom, a contractor offering 
outstanding customer service for: 
• Residential Premise Wiring 
• MDU's 
• Drop Buries 
• Primestar 
• Broadband Modems 

Call (800) 669-8765, Ext. 3046 

!Phnom  
CommunnatIon Syiterne Throutho, Amer. 

Nationwide 
Services 

SE 

P.O. Box 305 
Ipswich, S.D. 57451 

(605) 426-6140 

REPAIR 

CENTER REPAIRS & SALES 

QuaeityRepais at Competitive hicing 

TCI 
AFFIL 

0 In Warranty Repair 
0 Jerrold Addressable Repair Specialist 
0 DP5, DP7 & DPV7 / Panasonic 1402, 1403 
0 Remote Repair (URC 450, 550) 

For more inforamtion contact: 

TKR Repair Center 
Tel: (908) 583-2026 • Fax (908) 290-1677 

25 Industrial Drive • Cliffwood Beach, NJ 07735 

Free delivery 

& pickup in 
certain areas 

Your No.1 vendor of 

Converters • Remotes • C G 's • Ports 
W1111 

Price • Service • Delivery 
Cable Technologies International. Inc. 

2500 Office Center, Suite 300 Willow Grove, PA I 9090 
(215) 657-3300 Fax (215) 657-9578 E-MailZi ah,i to, cum 

RETURN PATH ACTIVATION 
• HEADEND SERVICES 
- COMPLETE HEADEND RELOCATION SERVICE 
- RERACK AND REWIRE 
- OPTIMIZE 

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

• RETURN ACTIVATION 
• ON SITE TRAINING 
• DESIGN AND DRAFTING 
- AS BUILT MAPPING 
- SYSTEM DESIGN 
- MAP MANAGEMENT AND SYSTEM UPDATES 

800-292-0126 

Looking for "the best" in Mapp & Design? 
M g Field Mapping — 

Design Engi 

Asbuilt Digitizing 

High Capacity 

, On-time Delivery 

First Class Quality 

International 

350 Indiana Street, Suite 200, Golden, Colorado 8040-1 
(303) 279-7322 • fax: (303) 279-2546 • email: mapping@seca.com 

lf 57- E NM 5 

Design • Installation • Testing • Full Turn Key Services 

Applications: 
Telephone • Cable TV • 802 Networks • Process Control 

• Security • IVHS • Educational Networks 

Services Include: 
System Engineering & Design • Outside Plant Construction 

• Project Management • Aerial & Underground Cable Installation 
• Systems Integration • Premises Wiring • Splicing • Termination • Testing 

• Activation • Training • Emergency Service 

AXSyS Communications 
P.O. Box 571 

Danielson, CT 06239-0571 
Tel: 860-7744102 • Fax: 860-774-4783 

Planes 1057 • (1405) Buenos Aires 
República Argentina 

Tel: 582-2915 • Fax: 582-1372 



We Buy Scrap CATV 4Ple+ 
elirLJ 

Cable Recovery Inc. 
COAST TO COAST SERVICE 

818 W. 3rd St. • P.O. Box 1224 
Tel: (800) 831-2925 BUYERS OF SCRAP (ATV Winona, MN 55987 

Jumper Cables 
CUSTOM MADE CABLE ASSEMBLIES INCLUDING: 

F to F, N to N, BNC, RCA, F-81 
Gilbert AHS RG-56 
LRC RG-59 
Off Shore RG-11 
PPC RG-213 

RG-214 
We will make any cable assembly. Quick delivery on all colors and lengths 
Fax' (602) 582-2915, PH (602) 581-0331 
335 W. Melinda Drive, Phoenix, AZ. 85027 USA 

Belden 
Times 

Comm/Scope 
Intercomp 

CAD 
DRAFTING 
SERVICES.INC. 

• Base Mapping 
• Strand Mapping 
• Digitizing Services 

Charles Wright 
(815) 698-2564 
Rt. 116 & 1-57, Central Plaza 
Ashkum, IL 60911 

• As-Built Mapping 
• System Design 
• System Walkout 

Specializing in high volume precision drafting. 
"Quality service for all your 

cable drafting and design needs." 

Call for literature. 

EDJ 
David Sylvestre 

203-953-9240 

COMMUNICATIONS INC. 

WIRELESS SERVICE 
Area Evals 
Data Base Information 
Wireless Installs/Roof & Trees 
MDU Prewire/Postwire 
65' Tower Trucks for Site Surveys 

COMMERCIAL ELECTRONICS, INC. 
CABLE TELEVISION ENGINEERING SERVICES 

PROOF OF PERFORMANCE Quality TESTING & DOCUMENTATION 

Cost-effective Repairs & Upgrades 
Headend I Line I Test Equipment 
Meters I Personal Computers 

SECURITY SURVEILLANCE I VIDEO EQUIPMENT SALES 

800-247-5883 
Gate City, Virginia 

Video PosterTM 
Low cost Character generators 
*Infrared VCR deck control 
*Full weather station options 
*Free Hi-res graphics & Logo 
*User sets Time & date events 
*Battery backed Ramdisk 
*Program all via modem from 

Hi-res Fonts 
eather 
Logos 
raphics 

\.Crawl messages ./ 

-1-
IBM, MAC or VP 

Engineering Consulting 
el:714-671-2009*Fax:714-255-9984 

Ask for 
Demo 

video ta sel 
WEB-->http://home.earthlink.net/-engcon  

o CABLE CONSTRUCTORS, INC. COMPLETE TURNKEY CONSTRUCTION 1-800-338-9299 

• Coaxial and Fiber 
• Mapping and Design 
• Member SCTE 
• Splicing and Activation 
• Fusion Splicing 
• Aerial, Underground & 
Fiber Construction 

• Material Supply 
• Emergency Fiber Restoration 
• System Sweep 
• Proof of Performance 
• Turnkey Headend 
• Complete Turnkey Project 
Management 

quality service performed on a timely basis 

WE BUY SCRAP CATV CABLE 
MIDWEST CABLE SERVICES 

800-852-6276 

10 YRS OF NATIONWIDE SERVICE 
PO Box 96 Argos, IN 46501 

ANNOUNCING PCMS 
A PC character generator for under $500! 

VERY EASY TO USE 
Does not require Windows 
Optional VCR controller. 

Full color graphics / remote entry / multiple users 

Dickel Communications 
5208 E. Hanbury 
Long Beach, CA 90808 

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

Commercial Spun Aluminum Antennas 
AZ/EL, POLAR, HORIZON & DUAL AXIS MOUNTS 

SIZES 

3 meter 10' 

3.3 meter 11' 

3.7 meter 12' 

3.9 meter 13' 

4.2 meter 14' 

4.5 meter 14.8' 

5 meter 16' 

CALL FOR PRICING 
(800) 627-9443 

DH Satellite 
600 N. Marquette Rd. 

Prairie du Chien, WI • USA • 53821 
Phone (608) 326-8406 
Fax (608) 326-4233 113 


