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EXPECT MORE 
FROM YOUR HEADEND. 

"...remote moni-
toring and control of 
multiple headends." 
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Prepare to have your 

expectations exceeded. 

Our new Continuum 

headend system brings 

together everything you 

need to be a leader in 

video delivery services: 

HARDWARE 

• Multiple functions 
in one chassis 

• Universal AC and/or 
-48 VDC powering 

• Space-efficient 
vertical packaging 

• Front loaded, plug 
and play modules 

• Comprehensive 
status monitoring 

• NTSC and PAL 
formats 

• Automatic, 
prioritized back-up 

SOFTWARE 

• Distributed client/ 
server architecture 

• Win95, WindowsNT, 
UNIX compatible 

• Third-party 
interoperability 

And the list goes on. 

• Call 1-888-HEADEND 

a for the complete Contin-
uum story, or visit us at 

http://www.sciatl.com. 

Introducing: Continuum" Headend System 
Platform for the 2 1st Century 
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Sencore/AAVS has the instrument to make your video troubleshooting journey easier and faster than ever before, Whether you're 
working with analog, CCIR601 composite or serial digital, or MPEG-2 compressed digital video — we offer unique and specialized 
instruments with exclusive tests and analyzing capabilities that will simplify your life — and ultimately make your customers happier. 
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S 
3200 Sencore Drive, Sioux Falls, SD 57107 

We are your complete video analyzing connection.  
For more Information on Sencere or AAVS's complete product line, 

simply call 1-800-SENCORE (736-2673), or 1-800-769-AAVS (2287) today. 
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The [Power] of Systems 

I 

900 1 
REGISHRID 
COMPANY 

ALPHAITECHNOLOGIES 

Thermal 
BATTERY MANAGEMENT 

Alpha's Thermal Battery 
Management System uses 
integrated heating and 

cooling functions to maintain a constant 
battery temperature, prolong battery life and 
provide consistent battery capacity. Cost analysis 
has shown that thermal management of batteries can provide significant 

operating cost savings in regions where temperature extremes necessitate 

more frequent battery replacement. 

Alpha's full line of broadband power solutions - available from 1350 to 8000 

watts - provide centralized node powering for enhanced revenue-generating 

and critical lifeline services. Flexible configurations include low-profile and 

minimum footprint designs, co-location of the fiber and power node and 

fully integrated engine generators. Investigate the IPowerl of Alpha @ 
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3767 Alpha Way Bellingham, WA 98226 Tel: 360-647-2360 Fax: 360-671-4936 Web: www.alpha-us.com 



WENDY'S 
CABLE 
CLIPS 

PLASTIC 

Installation Drop 
Fastening Hardware 

For RG6/59 & RG11/7 
Drop Cable 

Also Available With 
Drill & Tap Screw 

Engineered to Make the Difference 
580 Ternes Avenue 
P.O. Box 955, Elyria, OH 44035 

Phone (216)366-6966 
area code subject to change 
June 1, 1997 to (440). 
FAX (216)366-6802 

Internet: 
hup://www.multilinkinc.com/multilinkinc 
E-mail: 
MuLink@ix.netcom.com 

24 Hour Voice Messaging 

Worldwide Distribution 

Multilink 1997 
All Rights Reserved. 
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EDITOR' LETTER 

Interviewing 
our engineers 

n this issue of Communi-
cations Technology we 
begin a new effort to 
allow technicians and en-

gineers to express their opinions 
about their jobs, new technology and 
the future of telecommunications. 
My first interview (see page 20) 

was with Jim Chiddix, chief techni-
cal officer with Time Warner Cable. 
I asked Jim to be first because he is 
one of the leading industry engi-
neers and always is involved in any 
study, test or application of new 
technology. 

"I want to give 
all of you the 

opportunity to be 
heard." 

Lately, with all of the criticism 
from Wall Street and the national 
media, I feel our morale can stand 
some boosting—although the engi-
neering community certainly should 
not be held accountable for others 
who were told, "With laboratory test-
ing, changes in specifications and ef-
forts toward standardization, these 
new services can be introduced to the 
telecommunications systems," but 
heard, "These new services can be 
available this year." I believe the in-
terview with Jim will help both the 
engineers and the system owners feel 
more comfortable with our future and 
with the successes we had last year. 

In my next interview, I'll sit down 
with Richard Green (president of Ca-
bleLabs). Personally, Fm looking for-
ward to that interview because Dr. 
Green tells me he has some particu-
larly "good news" about breakthroughs 
in both specifications and standards. 

But I don't want you to think 
these interviews will be only for 

high-profile en-
gineers or just 
with people 
from the large 
MS0s. I plan 
to interview 
engineers (and 
operators) from 
every level. I 
want to give all 
of you the op-
portunity to be heard. I want to talk 
with you who are involved in head-
end upgrades and telephony service 
in cable systems. I'll interview those 
of you who have discussed the possi-
bility of using headend in the sky 
(HITS) service at the home, allowing 
digital signals for cable subscribers 
but not necessitating its carriage 
over the system. I'd also like to hear 
from anyone with new ideas for bet-
ter cable system maintenance. 

As always, I remind you that CT 
is your magazine, especially if you 
are a member of the Society of Cable 
Telecommunications Engineers. And, 
if you are not, shame on you. 

This new series of interviews is 
CT's effort to involve everyone in 
sharing ideas and thoughts. But you 
are not really participating if you 
aren't a member of the SCTE. So, go 
ahead and join. And that means 
more than paying your dues. It 
means you will locate the closest 
local chapter, attend its meetings 
and participate. If you work for a 
manufacturer or distributor, either in 
sales or engineering, you should be-
long to the SCTE. I would be 
ashamed to ask for business from 
cable systems (telling them how 
much I cared about them) when I 
didn't even care enough to support 
their most important industry soci-
ety of engineers. And, if you disagree 
with that statement, perhaps I can 
interview you and change your mind. 

Rex Porter 
Editor 
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Wherever your system travels, we've got you 
covered. TeleWire Supply guarantees you fast 

delivery of a full line of products for both aerial 

and underground plant. From lashing wire to 

locking pedestals, we're your one-stop, one-call 

resource...whether your construction plans are 

up in the air, or on solid ground. 

Satisfaction is always in stock. 

TeleWire 
A N AAITEC COMPANY 

1-888-353-9473 • http://telewiresupply.com 

Call for your free Product Catalog 
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Agile Satellite 
Receivers & Modulators 
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TVM-450L & SCM470 

"Call us for all your 
channel addition requirements" 

DENVER, CO 
800-525-83E36 
303-779-1717 
303-779-1749 FAX 

ATLANTA, GA 
800-962-5966 
OCALA, FL 
800-922-9200 

"Unique" Products 

ST.LOUIS, MO 
800-821-6800 
INDIANAPOLIS, IN 
800-761- 7610 

PHOENIX, AZ 
800-883-8839 

http://www.megahz.com 

For the 21st Century' 
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F-Connector Breakthrough! 
• Designed with the 
installer in mind. 
Westlake Village, CA...Trompeter 

Electronics has made the "impossi-
ble" possible with the introduction 
of a breakthrough one-piece, reli-
able, field terminable F-connector 
for rugged broadband applications. 
According to Trompeter engi-

neers and designers, the new one-
piece body and integrated center 
contact pin on its PL130C F-
connector provides high perfor-
mance two-way transmission for 
all indoor headend applications. 

For the first time, installers not 
only have an easier installation, but 
also a solution to serious return loss 
problems at the head end. The 
return loss of the PL130C is -23dB 
at 2GHz compared to the standard 
-18dB at 1GHz. 

Built to comply with both Bell-
core GR1503 and SCTE indoor 

specifications. The PL130C's 
unique single piece design, with its 
integral center pin contact and 
crimp sleeve, accommodates stan-
dard strip dimensions and existing 
industry crimping tools. 
An insertion notch 
guarantees a per-
fect mate 
every 

time and 
true separa-

tion is provided 
between dielectric and 

braid. 
For pricing and availability, 

contact your local representative or 
call the factory.   pre AV/ Co-teed/ 

Quality doesn't react il pays! 

ATROMPETER 
31186 LaBaya Drive, Westlake Village, CA, U.S.A. 91362 
(800) 982-COAX • (818) 707-2020 Fax (818) 706-1640 

E-mail: tromperereworldnetattnet 
http://www.trompeterelectronics.industry.net 

COMMUNICATIONS 

TECHNOLOGY 
A CT Publications Product 

EDITORIAL 
EDITOR, Rex Porter 

EXECUTIVE EDITOR, Alex lavistovich 
SENIOR EDITOR, Laura K. Hamilton 

ASSISTANT MANAGING EDITOR, E. Brooke Gilbert 
CONSULTING EDITOR, Toni Berrien 

SENIOR TECHNICAL EDITOR, Ronald J. liranac 
TECHNICAL CONSULTANT Michael Smith 
INTERNATIONAL EDITOR, Alex Swan 

ADVISORY BOARD 
RICHARD GREEN, Cablelabs (chairman) 

JIM 01IDDIX, Time Warner 
RICHARD CO VEIL, Ipitek 

H. ALLEN FOR, Scientific-Atlanto 
JIM FARMER, Ante( 

RON HRANAC Coaxial International 
BOB TUFF, TV/(OM International 

DAN PIKE, Prime Coble 
BILL RICER, Society of Cable Telecommunications Engineers 

MIKE SMITH, Adelphia Coble 
TONY WERNER, 1(1 

WENDEL! WOODY, Sprint/North Supply 

ADVERTISING 
MIKE ELMER, (303) 839-1565, ext. 34 

DAVID GILLESPIE, (303)839-1565, ext. 35 
JOEL GORON, (301) 340-7788, ext. 2(06 

REBEKAH «RHEIN, (303) 839-1565, ext. 33 
EASTERN REGIONAL SALES MANAGER, Tim Hermes 1301) 340-7788, ext. 2004 

ADVERTISING PRODUCTION COORDINATOR, Denise Papathokis 
DIRECTOR OF MARKETING & CIRCULATION SERVICES, Maxine Minor 

ASSISTANT MARKETING MANAGER, Tricia Hanlon 
ADMINISTRATIVE ASSISTANT Cathy Walker 

PRODUCTION 
SENIOR GRAPHIC DESIGNER, Maureen Gately 
PRODUCTION MANAGER, Suzanne Hojeo Roos 
DIRECTOR OF SPECIAL PROJECTS, Bill Wynne 

CIRCULATION MANAGER, Sylvia Sierro 
PRODUCTION INTERN, Jayson Dubin 

Subscription/Cheat Services--(800) 777-5006 

BUSINESS 
GROUP PUBLISHER, John O'Brien 
PUBLISHER, Nancy Umberger 

SENIOR PUBLISHER, Paul R. Levine—(3031 839-1565 
GROUP EDITORIAL DIRECTOR, David Jensen 
DIRECTOR OF OPERATIONS, Jim Word 

SENIOR VICE PRESIDENT/GROUP PUBLISHER, David Show 

CT PUBLICATIONS CORP. 
A division of Phillips Business Information Inc. 

CT Sales and Editorial Offices 
1900 Grant St., Suite 720, Denver, (0 80203 

13031 839-1565 Fox (3031 839-1564 
e-mail: Cfmagozineeml.com 

CORPORATE 
THOMAS C. THOMPSON, President—Phillips Business Information Inc. 
THOMAS L PHILLIPS, President—Phillips Publishing International Inc. 

TOM BURK Chief Financial Officer—Phillips Publishing International Inc. 

CORPORATE OFFICES 
Phillips Business Information Inc. 

1201 Seven Locks Rood, Suite 300, Potomac, MD 20854 
0011 340-1520 Fax (301) 340-0542 

SCTE BOARD OF DIRECTORS 
At-Large Directors 
WENDEL! BAILEY, NCTA 

TOM EITIOT ICI 
WENDELL WOODY, Sprint/North Supply 

REGIONAL DIRECTORS 
PATRICK O'HARE (Region 1), Viacom Cable 
STEVE JOHNSON (Region 21, lime Warner 
ANDY SCOTTIRegion 31, Columbia Cable 

ROSA ROW (Region 41, Lakewood Cablevision 
LARRY STIFFEIMAN (Region 51, CommScope 

ROBERT SCHAEFFER (Region 61, Star Coblevision Group 
TERRY BUSH (Region 71, Trilithic Inc. 

STEVE CHRISTOPHER (Region 81, CommScope 
HUGH MCCARLEY (Region 91, Cox Cable Communications 

MICHAEL SMITH (Region 10), Superior Electronics 
DENNIS OUINTER (Region III , Becks (able 

JOHN VARTANIAN (Region 12), Viewers' Choice 

SCTE NATIONAL HEADQUARTERS 
16101 363-6888 Fax 16101 363-5898 

iphLuipsi CTEne VEspik 
 J INTERNATIONAL 

Reader Service Number 25 



XT here's the satellite and broad-
V Y band technology that bridges 
the gap between yesterday and 
tomorrow? Right here at Standard. 
From our first frequency-agile 

receivers and modulators to the 
breakthrough innovations of the 
still-emerging Stratum series of 
advanced network modulation 
equipment, Standard has been in 
the forefront of headend technology, 
offering value, ease of use, space 
saving design and exceptional sig-
nal quality. 
Need examples? How about our 

Agile Omni Broadcast series, very 
possibly the most acclaimed com-
mercial satellite TV receivers of 
all time? Or our TVM series of 
modulators that revolutionized 

how MSOs regarded frequency-
agile performance? Or our space-
saving, cost-saving CSG-60 BTSC 
stereo generator? Or the CATV 
industry's top-selling IRD, the one-
rack-high Agile IRD-II? 

Standard will help you cope 
with the challenges of bandwidth 
expansion with our new TVM550 
frequency agile modulator and a 
changing industry with advanced 
technologies like our remarkable 
Stratum Series of signal distribu-
tion products. Stratum can put 78 
channels in a six-foot rack space, 
and give you all the status moni-
toring, redundancy and remote 
control you could ask for. 
Year after year, Standard has 

continued a tradition of quality and 

innovation. And we aren't stopping 
now. To learn the latest about the 
right technology for right now, use 
that old tried and true technology 
at the bottom of this ad. 
Give us a call. 

The Right Technology for Right Now. 

P Standard 
Communications 

SATELLITE & BROADBAND 
PRC.11)1,__JC -rs Gel \iisiorq 

P.O. Box 92151 • Los Angeles, CA 90009-2151 
310/532-5300 ext. 280 • 11)11 Fnm 800/745-2445 
Fax: 800/722-2329 (WI Free) 310/532-0397 (CAS Intl Only) 

Canadian Address: 41 Industrial Pkwy S., Units 5 & 6 
Aurora, Ontario Canada L4G-3Y5 
905/841-7557 Main • Fax: 905/841-3693 
Sales: 800/638-4741 
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LETTERS TO THE EDITOR 
Kudos 

Just a quick note in response to 
your "Editor's Letter" in the Decem-
ber 1996 issue of Communications 
Technology in which you asked for 
reader response to the magazine. 
I've been reading your publication 
now for a little over a year, and find 
it to be the best magazine in our in-
dustry Thanks for a quality product 
and keep up the good work. 

Richard Bain, TCI 

Editor's response: Thanks for the 
kind words, Richard. We appreciate 
hearing from you.—Rex Porter 

Web talk 
In Communications Technology's 

December 1996 issue you asked for 
feedback. I was doing some research 
on return paths. I found that another 
cable engineering trade magazine has 
a World Wide Web page and a search 
engine to locate a specific subject and 
allow me to narrow my search. 
I don't seem to find a home page 

for CT. There are some wonderful 
articles written, and for research, it 
would be great to be able to pull up 
the articles I need as opposed to dig-
ging out old issues and finding I'm 
missing the magazines I need. 

Dave Devereau is running the 
Society of Cable Telecommunica-
tions Engineers server and at some 
point wants to include a search en-
gine for our discussions on line. It 
would be increasingly helpful if the 
articles from CT were on line also. 
Thanks for the consideration. 

Ronald Larock, 
Colony Communications 

Editor's response: Well, you couldn't 
have written at a better time. Now I 
don't have to do a separate piece on 
the new "Communications Technolo-
gy" home page. 

Over the past few years many have 
rushed to "put up a site"just to follow 
the pack and have given little (if any) 
thought to future uses of this tremen-
dous technology. To prepare for the fu-
ture as well as the present, "CT" is 
creating a full-blown marketing and 
service-oriented arsenal for its place on 
the World Wide Web. 

Our magazine's parent company, 
Phillips Publishing International, is in 
the process of tailoring its family of 
publications for sites on the Web. There 
is a Phillips site located at http: I I 
www.phillips.com where surfers can 
explore not only the upcoming "cr site 
(click on "PBI Magazines" at the 
Phillipscom home page) but an array 
of industry-related publications and 
services The «Communications Tech-
nology" on-line team is putting the fin-
ishing touches on the "site to end all 
sites." We'll certainly keep everyone in-
formed of this exciting launch.—RP 

Security semantics 
I thought I'd write you concerning 

something in Communications Tech-
nology that has been "driving me up 
the walls" for some time. Let me pref-
ace by saying that I hope you won't 
think I'm either too picky or too arro-
gant. May I suggest that you change 
the heading in your cryptography sec-
tion (December 1996 and January 
1997) from "Signal Security" to "Com-
munications Security"? I spent some 
time in the military during the Viet-
nam era in communications security 
(COMSET) working with digital Na-
tional Security Agency cryptographic 
equipment. It has always been my un-
derstanding that, in the fields of com-
munications intelligence and 
communications security, the terms 
"signal security" and "signal intelli-
gence" refer to fields like traffic analy-
sis and electronic security Traffic 
analysis involves the analysis of who 
is talking to who; the level of traffic; 
and so forth without actually being 
able to read the traffic. For example, 
military intelligence can often predict 
an offensive when the level of encrypt-
ed traffic goes up and various stations 
start communicating with each other. 

Maintaining "radio silence" would 
be a "signal security" (SICSEC) mat-
ter. Another signal security issue 
would be electronic security For ex-
ample, on older teletype machines 
there used to be concern that the se-
lector magnets in the machines gen-
erated low-level "plain text" emissions 
that could be picked up and read out-
side an embassy that is sending en-
crypted messages. Hence, one might 
sit outside an embassy that is send-
ing encrypted traffic over 

r 
Write to us t, Write to the Communications 
e chnology editorial staff at 1900 
rant St., Suite 720, Denver, CO 

80203 or fax (303) 839-1564. Editor 
Rex Porter may be reached via 
e-mail at tvrex@coax.com. 
CT reserves the right to edit 

letters for clarity and/or space. 

telephone lines and be able to pick 
up radio signals and read the plain 
text messages because the selectro 
magnets are broadcasting the mes-
sages before they go out through the 
crypto machine. A signal security 
measure might be to place a resistor 
in the selector magnet circuit to re-
duce the current and hence the level 
of any emissions. Another signal se-
curity measure might be to ground 
the chassis of the machine to shield 
any emissions before they get out. 

The field of Communications Secu-
rity (COMSEC) includes signal securi-
ty, electronic security, cryptographic 
security, and the field of communica-
tions intelligent (COMINT) includes 
signal intelligence (SIGINT), electronic 
intelligence and cryptanalysis. Since 
you seem to be using the term "signal 
security" to mean "communications se-
curity" I thought you might want to 
consider adopting the name "commu-
nications security" It is helpful to peo-
ple from various fields if they are 
using the same technical vocabulary. 

Ronald Mohar, 
Communications & Energy Corp. 

Editor's response: Whew! I don't think 
you are too picky or too arrogant. I 
just think you tired me out from 
reading such an in-depth study on 
"communications security." 
As you may know, signal leakage 

from system equipment became a con-
cern some years ago. As a result, the 
Federal Communications Commis-
sion created rules and testing for cu-
mulative leakage index (CLI) and our 
industry has always referred to terms 
such as "signal leakage," "signal secu-
rity," etc. Perhaps, as we enter full-ser-
vice networking we should mode 
our names and definitions I would 
certainly like to hear from others, if 
there is such an interest.—RP 
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your return 
path a road 

to nowhere? 

Ingress is the major roadblock to getting your 

return. -path up and running. Fortunately, 

there's the new HP CaLan Sweep/Ingress 

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

to quickly and accurately troubleshoot your 

system, regardless of the presence of ingress. 

When ingress corrupts reverse-path com-

munication, the headend unit (HP CaLan 3010H) 

senses the problem instantly, and transfers the 

display of the ingress problem to the field unit 

(HP CaLan 3010R). That means your technicians 

can begin troubleshooting immediately. 

And of course, the HP CaLan Sweep/Ingress Analyzer 

offers DigiSweep, the industry's fastest, non-

interfering, digital-services compatible 

forward and reverse 

sweep. In fact, 

reverse sweep 

measurements can 

be performed in real-

time — even with 

multiple users. 

So don't let ingress slow you 

down. To find out how HP CaLan's 

Sweep/Ingress Analyzer can help 

you identify, troubleshoot, and 

eliminate your ingress problems, call 

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

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

Now you can 

troubleshoot your 

system at all times. 

No matter how 

much ingress 

is present. 

rha HEWLETT 
PACKARD 
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-A1011114811111110r Road Runner 
goes west 

For the second time in less 
than a year, Time Warner Cable 
has hosted a public launch of its 
Road Runner Internet access 
service. This time, the location 
was the Museum of Contemporary 
Art in La Jolla, CA, and the 
operator was Southwestern 
Cable TV. 

Jim Felhauer, president of South-
western and Time Warner's San 
Diego Division, hosted the Holly-
wood-like festivities on February 6. 
Some 400 people attended the 
launch party, said Time Warner. 

Motorola is providing high-speed 
CyberSURFR cable modems and 
cable routers for the Road Runner 
launch. According to a Road Runner 
spokesperson, the cable modem de-
livers up to 27 Mbps over the net-
work, but the throughput of the PC 
bus and video display determines 
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Klungness Electronic Supply 

CATV SYSTEMS AND SUPPLIES 
Visit us at our Web Site www.ccikes.com 
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Provides all the network 
r monitoring pieces... 

From the broadband monitoring experts at 
AM, OmniSTAT provides all the pieces for an 
integrated network monitoring solution. Our 
end-to-end system includes multi-vendor hardware, 
easy to use software, and the level of support and 
service critical to insuring the system works. 

MOST EXTENSIVE PRODUCT OFFERING... 
From headend, to end-of-the-line, to reverse path management, it 
all plays together and is supported by major OEM's...GI, Scientific Atlanta, 
Philips and ADC to name a few. 

FEATURES... 
Windows software, Open Systems Architecture with SNMP interfaces, cost 
effective hardware and software, flexible and upgradeable. 

SYSTEM SUPPORT.. 
Extensive training and field support. System integration and customization 
services provided by our technical staff insures that the system works and 
makes interfacing with other network elements a reality. 

All from AM Communications...Providing network solutions for over a 
decade. 

Guardrails for the Infirmation Superhighway 
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the effective speed of the device. 
Road Runner can deliver up to 10 
Mbps to a computer through the 
10base-T Ethernet interface. 
The upstream bandwidth provid-

ed by CyberSURFR is 768 kbps. The 
system has been designed to offer 
worst-case bandwidth that's still 
better than integrated services digi-
tal network (ISDN). The worst case 
was based on continuous, simultane-
ous, maximal usage of the service by 
every Road Runner user in a given 
neighborhood. 

Systems integration for the San 
Diego launch was provided by Toshi-
ba America Information Systems. 
Toshiba has integrated delivery and 
management of the on-line services, 
Internet access and multimedia 
functions, as well as network and 
subscriber management. 

Connectivity to the Internet, 
as well as network monitoring 
and customer care through the Road 
Runner Help Desk and the Network 
Operations Center, are provided by 
MCI. The browser software is Mi-
crosoft Explorer version 3.0. 

Southwestern began service trials 

in mid-January before the public 
roll-out. Road Runner is available to 
over 185,000 homes where hybrid 
fiber/coax (HFC) upgrades have 
been completed. Remaining areas 
will be upgraded by the second 
quarter of 1997. The service will be 
available to over 211,000 homes 
within Southwestern's service area. 

Road Runner is available to South-
western's cable subscribers for $44.95 
per month; noncable TV customers 
will be billed $49.95 per month. 

Southwestern has promised to 
provide Road Runner service and 
training materials to over 100 public 
and private schools in the company's 
service area. The company also will 
work with area businesses to develop 
work-at-home environments. 

Time Warner Cable first intro-
duced Road Runner September 26, 
1996, in Akron and Canton, OH. 

Cable museum 
calls for donations 

Marlowe Froke, president of the 
National Cable and Television 

Center and Museum and Rex 
Porter, editor of Communications 
Technology, announced that they 
are now accepting donations of pa-
pers, publications and cable TV 
equipment. Rex Porter requests 
that the potential donor furnish a 
written description of the items so 
that multiples of the same item 
are not received at the museum. 
Contact Rex Porter in Phoenix, 
AZ, at (602) 807-8299 or e-mail: 
tvrex@coax.com. 

Single-mode market 
explored by study 

According to a study from KM1 
Corp., "North American Market for 
Single-Mode Fiber-Optic Intercon-
nect Hardware," a forecasted growth 
rate for single-mode fiber optics 
from 1996 to 2001 will be at a com-
pound annual growth rate of 9.8% 
to $457.6 million. 

More than nine million single-
mode connectors were installed in 
North America in 1996, which is 
nearly 40% of the single-mode 

gm MICR9RWAVE 
rele - '-------- VIDEO, DATA, TELEPHONE 
COMMUNICATIONS, INC. LANS & WANS 920 MHz to 31 GHz 
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12 GHz — Like New @112 Price 

18123 GHz — New, Solid State 
Single Cannel or Broadband 

REPAIR / MODIFICATION 
BROAD BAND POWER AMPS 
RECEIVER UPGRADES 

• SAVE $- REPLACE LEASED 
PHONE/DATA LINES 

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

• SPREAD SPECTRUM — 
NO LICENSE 

• EQUIPMENT LEASES AVAILABLE 

• PATH CALCULATIONS 

• NETWORKS DESIGNED & 
INSTALLED 

• NEW Ti PROTECTION SWITCH 

13402 N. Scottsdale Road, Scottsdale Arizona 85254 
(602) 948-4484 Fax: (602) 998-8701 (800) 666-4441 
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Waveters Multi-User Stealth Reverse Sweep 

!II-User Capabilities... Get the latest 
Wa‘etek 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 problem 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. 

Reader Service Number 55 

Wavetek...partners in productivity for over 35 years 

W AVŒTŒK 

ar-

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 arid hum 
• Noise and ingress spectrum display 
• Automated 24-hour testing capability 
• High-resolution, easy-viewing LCD screens 
• Rugged/water resistant hand-held field unit 

Culdeece... 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 U.S. call, 

1-800-622-5515 
Worldwide Sties Offices 
United 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://vvww.wavetelicom 
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The DX Performance System: DSM- 180 Modulator & DIR-657 B Receiver 

Turn up the power on your network with the DX 'Performance System 

The all-new DX Performance System is an integrated addition to your head-end configuration is the next 

receiver/descrambler-modulator designed to maximize the generation in a long line of breakthrough products from DX, 

performance of your fiber optic network, providing deaner, the world's leading supplier of CATV head-end products. 

crisper "signal puritynthan ever before. This powerful For pricing and vital statistics, call DX Communications now. 

DX Communications: 1143 West Newport Center Drive Deerfield Beach, Florida 33442 1-934-427-5711 
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plugs installed worldwide. The 
study shows that by 2001, the vol-
ume of single-mode connectors in-
stalled in North America will reach 
18.6 million. 
The study also reports that 

cable TV operators are heavily 
using angle-polish FC connectors 
with AM fiber-optic systems. SC 
plugs also are being heavily uti-
lized because of their lower costs 
and ease of alignment. The report 
includes an overview of the con-
nector and cable assembly market 
and the termination equipment 
market including panels/shelves 
and distribution frames. 

Fiber research 
center announced 

Plans are underway for the con-
struction of the Optical Fiber Cable 
Competency Center, an internation-
al research center that will be based 
in Claremont, NC. 

Heading the project is Alcatel 
Telecommunications Cable, a divi-
sion of Alcatel Alsthom. Alcatel is 

a manufacturer of fiber-optic 
cable products for outside plant 
and indoor environments. The re-
search and development team will 
consist of engineers, scientists 
and other technical personnel. 

TW systems 
get fiber upgrades 

Time Warner Cable plants 
in Brooklyn/Queens, NY, and 
San Antonio, TX, are to be up-
graded with Laser Link II 1,310 
nm optical transmitters and up-
stream receivers developed by 
Antec. Both projects will increase 
the channel capacity in the sys-
tems and allow them to offer 
new services over the cable TV 
network. 

The upgraded system in Brook-
lyn/Queens will be able to carry 
interactive and telephony service 
and will cover 2,500 miles and 
400,000 subscribers. The 5,000 
mile upgrade in San Antonio will 
affect close to 260,000 sub-
scribers. 

NOTES 
• Frontline Communications 

acquired the All Channel Messaging 
System (ACM) and Dynagen product 
lines from StarNet Development. 
ACM is a patented device for pre-
senting text messages on multiple TV 
channels. The device allows cable op-
erators to display a crawling message 
on selected channels instead of shut-
ting down all channels in an alert sit-
uation. Dynagen is a plug-in PC 
character generator for cable and 
other multichannel messaging, text 
and graphics displays. 
• Douglas H. Morais was named 

executive vice president of Ortel 
Corp., a manufacturer of RF signal 
transmission products. 
• InnovaCom has developed 

a single-chip MPEG-2 encoder for 
cable, satellite, broadcast and con-
sumer product uses involving data 
compression. The company is also 
teaming up with Antenna Tech-
nology Communications to boost 
its position in the compressed 
bandwidth delivery of video, voice 
and data information. CT 

WE'RE ALL YOU NEED WHEN 
YOUR. IN THE BENCHES. 

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

ISO 9002 

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

Integral's HOPE Empty Duct & 
Rope-In-Duct. Your cable's 
first choice. 
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SCIE NEWS 

ANSI approves 
SCTE standard 

As reported in the "News" 
section of last month's Communi-
cations Technology, the Society 
of Cable Telecommunications En-
gineers recently announced that 
the American National Standards 
Institute officially approved 
SCTE's first submitted standard, 
titled "'F Port (Female Outdoor) 
Physical Dimensions." After many 
months of editorial review and 
changes to refine and clarify the 
language detailing the standard, 
all members of SCTE's Interface 
Practices Subcommittee and five 
participating interest groups 
reached a consensus approving 
this first standard. 

Data focus 
at ET '97 

Data was the major focus of 
the Society's 1997 Conference on 
Emerging Technologies, held Jan. 
8-10 at the Opryland Hotel Con-
vention Center in Nashville, TN. 
The conference, which was held be-
fore more than 1,000 attendees, de-
voted its first day to the topic 
"Data Services Over Cable," with 

subsequent sessions devoted to 
other data-related toPics, as well 
as telecommunications technolo-
gies for the future. 

Proceedings manuals are now 
available for $30 for SCTE mem-
bers and $36 for nonmembers. 
Contact SCTE at (610) 363-6888. 

Annual member 
meeting set 

The Society's 1997 Annual Mem-
bership Meeting will be held June 4 
on the opening day of Cable-Tec 
Expo '97 in the Auditorium of the 
Orange County Convention Center 
in Orlando, FL, from 4:30 to 5:30 
p.m. All SCTE members are invited 
to attend this meeting, which will 
feature discussion among the mem-
bership, board of directors and na-
tional headquarters staff. 

Fiber group 
leader named 

The SCTE named Doug Coleman 
as the Group Leader of the Fiber 
Optics Construction Working Group 
operating under the Design and 
Construction Subcommittee. This 
group is responsible for the mainte-
nance of SCTE's recommended 

practices for optical fiber construc-
tion and testing, and developing 
standards for basic construction and 
design of optical telecommunica-
tions applications. The group is now 
soliciting a call for new activities. 
Call Doug Coleman at (704) 327-
5580 or fax to (704) 327-5533. 

More cities 
to host seminars 
A number of cities that have not 

previously hosted an SCTE regional 
seminar will be included in the 1997 
itinerary. By working closely with 
local chapter/meeting group officers, 
SCTE will be able to aggressively 
promote upcoming seminars in their 
area to local system management 
and technical personnel. The semi-
nars include the following: Data 
Technology for Technicians; Intro-
duction to Telephony; Fiber Technol-
ogy for Technicians; Technology for 
Technicians II; and OSHA/Safety 
Seminar. 

Anyone seeking further informa-
tion on these seminars or wishing to 
assist with them when they are in 
your area, please contact SCTE na-
tional headquarters at (610) 363-
6888; fax: (610) 363-7133; or visit 
the Society's new web site at 
http://www.scte.org. CT 

est PendIng 

without the risk of cable damage 

Fits most 
single cable N 

For information call 

Fits most 
dual cable 

800-257-2448 or FAX 303-986-1042 

I ICICLE 18 MGR I— I UMW& Li 

Direct merchants to the telecommunications industry 

Reader Service Number 18 

MARCH 1997 • COMMUNICATIONS TECHNOLOGY 18 



ooking for T Channel Modulators? 

Avoid the Slow Boat to China!!! 

Reader Service Number 86 

Pow, 
tUell 

tge 
FI•e, • ronirs Fc,tToèwc ommunic ot.o•ts 

rilmeemmow 

Channel T-8 

60 dBmV output D BTSC stereo compatible 
LAvailable for T-7 to T-13 D Composite IF loop 
E Excellent audio and video E Rigorous quality control 
linearity LI Ready For Delivery 

5 Year Warranty!!! 
PDI has a complete line of quality headend products 

PDI 6353 W. Rogers Circle Bay #6 Boca Raton, FL 33487 
1-800-242-1606 (561) 998-0600 FAX: (561) 998-0608 

http://www.pdi-eft.com E-Mail JonPD1@aol.com 

14111Al 
wurM0 MOO CAltill NDIO ..600 

• • • 
MIR 

• 

Why wait 
months? 

electronics for 

telecommunications 



INTERVIEW WITH 
By Rex Porter 

A LEADER 

Chiddix: "Good things ahead 
im Chiddix is chief 
technical officer for 
Time Warner Cable, 
which serves 12 million 

subscribers in 37 states. He is re-
sponsible for corporate engineer-
ing activities as well as research 
and development, and for enabling 
Time Warner's cable business ob-
jectives through its technology 
strategy. 

Involved in the cable TV business 
for 26 years, Chiddix spent 15 years 
in technical and operations posts for 
two cable companies in Hawaii. He 
also was founder and president of 
CRC Electronics Inc., in Honolulu, 
which manufactured videotape play-
back and commercial insertion sys-
tems. A pioneer in exploring the use 
of optical fiber technology in cable 
TV systems, Chiddix joined Time 
Warner Cable's corporate office in 
1986. In 1994, he accepted an 
Emmy Award on behalf of Time 
Warner Cable for this work in fiber. 

Chiddix led the upgrade of Time 
Warner's Queens, NY, system to 150 
channels in 1991 using hybrid 
fiber/coax (HFC) technology, and was 
the architect of Time Warner's "Full 
Service Network" interactive TV pro-
ject in Orlando, FL, which began 
commercial operation in 1994. Today, 
Chiddix is involved in Time Warner's 
launch of telecommunications and 
high-speed data services and roll-out 
of digital TV set-top terminals. 

At 51, Chiddix is a senior mem-
ber and former director of the Soci-
ety of Cable Television Engineers, a 
senior member of the Institute of 
Electrical and Electronics Engi-
neers and a member of the Cable 
Pioneers. He holds a General Com-
mercial Radio Telephone License, 
and is an amateur radio operator 
(K3TFX). He spoke with Communi-
cations Technology about the cable 
industry and where it's headed. 

Rex Porter is editor of "Communica-
tions Technology." He can be reached 
in Phoenix, AZ, at (602) 807-8299 or 
via e-mail at tvrexecoax.com. 

Communications Technology: 
There is much uncertainty about the 
future of new technology in cable TV 
How do you see the new services 
shaking out as potential money-
making services, and when do you 
think the industry will really be able 
to provide such services? 
Chiddix: Everybody always wants 
to know when the new stuff is 
going to happen—what the future 
is going to be like. There is an ar-
gument for never making such pre-
dictions. I think that history shows 
that in this industry, predictions 
are generally wrong and that 
things that are the best news for 
the industry are often surprising. 

Having said that, I think that 
there are some very interesting new 
services out there. The one that 
seems to be the closest in terms of 
significant revenue outside of our 
core business is high-speed data ser-
vice. Our ability to provide that ser-
vice is based on our upgrades. 

At Time Warner, we have about 6 
million homes passed with upgraded 
plant, out of 18 million, or one-third. 
By the end of 1997, we will have 9 
million completed. Of those, we ex-
pect to have our Road Runner 
modem service available to 4.5 mil-
lion. So by the end of '97, a quarter 
of our homes passed will be able to 
order Road Runner service (a con-
tent-oriented high-speed PC service 
which includes Internet access, 
among a number of other features). 
Over the next few years we expect 
to upgrade the rest of our cable sys-
tems. As we do that, Road Runner 
will become available there as well. 

Wall Street keeps wanting to 
know when we are going to make 
these businesses real and we can 
talk a lot to them, but I think what 
is going to get their attention is 
when companies like ours and oth-
ers begin to show significant new 
cash flow. I think that by the end of 
'97 we will be in a much more inter-
esting position than we are today in 
terms of credibly delivering this 
brand new service. 

CT: What about 
telephony? 
Chiddix: Telepho-
ny is murkier. We 
announced recently 
that we are going to 
aggressively 
pursue business 
telecommunications 
in our markets. We 
are going to continue Jim Ch 
to deploy residential 
telephony in Rochester, NY, but h 
moving into other systems, we re 
need to know more about the re 
tory landscape. We know that HF 
telephony works technically; the 
tion is what kind of a business it 
given emerging regulations, into 
nections agreements, and so fort 
Digital video can offer a number t. 
new service opportunities to us in 
next few years. The most obvious is 
more channels, but that leads to some 
interesting directions. 
We are interested in using the 

real-time two-way capabilities of 
the digital boxes we are going to 
buy. These are real-time two-way 
boxes that comply with what we 
call the "Pegasus" spec internally; 
they are boxes that are ready for 
video-on-demand (VOD) as well as a 
variety of intermediate interactive 
services. With them, we can offer 
services that combine digital and 
analog video and Internet technolo-
gies. That doesn't necessarily mean 
cruising the Web on your TV set; 
there is a lot of information that 
can be generated in Web page form 
and presented woven in with TV 
programming. I think there is a 
real opportunity there and I am 
sure that our company and the in-
dustry are going to pursue that. 

As for VOD, we are getting very 
encouraging market indications in 
Orlando. Having a wide variety of 
choices available and having VCR-
type control, whether for movies or 
other kinds of video, is something 
that people understand instantly 
and respond to very positively. With 
interactive-ready set-tops in place, 
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CABLE TV OFFERS A WORLD OF OPTIONS. 

SO DOES ICS. 
able television technology 

:.ontinues to evolve. New oppor-
.unities place new demands on 
;uppliers. That's why we've creat-
xl the ultimate full-service cable 
listributor. Itochu Cable Services. 
CS unites the proven resources of 
VueScan, Cable TV Supply, 
Kelly Cable Services, and DX 
Communications to provide the 
7ull range of products and repair 
;ervices for the entire cable and 
iatellite 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. 
Reader Service Number 19 

DX Communications 
954-427-5711 



the other part of the cost equation 
is in the headend—the servers, 
switch and so forth. Those econom-
ics aren't there yet, but they will be 
before long. 

CT: Give us your opinion on specifi-
cations and standards efforts the in-
dustry has undertaken recently. 
Chiddix: I think that there has 
been real progress in the last few 
months. The industry is coming 
together around specifications in 
the way that we deliver digital 
video and the way that we deliver 
modem-based services. This is 
good because such specifications 
give us access to multiple vendors. 
That gives us insurance in terms 
of delivery and competition to get 
prices down and to introduce new 
features. 

In the case of modems, we hope 
that soon we will be able to work 
with local computer stores or other 
retailers to sell cable modems to 
customers who are already accus-
tomed to buying PC peripherals. 
Unified specifications really help in 
that process. 

CT: As chief technical officer of a top 
MSO, do you have any advice for the 
technician working toward his goal 
of reaching such a position? And as 
far as computers go, do you think en-
gineers ought to do everything they 
can to be computer literate? 
Chiddix: In terms of training for 
technicians and engineers in data 
and telephony, we are going to need a 
lot of new skills. Traditionally, we've 
operated a radio frequency plumbing 
system and I think we have done 
pretty well with the knowledge and 
skills required. We're just starting to 
deploy advanced analog set-tops, digi-
tal set-tops and cable modems that 
all require a much deeper knowledge 
of digital transmission technologies. 

Beyond that is the software. 
For the last few years one of the 
problems the industry has had is 
that digital products have been late 
to market. They have been late not 
because people couldn't make the 
hardware, but because software that 
is stable enough to put in the hands 
of consumers is hard to produce. 
An engineer or technician looking 

for a real area of opportunity might 

look at developing an in-depth un-
derstanding of complex network 
software. But all of the digital disci-
plines, whether transmission, hard-
ware or software sub-specialties 
represent opportunities. The indus-
try is going to need trained people, 
regardless of whether they are 
brand new in the industry, or come 
from other industries, or are people 
who have been working on coaxial 
systems for years and are willing to 
go out and learn new stuff. 

CT: It took cable TV about a dozen 
years before it embraced fiber optics 
as a viable product. How long before 
data transmission will be embraced 
as a viable system throughout? 
Chiddix: Let's talk about fiber. 
Fiber by itself generated zero rev-
enue; it was simply a much better 
way to upgrade cable plant, when 
the alternatives were going back 
and doing a 550 rebuild with long 
cascades or installing amplitude 
modulated link (AML) microwave. 
Broadband fiber was a no-brainer, 
once the technology got developed— 
it was better and cheaper. —› 
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INCORPORATED 

NORTHEAST: HERSHEY, PA 
(717) 533-4982 1-800-233-2147 

WEST: SAN CLEMENTE, CA 
(714) 361-2011 1-800-755-1415 
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Louis Williamson, one of our engi-
neers, demonstrated the first really 
practical 40-channel broadband fiber 
system in our lab to the National 
Cable Television Association Engi-
neering Committee in November 
1987. We then spent a couple of years 
on the road giving speeches to en-
courage the laser manufacturers to 
put in the R&D investment to make 
these into cost-effective systems. But 
by 1990 anybody who was doing an 
upgrade, if they were paying atten-
tion, was beginning to use broadband 
fiber. So it didn't take a dozen years 
to take off, it really took four or five. 
When we talk about high-speed 

cable data modem services, I think 
there is a much better analogy and 
that's pay TV Pay TV was technology-
dependent only to a certain extent. It 
depended on low-cost satellite dishes, 
some regulatory changes, and any one 
of several ways of controlling services, 
whether it was addressability or 
traps. It spread very fast, because 
every cable operator big or small, 
looked at it and said, "Gee, I can 
make an investment of X and my 
cash flow will go up by Y and Y is so 
big that it's an obvious decision, so 
let's do it next month." Modem ser-
vices have the same potential. 

With cable modem services, there 
are some elements that are expensive, 
routers and servers and so forth, so 
there is a minimum number of sub-
scribers who can support the busi-
ness. A nice thing about fiber, 
however, is that it lets us interconnect 
small cable systems to regional cen-
ters. For large metropolitan systems 
operated by a single MSO that's irrel-
evant, but where there are a number 
of small operations scattered around 
the same geographical area, there is 
an opportunity to cooperate, to inter-
connect into clusters that are large 
enough to support the data headends. 

I've taken the long way around 
to answer your point, but I think 
that data is a service that will roll 
out quite rapidly, once it demon-
strates that it has good economics. 

CT: Do you foresee any radical 
changes to the Internet infrastruc-
ture that will be introduced by the 
cable TV industry? 
Chiddix: Yes. The thing that we will 
bring to the Internet infrastructure is 
a highly reliable managed data net-
work at the local level. In fact, that 
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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 
configurations and connects using existing 
wiring. Price is $299, eall 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 
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standby batteries automatically 
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lead acid batteries in 10 seconds. Since batter-
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in voltage levels as they occur. Having this his-
tory lets you know when to do preventive 
maintenance before a critical battery fails. 
Price is $250. Order today, call toll free 
800/279-6330 
Reader Service Number 118 
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60 Volt standby power supplies and is designed to 
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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 

PERFORMANCE 
POWER TECHNOLOGIES 
RO. Box 947, Roswell, GA 30077 770-475-3192 

AN EDWIN-ROSS COMMUNICATIONS COMPANY 

Reader Service Number 124 



Gliz PLUI 
RMS Taps, Splitters & 
Couplers Outperform 
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True 1 GHz performance for 
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Full line of indoor splitters exceeds 
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and passives meet or exceed 
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doesn't exist anywhere on the Inter-
net right now. The Internet is not a 
managed network. In particular, it is 
not managed with regard to quality of 
service and latency, which are going 
to be important as we get into offer-
ing time-sensitive traffic like voice 
and video through the Internet. 

Because we are going to own and 
operate this local IP (Internet proto-
col) network, cable operators can 
build those enhancements into their 
part of the network as quickly as 
they would like. I think that is going 
to lead in some interesting directions. 

At the recent SCTE Emerging 
Technologies Conference there was a 
presentation by some folks from Lu-
cent Technologies about voice services 
through IP networks. What I took 
away from it was that voice quality is 
a real problem in the current Inter-
net. If the Internet is busy, voice qual-
ity may not be great. It works; 
whether it is really saleable as a com-
mercial enterprise is another ques-
tion. It's a bit like ham radio, where 
you can set up a schedule and have a 
telephone conversation with your 
brother-in-law in Japan. Through the 
Internet, voice is a little scratchy and 
delayed, but it can work. Since we 
have a managed network, these pack-
et voice technologies could turn into 
something much more interesting. 

Lucent also said that they and oth-
ers are working on hardware that 
could provide an interface between an 
IP voice network, which we might op-
erate locally, and the public switched 
telephone network. In other words, 
someone could sit at home with a com-
puter or a telephone plugged into a 
slightly modified cable modem and 
place a phone call. If it were going to a 
destination outside that IP network it 
would go through a gateway, and it 
would be translated into the appropri-
ate signaling protocol to route the call 
through the local or the long distance 
network. That may lead to some in-
triguing business opportunities. 

CT: And cable's role in all this? 
Chiddix: The obvious thing cable 
can offer people who are used to hav-
ing on-line services is much greater 
speed, and we can offer it to them 
without tying up all of their own 
telephone lines. We can let them 
leave their computer on-line all the 
time, so that they just need to wake 
it up to instantly be in contact with 

the local Road Runner service, or the 
Internet, or with their office's local 
area network. I think, beyond that, 
we can think about new services that 
may not be practical today. 

One is video. For decent quality 
Moving Pictures Experts Group 
(MPEG) video you've got to be at 3.5 
or 4 megabits per second, at least 
given the technologies we see near at 
hand. So direct broadcast satellite 
(DBS) really couldn't serve very 
many individuals with switched 
video service, not even with hundreds 
or thousands of satellites circling the 
earth, as proposed by Teledesic. 

That's what cable is really good 
at. If you do the arithmetic about 
HFC cable serving a neighborhood 
node, assuming that we keep the 50-
550 MHz spectrum for analog chan-
nels and use 550-750 MHz for digital 
downstream, we can get well over a 
gigabit per second to each neighbor-
hood. In other words, we have more 
digital downstream throughput 
available through an HFC architec-
ture to a neighborhood of 500 to 
1,000 homes than a DBS satellite 
has to an entire country. What's 
more, we've got 40 or 50 megabits 
per second of digital throughput 
back upstream from that node. 

CT: Are you saying satellites are 
worthless? 
Chiddix: Of course not. Satellites 
are very good for broadcast services, 
and can be very good for specialized 
niche services. But they can't ad-
dress the market that terrestrial 
cable can. Even in terms of inter-
connecting cable systems, the cheap 
way to get high bandwidth intercon-
nection between terrestrial points is 
through terrestrial fiber. 

CT: But you could have some combi-
nation; they could work in concert. 
Chiddix: Sure, fiber and satellite 
could work in concert, but the thing 
that satellites will be best for is un-
tethering people who want to talk or 
exchange data. I would be surprised 
if in 10 years I couldn't buy a wire-
less phone that looks like my little 
cell-phone, that would operate any-
where in the country or the world. 
Now it might be expensive to make 
those calls, but I am sure I will be 
able to buy it. 

By the same token, I will be able 
to buy a little modem that clips onto 
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my laptop, or is built in, so that my 
laptop communicates anywhere. 
Again, there will be a charge for that 
convenience. Is that relevant to my 
laptop sitting on my desk at home? 
Maybe not. I may be able to get much 
higher speed service, at a much more 
attractive price, by tying into a ter-
restrial network. My guess is that the 
hybrid fiber/coax (HFC) network will 
be a very strong candidate to be the 
network you'd want to plug into. 

CT: Are there any other comments 
that you would want to make to the 
members of the technical community? 
Chiddix: There is no end of chal-
lenge and opportunity out there. 
That means people starting little 
businesses have the opportunity to 
make lots of money and build big 
business. People just starting out 
have the opportunity to have very 
good and rewarding careers, both in 
terms of earnings and the satisfac-
tion of being in on the beginning of 
something really exciting. For the in-
dustry, I think engineering is going 
to become more important than ever. 
I remember a speech that John 

Malone gave once, when CableLabs 
was getting started, that pointed out 
that the cable industry is enabled by 
a combination of technology and poli-
tics and consumer demand. That is 
going to remain true. But the technol-
ogy part of that equation is getting 
more and more complicated. More 
and more, we're going to prize people 
who are really good at either working 
with these new technologies, or think-
ing about how these new technologies 
will enable business opportunities. 

CT: What's ahead? 
Chiddix: I think that really good 
things lie ahead. I hope cable industry 
engineers will go out and recruit new 
blood and find people in other indus-
tries who will bring their specialties 
with them. I hope we are going to do 
a better job than we have in the past 
of bringing bright, young people into 
the business and educating them and 
grooming them as a new generation 
of technology leaders. But I think that 
there are huge new opportunities for 
people who have been in this business 
for years and are completely comfort-
able with our traditional technologies, 
as long as they are willing to learn 
new things and to get involved in 
these new technologies. CT 
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HRANAC'S 
By Ron Hranac 

VIEW 

ET '97 at-a-glance 
he Society of Cable 
Telecommunications En-
gineers' 1997 Conference 
on Emerging Technolo-

gies, held January 8-10 in Nashville, 
TN, was by most accounts a success. 
I say most because attendance was 
down compared to the previous two 
years. That's unfortunate, because 
this year's conference was arguably 
the best ever, content-wise. 

There were undoubtedly several 
factors affecting attendance. Recent 
industry layoffs and cutbacks are the 
obvious ones, and weather is another. 
It was winter in Tennessee, and 
while quite mild by, say, Colorado 
standards, the couple inches of snow 
that fell in Nash-ville during ET lit-
erally shut the place down. Also, the 
location itself (Nashville's Opryland 
Hotel Convention Center) may have 
kept some folks away after their ex-
perience staying there during last 
year's Cable-Tec Expo. In all fairness, 
the Opryland Hotel staff did a much 
better job this time around. 

To give you an idea of the scope of 
ET '97's content, this year's proceed-
ings manual counts some 426 pages 
compared to last year's 372 pages. If 
you'd like a copy, you can order one 
from SCTE, 140 Philips Road, Exton, 
PA 19341-1318; phone (610) 363-
6888; fax (610) 363-5898. Among the 
goodies in the registration package 
was a nifty addition to any bookshelf; 
courtesy of Sprint Communications: 
Telecommunications Terms and 
Acronyms . You can get this from 
Sprint North Supply at (800) 639-2288. 

ET wrap-up 
TCI's Oleh Sniezko was this 

year's Polaris Award winner, recog-
nized for his contributions in the 
areas of optical fiber cable standards 
and manufacturing requirements as 
well as early work on polarization 

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

mode dispersion. A $5,000 donation 
in Sniezko's name was made to 
SCTE's scholarship fund. 

Pre-conference tutorials were 
held the afternoon of January 8, 
and included useful overviews of 
the International Organization for 
Standardization/Open Systems In-
terconnection model as a frame-
work for inter-networking; how 
Ethernet works; transmission con-
trol protocol/Internet protocol 
(TCP/IP); and IP switching. 

During Thursday's first group of 
presentations, the use of asynchro-
nous transfer mode (ATM) networks 
directly to the home for cable 
modems was advocated. This raised a 
lot of eyebrows, as well as comments 
by other speakers. My favorite was 
from The Excalibur Group's Mario 
Vecchi. He asked the audience, "How 
many of you have ATM interfaces in 
your PCs, or plan to go out and buy 
one in the next year?" After a bit of a 
chuckle from the audience, Vecchi 
added, "I think that answers that 
question." I later spoke with a major 
cable modem manufacturer who 
commented that his company sup-
ports ATM to the headend router, but 
not all the way to the home. With re-
gard to taking ATM to the home, one 
of its biggest liabilities is cost. 

Intel's Matthew Diethelm, Ph.D., 
pointed out several interesting tid-
bits in "Optimal Transport of Data 
on Cable Plants." For example, poor 
data performance at the subscriber's 
location may not be due to the cable 
modem or the cable TV network. It 
can be a server throughput problem, 
most easily dealt with by the appro-
priate server architecture. Based on 
tests conducted by Intel, the fastest 
available CPU (200 MHz Pentium 
class) and lots of RAM (128+ MB) 
can open up server bottlenecks. 
Limited Internet bandwidth is an-
other potential problem, and to 
some degree local caching, localized 
content and hybrid Internet/CD-
ROM applications will help. Atten-
dees were urged to pay attention to 
the type of Internet connection, too. 

Security 
was another im-
portant topic. 
Lucent Tech-
nologies' Robert 
Rance and 
Network-1 Soft-
ware & Tech-
nology's Bill 
Hancock both 
warned of the 
dangers of inadequate overall net-
work and data security. From simple 
theft of digital services or sub-
scribers credit card numbers, to out-
right network shutdown, determined 
pirates have the potential to do plen-
ty of damage when security is not a 
priority. Hancock noted that 80% of 
security breaches are inside jobs. 

Cable modem service has moved 
beyond the trial stage, and is now 
being deployed to paying cus-
tomers, according to presentations 
by Excalibur's Vecchi and Tom 
Staniec, and Rogers' Frank Cotter. 
Vecchi provided an overview of 
Time Warner's Road Runner ser-
vice and how it works, and Staniec 
discussed the issues getting Road 
Runner from a trial technology to a 
real world service. Cotter's presen-
tation, "Business Experience in a 
Residential Data Network," high-
lighted Rogers' WAVE service. 

In contrast to the industry's move 
toward smaller fiber service areas, 
Cotter pointed out that WAVE has 
worked well with 5,000 home net-
work segmentation. He emphasized 
that building and maintaining two-
way plant is not rocket science, but it 
does require a dedicated network 
management organization, and a 
massive culture change from cable to 
telecom. Further, Rogers manages the 
customer experience to underpromise 
and overdeliver. The service's speed is 
in the 150 to 200 kbps range rather 
than the 10 Mbps touted in most 
cable modem applications. Still, ac-
cording to Cotter, demand is high, 
churn is low, and WAVE's success is 
expanding to a national alliance in-
volving several other Canadian cable 
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CABLE INNOVATIONS PRODUCTS SHOWCASE 

PLS-125TM, PLS-225TM, PLS-220TM 
Power Line Surge Suppressors 
The PIS-125, PIS-225 and PIS-220 reduce out-
ages and customer complaints by eliminating 
breaker outages, blown fuses in power supplies, 
and damage to power supplies due to voltage tran-
sients, surges, spikes, and lightning. The PIS-125, 
PIS-220, and PIS-225 also protect expensive 
headend equipment from overvoltage related 

damage. Reader Service Number 301 

DLPS.1SDTM Drop Line Power 
Suppressor 
Developed and patented by Cable Innovations, the 
I Ghz., UL approved DLPS-15D protects drop line 
electronics from damaging faults due to surges, 
transients, spikes, and lightning. The DLPS-15D, 
using dual direction Sidactor technology, protects 
both directions (from the house and into the 
house). With a trigger sensing time of one 
nanosecond, the DIPS-15D will virtually 
eliminate damage to drop line electronics caused 
by overvoltages. 
If you are currently using Zener diodes, gas 
discharge tubes, MOV's or just a ground block, 
you are taking unnecessary risks with your 
equipment and with your subscriber's electronics. 
The DIPS-15D offers a longer lije, greater current 
handling capacity and response than any 
other type of protection 
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DLPS-15DF'm High Pass 
Filter/Drop Line Power 
Suppressor 
The DLPS-15DF is an essential ingredient in 
achieving the reliability and subscriber satisfaction 
necessary in those systems that need to eliminate 
return path noise and protect both their equipment 
and the subscriber's electronics. 
The DIPS-15DF offers the same suppression as 
the DLPS-15D, taking any overvoltage directly 
off the center conductor and zapping it to ground 
instantaneously before any damage can occur to 
cable line electronics or the subscriber's 
electronics. 
The DIPS-I5DF offers a wider and deeper filter, 
longer life, greater current handling capacity and 
faster response than any other type of 

protector/filter. Reader Service Number 303 

GB-401'm Direct Pickup Filter 
Eliminates ghosting and diagonal lines due to direct pick 
problems The GB-401 (Ghost Buster) is a patented filter 
used to solve direct pickup problems caused by cable ready 
TV's and VCR's (ghosting & diagonal lines). A high percent-
age of "cable ready" televisions and VCR's are manufactured 
with a shielding deficiency problem. Most brandnames and 
models are susceptible to this problem, regardless of how 
new or expensive the set is. These poorly shielded units may 
experience degraded picture quality because strong local TV 
signals get into the tuner and mix the cable signals inside the 
set. When a television receives two channels at once, the 
picture will have interference in the background. The 
GB-401 eliminates this problem. 
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The 99.99% 
Reliability Factor 

[Cable Innovation's CLPS-4065 Surge Suppressor] 

Cable Innovations surge suppression products are an essential 
ingredient in achieving the 99.99% reliability necessary in CATV 
systems today. The CLPS-4065 and CLPS-4065PI (power inserter). 
patented surge suppression technology, protects trunk line and feeder 
line electronics from overvoltages, and virtually eliminates overvoltage 
related outages. The CLPS-4065 and CLPS-4065P1 are simply the very 
best surge suppressors available. If you're concerned about the 
reliability of your system, call us today. 
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The Next Generation of Surge Suppressor 
Cable Innovations 130 Stanley Court Lawrenceville, GA 30245 
800-952-5146 fax 770-962-6133 www.Rightmove.com/cableinnov 
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operators and plans to sell the 
modems at retail. 
When it comes to data transmis-

sion over hybrid fiber/coax (HFC) net-
works, we usually are most concerned 
with upstream laser clipping affect-
ing return data. Hewlett-Packard's 
Rex Bullinger noted that downstream 
laser clipping can be a problem, too. 
This can occur even when RF levels 
appear to be normal, because of the 
effects of carrier phase. In a typical 

80-channel system that also trans-
mits data, carrier phases generally 
are random. But if the carriers hap-
pen to reach peak negative amplitude 
simultaneously, laser clipping can 
occur. Laser optical modulation index 
must be carefully maintained, and 
studies by Bullinger and co-author 
David Large suggest that direct mea-
surements of bit error rate (BER) will 
provide the best way to do this until 
other methods are available. 
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Reverse path characterization has 
been a hot topic recently. TCI's Oleh 
Sniezko and Tony Werner co-authored 
"Return Path Active Components Test 
Methods and Performance Compar-
isons," a must-read for all distribution 
equipment manufacturers. In his pre-
sentation of the paper, Sniezko recom-
mended that single-ended amplifiers 
not be used in the reverse path. He 
further commented that most Fabry-
Perot (F-P) lasers are not a good choice 
for reverse, and provided a recom-
mended specification method for both 
reverse RF and optical actives. These 
recommended specifications include: 

1) For RF actives noise factor; and 
dynamic range as a function of re-
quired C/N (carrier-to-noise ratio) + 
IMN (intermodulation noise) for loads 
occupying 35 MHz reverse bandwidth. 

2) For reverse lasers dynamic range 
as a function of required C/N + 11\IN 
for loads occupying 35 MHz reverse 
bandwidth with optical fiber link loss 
as a parameter; C/N for the same opti-
cal fiber link loss for a particular sig-
nal power density in dBmV/Hz 
(assuming a standard optical receiver 
with 8 pA/Hzin noise performance and 
8 A/W responsivity); a C/N correction 
factor for a recommended receiver (if 
different than the reference receiver); 
and C/N as a function of fiber loss and 
optical loss to the reference receiver. 

Scientific-Atlanta's Lamar West 
presented "Composite Power and its 
Effect on Reverse Path Laser Clip-
ping." This too is a must-read. Lamar 
observed that conventional composite 
second order/composite triple beat 
rules are not applicable to laser clip-
ping, that laser clipping is current-de-
pendent rather than power-dependent, 
and that, due to a variety of factors, it 
is inappropriate to use the constant 
power-per-hertz rule when determin-
ing proper levels for reverse path sig-
nals. Lamar recommends using a 
"probability density function," a kind 
of histogram that indicates how often 
something happens. 

Lunch keynotes by Dave Clark, se-
nior research scientist at MIT, and one 
of the founding fathers of the Internet, 
and Robert Lucky, corporate vice presi-
dent at Bellcore were both worth their 
weight in gold but you had to be there. 
A big tip of the hat goes to the pro-

gram subcommittee, and a special 
thanks to SCTE for once again giving 
us a superb technical forum in which 
to learn the latest and greatest. CT 
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FOCUS ON TELEPHONY 
By Justin J. Junkus 

Twisted-pair: 
Knowing your enemy 

his month's column 
comes under the catego-
ry of "know the competi-
tion." As an industry, 

cable rightfully brags about the 
broadband capabilities of its 
prevalent mediums, coax and 
fiber. As an almost automatic 
corollary, many cable people might 
believe that copper pair is only 
useful for low bandwidth voice-
grade service. This just isn't so, 
and it's time to set the record 
straight. Three factors come into 
play. First, not all twisted-pair is 
identical. Different manufacturing 
techniques create different grades 
of twisted-pair. Second, a set of 
new technologies, collectively 
known as xDSL, are designed to 
give even low-spec twisted-pair 
bandwidth capability far beyond 
the voice range. Finally, many 
so-called high bandwidth 
applications do not require more 

Justin Junkus has over 25 years of 
experience in the telecommunica-
tions industry. Previously the AT&T 
cable TV market manager for the 
5ESS switch, he is currently presi-
dent of KnowledgeLink Inc., a 
telecommunications training and 
consulting firm. If you want to con-
tact him, he may be reached at his 
e-mail address, JJunkus@aol.com. 

"Twisted-pair is 
far from being 

just a voice-grade 
medium." 

capacity than can be provided 
with either a high grade of twist-
ed-pair or xDSL. 

To understand how twisted-pair 
can be manufactured in different 
grades, we need to understand the 
technology of twisted-pair. The rea-
son for a pair of wires is almost in-
tuitive. A complete circuit needs a 
path out and a path back. With that 
out of the way, let's look at "twisted." 
Twisting minimizes the effects of 
two problems: unbalanced transmis-
sion and crosstalk between adjacent 
pairs in a cable. 

Unbalanced transmission 
With unbalanced transmission, one 

of the two conductors making up the 
pair differs electrically from the other 
in some way. The most common un-
balanced transmission is when one 
wire of the pair is grounded at one or 
both ends. This type of transmission 
is adequate for low frequencies, such 
as voice, over relatively short 

distances, in 
noise-free envi-
ronments. In lo-
cations with 
motors or fluores-
cent lights, noise 
is easily intro-
duced into an un-
balanced system 
by inductive cou-
pling. When the 
pair is being used 
solely for analog voice transmission, 
the effects may be minimal. However, 
when any type of digital pulses are 
being sent on the line, the noise is in-
terpreted as data and errors result. 

Although shielding each pair is 
one way to minimize this type of 
noise on the pair, it is expensive and 
makes the cable bulky. A better way 
is to use transformers called baluns 
on each side of the line to create a 
system that sends a signal that is 
the difference between voltages on 
each wire of the pair. Any noise in-
troduced into this type of system 
will appear equally on both wires of 
the pair, provided that both wires 
are identical and at the same dis-
tance from the noise source at all 
points. Twisting the two wires bet-
ter ensures that each will have 
equivalent coupling to the noise 
source, and the tighter the twist, the 
better this becomes. 
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Near-end crosstalk 
Twisting minimizes another type 

of signal degradation called near-end 
crosstalk (NEXT). This type of degra-
dation is the result of undesired cou-
pling of signals from one pair of 
wires in a cable to another pair in 
the same cable. NEXT can be espe-
cially detrimental in four-wire digi-
tal data systems. These circuits 
typically use two pairs, one for trans-
mitting and one for receiving data. 
Signal coupling occurs because two 
pair of wires laying parallel to each 
other create the electrical equivalent 
of a capacitor. Twisting prevents the 
wires in one pair from laying com-
pletely parallel to an adjacent pair. 
In addition to preventing long paral-
lel runs, tight twisting adds space 
between adjacent pairs of wires by 
keeping the open spaces between the 
wires of the pair to a minimum. 
NEXT coupling between cables is 
measured in decibels. The higher the 
value, the better the isolation be-
tween the pair. 

Attenuation is another parameter 
of twisted-pair that can be controlled 
by manufacturing. Attenuation is 
measured in decibels per unit 
length, typically over 1,000 feet. Un-
like the NEXT parameter, the lower 
the attenuation in decibels, the bet-
ter the cable. Attenuation is due to 
both the resistance of the copper 
conductor and the material used to 
build the cable. There's not much 
that can be done to change the resis-
tivity of copper for any given gauge 
of wire. However, the rest of the ma-
terials in the cable can make a dif-
ference. Insulation and jacketing 
materials both contribute to attenua-
tion by the extent to which they con-
tain an electromagnetic field within 
the conductors of the pair. Polyethyl-
ene and Teflon provide optimum loss 
characteristics. 

Both attenuation and crosstalk 
vary with the frequency of the car-
ried signal. Electronic Industries 
Association/Telephone Industries 
Association specifications have 
been developed with maximum 
limits for Categories 3, 4, and 5 
twisted-pair. Category 5 is the 
most stringent specification, and 
is typically used for data commu-
nications applications. At 16 MHz, 
Category 5 twisted-pair is speci-
fied at 25 dB maximum attenua-
tion and 44 dB NEXT loss per 

1,000 feet vs. 40 dB maximum at-
tenuation and 23 dB NEXT loss 
for Category 3. At 100 MHz, Cate-
gory 5 cable must meet 67 dB 
maximum attenuation and 32 dB 
NEXT loss per 1,000 feet. 

xDSL in action 
Now that we've looked at how 

twisted-pair can be performance-opti-
mized by the way it's manufactured, 
let's look at how the bandwidth 

efficiency of twisted-pair can be im-
proved by applying xDSL technology 
to the coding of a digital signal. DSL 
stands for digital subscriber line. 
There are three main varieties of 
xDSL, and three variations of line 
coding techniques to spread high bit 
rate information over available spec-
trum within the twisted-pair medium. 

High-rate digital subscriber line 
(HDSL) is the earliest version of 
xDSL, and is a four-wire technology 
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that delivers T-1 rates in both direc-
tions. Asymmetrical digital sub-
scriber line (ADSL) delivers 1.5 to 9 
Mbps downstream, and 16 to 640 
kbps upstream over one pair. Very 
high-rate DSL (VDSL) is a version 
of ADSL that will operate at a high-
er rate than ADSL, but over shorter 
distances. VDSL optimizes band-
width so well that it is being used 
as a way to transmit optical rate 
asynchronous transfer mode (ATM) 
over twisted-pair. The three-line 
coding methods are carrierless am-
plitude/phase modulation (CAP), 
discrete multitone (DMT), and two 
binary, one quaternary (2B1Q). CAP 
and DMT use modulation tech-
niques similar to those used in tele-
phony modems, while 2B1Q is a 
digital pulse coding method. 
An example illustrates how high 

bit rates over twisted-pair are made 
possible. You may recall that a typi-
cal voice grade circuit occupies a 
spectrum of 4 kHz. Modems use 
various modulation techniques, such 
as quadrature amplitude modula-
tion (QAM), to code digital signals 
onto a tone in this range. The upper 
limit on the data rate is in the 50 
kbps range. The discrete multitone 
line coding technique used in some 
implementations of ADSL extends 
this concept by testing the charac-
teristics of the twisted-pair at dif-
ferent frequencies and dividing 
available usable spectrum into 4 
kHz bands, each capable of 60 kbps. 

It then takes the information in 
a high-rate digital signal, and al-
locates a subset of the bits to each 
of the 4 kHz bands. A typical sys-
tem would use 25 bands of 4 kHz 
to transmit 1.5 Mbps of data up-
stream, and 249 bands of 4 kHz 
for 14.9 Mbps downstream. These 
rates are available from Category 
3 twisted-pair. Although Category 
5 could theoretically improve per-
formance still further, most of the 
currently installed twisted-pair is 
Category 3, and these rates are 
more than adequate for most In-
ternet or even local area network 
(LAN) access applications. 

So, twisted-pair is far from being 
just a voice-grade medium. When 
manufactured to Category 5 specifi-
cations or with xDSL access tech-
nology, this old dog can handle the 
new tricks that high-speed data 
transfer has introduced. CT 
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EXCLUSIVE INTERVIEW]  
By Alex Zavistovich 

'on/ z 
A market-driven view 

e's the main technology 
advocate in the Clinton 
Administration, and 
while his past seeming 

indifference to cable issues hasn't 
exactly made him an industry dar-
ling, Vice President Al Gore has 
some clear-cut ideas about the In-
ternet and broadband data delivery. 

Now, in an exclusive interview 
with Communications Technology, 
the vice president talks about over-
hauling the Internet, cooperation 
among telecommunications competi-
tors, and the importance of high-
speed broadband access to the home. 

Communications Technology: 
President Clinton has acknowledged 
that the Internet is straining under 
the load of its increasing popularity. 
The president's aim to make the In-
ternet available to students, while 
supported by the cable community in 
voluntary efforts, is likely to further 
overload the current system. What 
specifically are the administration's 
plans to overhaul the Internet along 
the backbone system? 
Vice President Gore: On October 
10, 1996, President Clinton and I an-
nounced a "Next Generation Inter-
net" initiative designed to connect 
100 universities at speeds 100 times 
faster than today's Internet, and a 
smaller number of institutions at 
speeds that are 1,000 times faster. 
These networks also will allow ex-
perimentation with emerging Inter-
net standards that support real-time 
services such as videoconferencing. 
This initiative will challenge indus-
try and our world-class research uni-
versities to develop the technologies 
needed to keep up with the explosive 

Alex Zavistovich is executive editor 
of "Communications Technology." He 
can be reached in Potomac, MD, at 
(301) 340-7788, ext. 2134. 

growth of the Internet—for example, 
all-optical networks. 

Since the privatization of the 
NSFNET, however, the United 
States no longer has one Internet 
backbone. Instead, multiple network 
service providers are competing to 
build faster, more reliable networks 
while still interconnecting with each 
other to create a seamless Internet. 

"Different 
segments of 

industry will have 
to collaborate 

on the 
development of 

standards needed 
to promote 

interoperability." 

I believe that the Internet should 
continue to evolve in this fashion. 
Sponsoring advanced research and 
development and networking test 
beds that "push the envelope" is an 
appropriate role for government, but 
investing in a backbone to support 
commercial services is not. 

CT: The physical system used for de-
livering data across the Internet was 
originally intended for relatively 
short-time telephone conversations, 
not for the extended periods required 
by Web surfers. What is your view on 
the need for another fiber/cable sys-
tem to separate data applications 
from conflicting telephony and tele-
vision uses? 
Gore: Clearly, today's telephone 
networks were not designed for In-
ternet use. It is my hope that tele-
phone companies, cable companies, 
and other segments of the telecom-
munications industry will compete 
to provide customers with affordable 
broadband Internet access, and pre-
vent the public switched telephone 
network from being overloaded by 
data traffic. 

CT: The cable TV industry has 
invested heavily in research and 
development of systems and tech-
nology for accessing the Internet. 
In particular, high-speed cable 
modems are seen by the cable com-
munity as a significant contribu-
tion to the future of Internet access. 
What is your opinion? 
Gore: The Internet is a large and 
rapidly growing market. Experts esti-
mate that the Internet has generated 
$250 billion in new wealth (market 
capitalization), primarily in the last 
18 months. Although there are a 
number of limitations to today's In-
ternet, existing market leaders and 
new high-tech startups are investing 
billions of dollars to create new prod-
ucts and services to overcome these 
limitations: compelling multimedia 
applications, easy-to-use software, se-
cure transactions for electronic com-
merce, and intelligent agents, to 
name just a few. This technology will 
have applications not only in enter-
tainment, but in areas such as life-
long learning, delivery of government 
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services, community networks, 
telemedicine, and telecommuting. 

The most serious bottleneck to 
the further development of the In-
ternet is the lack of affordable 
broadband access to the home. I ap-
plaud efforts by the cable industry 
to invest in the technology and net-
work upgrades that will increase 
the availability of high-speed Inter-
net access. 
I particularly want to commend 

those companies that are providing 
free high-speed Internet access 
using cable modems to the schools 
in their service area. This is an in-
vestment in our nation's future that 
will pay for itself many times over. 
Students with access to the informa-
tion superhighway will have access 
to a wealth of information and excit-
ing educational opportunities, and 
will be better prepared for the work-
place of the 21st century 

CT: From the administration's per-
spective (and in light of the cable in-
dustry's work in the area of Internet 
access), what is the likelihood of a 
cable-based solution to upgrading 
the Internet, as opposed to telepho-
ny-related system architecture or 
satellite delivery? What do you see as 
the advantages of each approach? 
Gore: I think the marketplace will 
determine which solutions are suc-
cessful. Consumers want a service 
that is high-speed, affordable, reli-
able and easy to order. The role of 
government is to create the environ-
ment in which any company can 
provide any service to any customer, 
not to speculate about which tech-
nologies will ultimately win out in 
the marketplace. 
I do think that companies should 

invest in networks that will allow 
adequate two-way communications. 
One of the most important attribut-
es of the Internet is that it allows 
people and small, entrepreneurial 
firms to be both producers as well 
as consumers of information. Offer-
ing a service with more symmetric 
bandwidth to the consumers that 
want it will lead to a more vibrant, 
interesting and democratic Internet. 

CT: What do you think the ideal 
inter-relationship among the cable 
TV, satellite, telephone and computer 
industries should be in working to-
ward the future of data delivery? 

"Clearly, today's 
telephone 

networks were 
not designed for 
Internet use." 

Gore: In the past, standardization 
and interoperability were guaran-
teed by the Bell System monopoly. 
In today's network of networks, dif-
ferent segments of industry will 
have to collaborate on the develop-
ment of standards needed to pro-
mote interoperability. 

CT: The telephone industry is the en-
trenched competitor in many telecom-
munications arenas. What efforts, if 

any, the administration is considering 
to ensure a level playing field between 
the telephone industry and the cable 
industry in telecommunications appli-
cations such as Internet access? How 
specifically might the Telecommunica-
tions Act of 1996 help? 

Gore: The Administration strongly 
supports efforts to introduce com-
petition into the market for local 
telecommunications services. We 
believe that this competition will 
lead to lower prices, more customer 
choice, and faster deployment of an 
advanced telecommunications in-
frastructure. We will continue to 
work with the Federal Communica-
tions Commission on issues such 
as unbundling and interconnection 
to realize the goal of the Telecom-
munications Reform Act of 1996: a 
fully competitive telecommunica-
tions market. CT 

Vice President Al Gore pulls cable into a classroom, highlighting 
the "Next Generation Internet" initiative he and President Clinton 
announced last October. 
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eight matched pieces 

Constellation is a completely new 
generation of fiber optic 
transmission equipment. It has 
been carefully designed to provide 
the system operator with maximum 
flexibility in design and 
implementation of any type of 
cable architecture. 

Each element of the Constellation 
is built to integrate seamlessly with 
any other. 

A sophisticated chassis wited 
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control system makes setup,/ 
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often without requiring anyeóther 
test equipment 

Constellation, together with the 
new Hercules SNIVIP Proxy Agent, 
puts all of the vital statistics on-
line through most of the major 
network management systems. 
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SYSTEM SHOWCASE 
By Alex Zavistovich 

Dream Machin 
offers telephon 
The following is the first installment 
of an ongoing series of articles in 
which "Communications Technology" 
showcases the specific architectural 
platforms, hardware and engineer-
ing techniques being used by a sys-
tem at the technological forefront of 
our industry. 

H 
ow far off is the cable in-
dustry from the dream of 
offering telephony, data 
and entertainment over 

the same hybrid fiber/coax (HFC) 
network? Closer than you think. 
That ideal is being realized now in 
Atlanta, where Media0ne has creat-
ed two "superheadends" and central 
offices for delivering not only TV 
programming and Internet access, 
but telephone services as well to its 
customers in the metropolitan area. 

Alex Zavistovich is executive editor 
of "Communications Technology." He 
can be reached in Potomac, MD, at 
(301) 340-7788, ext. 2134. 

Y 
According to Lynn Newsom, vice 

president of network services for 
Media0ne, the company's telephony 
ambitions date back more than five 
years, with the formation of ATI— 
Access Telecommunications Inter-
connect—a company established 
under the Wometco name brand in 
1991. (Wometco operated cable sys-
tems in Atlanta under two names: 
its own and GCTV.) 

With a goal of providing local by-
pass service in the alternate access 
format, ATI was able to manage 
contracts from Delta Airlines, Home 
Depot, Airtouch Cellular, and others, 
providing fiber connectivity to in-
terexchange carriers such as AT&T 
and MCI. The company went into 
direct competition with the regional 
Bell operating companies (RBOCs) 
in 1991, building the business up to 
$4 million per year by 1995. Even 
then, "we were well on our way to 
having a local telephony presence 
here in the Atlanta market," said 
Newsom. 

ystem 

The big boost 
The telephony presence 

spoke of got a boost in Decem 
1994, according to Reg Griffin, 
dia0ne's director of communica-
tions. That's when US West 
purchased what had been the Worn-
etco and GCTV cable systems, at a 
price tag of approximately $1.2 bil-
lion. The company announced its in-
tention of upgrading and rebuilding 
its systems to the tune of $350 mil-
lion, to expand channel capacity and 
to introduce telephony services, 
high-speed data services and, ulti-
mately, interactive programming. 

Operating in the interim under 
the name Southern Multimedia 
Communications, the enterprise was 
ultimately renamed Media0ne in 
October 1995. Along with the name 
change, the company re-engineered 
its operations, as well. Originally, 12 
separate headend locations and 
some eight different main offices 
each operated as individual cable 
systems, each with its own customer 

Media0ne in Atlanta is delivering the "dream team" of services—cable, Internet access and telephony. 
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Randy Dameron looks at the CPU utilization graph for the Tellabs Tellenium NMS. This measures CPU and 
RISC processor utilization times. 

service representatives and techni-
cians. With the reorganization, the 
vast operation was consolidated all 
into a single billing service, with all 
customer service operating out of 
one base of operations. 
What remained was to consolidate 

the actual technical operations of the 
12 original headends into two "super-
headends." By February of 1996, Me-
dia0ne opened its first superheadend 
in the Cobb County town ofVinings, 
serving the southern and western 
parts of the Atlanta area; the second 
superheadend went into Stone Moun-
tain in Delçalb County, to serve the 
northern and eastern sides. 

Upgrading and rebuilding 
"One of our biggest challenges is 

integrating our existing system into a 
broadband telecon-nnunications net-
work and retaining, restructuring and 
reorienting a work force to keep cus-
tomers on the old network, while 
transitioning over to the new net-
work," Media0ne's Newsom comment-
ed. That transition means going from 
a 400-450 MHz system to a fully inte-
grated 750 MHz system virtually 
overnight. The process is finther com-
plicated by the fact that the old sys-
tem is one-way downstream—only 
roughly 20 miles of 12,000 system 
miles were ever truly bidirectional. 

Upgrading and rebuilding the 
network is still very much a work 
in progress, and the scope is huge. 

The superheadenEls feed 42 distrib-
ution hubs, each of which in turn 
will support 20,000-30,000 homes 
and businesses. The network con-
version process is one of the most 
difficult parts of the three- to four-
year upgrade and rebuild process, 
said Newsom. 

In fact, the complexity of the pro-
ject is greater than Media0ne had 
originally anticipated. For example, 
Media0ne will attempt to use as 
much existing coax as possible. Much 
of the coax was placed in the early to 
mid 1980s. Newsom and his staff had 
assumed that they would be able to 
use some 80% of the existing coax 
cable for the new network configura-
tion. However, they soon encountered 
difficulty with the coax not passing 
bandwidth they had expected it 
would. To correct this, Media0ne has 
implemented a very aggressive test 
program, including time domain re-
flectometry and sweep of the cable. 
To test the cable, Newsom said, Me-
dia0ne technicians are using a Tek-
tronix time domain reflectometer, 
Hewlett-Packard 8593 spectrum ana-
lyzers and the Wavetek Stealth. 

Testing confirmed that the older 
cable admitted some ingress, New-
som acknowledged. He noted, how-
ever, that testing for ingress was not 
a foolproof way to determine cable 
leakage in the existing coax. Engi-
neers on the Media0ne project 
quickly found that cable can be bad 

and not be leaking, particularly 
with current levels of 90 volts or 
higher passing through it. 

"Being on the terminating run 
after a line extender, a lot of this 
cable had never even seen voltage be-
fore," Newsom explained. "'When we 
placed voltage on the cable, we start-
ed to see some of the cable literally 
burn up. We're finding some shielding 
integrity differences that we did not 
find with a leakage device." 

Architecture 
Newsom and his staff have taken 

pains to harden the entire cable plant, 
not only for cable entertainment sig-
nals but for the increased emphasis 
Media0ne has placed on telephony 
signals, "especially," he said, "knowing 
that we have 911 signals running off 
the network interface unit (NIUY on 
the side of the customer premises." 

From an architectural stand-
point, interconnections from the 
master headends to the 42 system 
distribution hubs are fed by Syn-
chronous Communications 1,550 
transmitters, configured in a diverse 
routed scenario. 

"For example, you have an east 
feed and west feed; the two never 
cross paths, so there's never a sin-
gle common point of failure in the 
outside plant," Newsom said. "We 
can have one cable knocked down, 
and through an RF switching device 
in the distribution hub, the signal 
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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 with custom 

design services and in-stock pre-planned vehicle 

interior systems, you want Masterack. 

masterack 

OlnOh at LIGGr b l*1' 

masterack 
905 Me-,•• Dr,v,SE 
P 0 Box 100055 
ANdpkt Georyk, 30348 
14041 515-5501 • 1-800-334-4183 
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can automatically be switched to 
another feed with minimal degrada-
tion (the system is designed for ap-
proximately 3 dB of difference in 
the backup feed)." 

Two parallel networks (cable TV 
and telephony) come together at the 
distribution hub. Video entertain-
ment and digital telephony and data 
signals are mixed in the downstream 
direction at the hub, carried at that 
point on a single common fiber. In 
the upstream direction, the signals 
also are separated at the hub. 

Downstream, from the distribution 
hub fiber, the network feeds an aver-
age of 50 nodes per distribution hub. 
Each node allows for approximately 50 
homes passed. MediaOne is using a 
1,310 mn transmitter, the ADC Home-
Worx platform, with an ADC Home-
Worx receiver at the optical node. 

At the optical node, the signal is 
converted from optical to electrical, 
distributed to no more than five Sci-
entific-Atlanta amplifiers in cas-
cade. For system powering, 
MediaOne is using power nodes 
from Alpha Technologies. One Alpha 
power node supplies power to the 

"MediaOne is 
leading the 
charge for 
converging 

telecommunica-
tions technology 

over a fiber 
infrastructure." 

entire network beyond the optical 
node. The 500 homes potentially 
passed are powered by a single 90 V 
power supply. For extra reliability in 
the event of a power outage, the 
power nodes have one-hour battery 
backup and a natural gas generator, 
enabling the system to run indefi-
nitely, Newsom said. 

Power distribution is achieved 
with power extension cords, which 
may be standard 875 75-ohm coax 

cable. For power performance im-
provement, Newsom noted Me-
diaOne has dropped down to 50-ohm 
cable in some instances. In both 
cases, the supplier is Times Fiber. 

Three to five power inserter 
units, carried on separate distribu-
tion runs, in turn power the S-A am-
plifiers. Power is extracted at the 
power passing taps and, via coax, 
runs the network interface units 
(NIUs) on the side of the customer 
premises for telephony applications. 

Trying to maintain the 5-40 MHz 
return spectrum bandwidth is a 
challenge in developing this system 
architecture. In particular, according 
to Newsom, MediaOne has decided 
to place high-pass filters at the tap 
for its nontelephony customers. That 
solution, however, is not without its 
own challenges. "We have to remem-
ber we need to pass an impulse pay-
per-view signal from the subscriber's 
S-A 8600X box, which is typically 15-
17 MHz," Newsom said. "We have to 
bandpass that part of the spectrum, 
so Media0ne's filters start at ap-
proximately 18 MHz and go up to 
42 MHz." -+ 

The End Is Near 
What are you doing about EAS? 

Experience, expertise and proven EAS systems since 
1989. Complete systems include program override for 
IF, Baseband and Composite Video. Solutions for all 
budgets and all system sizes. 

We wrote the book. 

Call fir your free copy of 

The Handbook on Cable EAS". 

COMMUNICATIONS 

The All Channel Message System (ACM) is a patented and 
proven system that takes EAS to a whole new level with 
crawling text capabilities for all channels. This is the most 
powerful and least disruptive EAS solution you'll find. It's 
also the only system that can make money for you! 

Your Partners in EAS Solutions 
IAS 801 943-4443 f. 801 943-3895 

Frontline 801 947-9981 f. 801 493-1180 

kt% 
u() 

North East 
RF Tech 

800 678-2122 

Mid Atlantic 
Vision Telecom 
215 362-7950 

South 
Microsat 

800 438-0812 

Mid West 
R Alan Comm. 
800 367-1450 

North Central 
CSG 

800 451-9032 

Mt. States 
IAS 

801 943-4443 

North West 
Glade Comm. 
800 347-0048 

West 
Western System 
619 868-5628 
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Cost-Saving Fiber Optic CATV 
Control Systems Now Available 
On One Fiber 
Why are you still using leased phone ser-
vice for communication to remote headends? 
-Radiant Communications has fiber optic sys-
tems compatible with all major OEM 
equipment...GI Omnistar, GI Set Top (TNA), 
GI Digital Headend, SA System Manager, 
SA Pegasus, Superior Cheetah, AM Com-
munications. All systems are now available 
using only one fiber and will generally pay 
for themselves in a few months. 

Low-Cost Fiber Optic 5 Channel 
Broadband System 
A low-cost fiber optic 5 channel broadband 
system for applications that require more than 
one channel is available from Radiant Com-
munications. The Series VL2500 transmits 
channels 2 through 6 via singlemode fiber 
for distances up to 40 Km. A multimode fiber 
version for college campus requirements is 
also available. A true plug and play system, 
no adjustments are required. Radiant sup-
plies other low-cost AM fiber optic broadband 
systems for 24 and 80 channels as well as 
a 16 channel FM system. 

Fiber Optic CATV Drop Cables 
Radiant offers a full line of fiber optic cable 
plant products. The company guarantees drop 
cables with back reflections of —60dB for 
ultra polish terminations and —70dB for angle 
polish terminations. Available from 2 to 12 
fibers with customer specified node connec-
tor. Also available are fiber optic assemblies, 
couplers, fiber management systems plus the 
industry's first and best low backreflection 
attenuators, both fixed and variable. 

DON'T TIE UP PROFITS 
WITH DARK FIBER 

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

cost effective and can transmit up to 50Km. _ 
• Fiber Optic Single-Channel Baseband Video Systems for Distance Learning 

Applications with schools, direct broadcast pick-ups and remote antenna sites. 
Four channel system and bi-directional versions also available...two ways over 
one fiber 

• Fiber Optic Control Systems compatible with all manufacturers to replace 
your expensive lease-d phone lines 

• Fiber Optic Ethernet Systems with high throughput (up to 100MBS) and no 
distance limitations (up to 100 Km)...now available on one fiber 

• New high speed TDM system transmits video, Ti and Ethernet at very low 
cost...VL7000 Supermux 

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

AGENTS 
WANTED 

nuTeinr U.S. 
WILJL 

Contact Us. 

Radiant Communications 
Corporation 

7 CO ell /191 Ll 11T el\ T 1-7 I E 1- 11 11 
— Vir lb 

in NJ 908-757-7444 • FAX 908-757-8666 
Internet Address:www.Radiant-Communications.Com 
P.O. Box 867 • South Plainfield, NJ 07080 U.S.A. 
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MediaOne's ADC DB6000 digital video equipment, that is used to digi-
tize the video signal up to 16 channels each for distribution to 
remote hubs. 

The telephony side 
MediaOne's telephony network is 

designed to provide total network 
survivability by providing dedicated 
synchronous optical network 

(SONET) ring configurations from 
the central office to the distribution 
hubs. The dual master headend/cen-
tral office architecture is fully 
redundant: Signaling is replicated 

at both central offices and head-
ends. This architectural design, said 
Newsom, eliminates single points of 
failure within the infrastructure. 

The network is based on bidi-
rectional rings from the central of-
fice, interconnecting to the local 
RBOCs as well as the interex-
change carriers. All traffic on the 
dual headend rings returns to the 
headend and central offices. One 
hundred percent of the working 
traffic from each ring node will be 
split into two signals and routed 
in two directions around the ring: 
one in a clockwise direction and 
the other counter-clockwise. 

The transport medium is single-
mode fiber-optic cable, primarily 
at 1,310 nm. MediaOne is using 
Lucent Technologies' SONET intel-
ligent multiplexers (0C48s, 0C3s, 
0C12s and 0C1), linked together 
in a ring configuration; according 
to Newsom, the inherent route di-
versity and self-healing properties 
of the ring architecture allow un-
interruptible service to the cus-
tomer in the event of a node or 
fiber failure. —› 

7101111111.111.fflr 

The Ultimate Design and Drafting Tool 
For Optimization and Efficiency 

2 NM 3 Cm,'Ll 7 8 '1 S Pf y 9 
• !I Jo a at 

Call  Today for 
a 90 Day 
Evaluation Package! 

Lode Data 
Corporation 
Tel: (303)759-0100 
Fax: (303)759-0214 
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TRIUMPH! 

The triumph of powerful systems up and running. The success of 

using our proven OFDM technology to provide efficient and reliable 

communications in the return path. 

But reliability is only part of the picture. Access is the key. With 

West End's array of data, voice and Ethernet interfaces, you can 
now travel the world... ii any form you choose. 

Talk to us about the most powerful arid sophisticated cable 
communication capabilities anywhere. For business or residential, 

data or voice services over cable networks, come share in the 
triumph — with West End. 

er* ‘ A) WEST END 
A Newbridge Company 

Head OfFice 613 623-9600 
Europe +44 163 347 9600 
Americas 703 707-9600 
Asia-Pacific 61 2 376 3600 
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Video feeds to the 1,550 nm transmitters that lead to MediaOne's 41 distribution hubs. 

MediaOne will be using the 
Premisys IMACS intelligent channel 
banks, which will break down a 
DS1 to DSO signals at the end 
business customer premises to pro-
vide services. Telemetry data col-
lected at the central offices will be 
used by local operations support 
systems (OSSs) and will be trans-
mitted back to MediaOne's net-
work operations center. 

Each central office also is 
equipped with a Tellabs 5500 digi-
tal cross-connect switch. The switch 
has 1,024 port capacity, which New-
som said "eliminates the necessity 
of multitudes of electrical panels 
and allows for larger payloads at 
one time. 
When completed, the telephony 

network will provide interconnec-
tion to 15 BellSouth local serving of-
fices and to a host of interexchange 
carrier locations. 

Adding together the telephony and 
cable TV optical fiber interconnections, 
as well as high-speed data applica-
tions, MediaOne's network will employ 
over 6,000 linear route miles of fiber 
encompassing over one billion fiber 

"Media0ne has 
created two 

isuperheadends' 
and central 
offices for 

delivering not only 
TV programming 
and Internet access, 
but telephone 

services as well." 

feet. Pirelli will be supplying fiber for 
the installation, Newsom noted. 

Network operations center 
Newsom was apprehensive about 

discussing the specific location of 
MediaOne's network operations cen-

ter (NOC), noting, "it's the brain of 
our entire network system." Based 
in one of MediaOne's business office 
complexes, the NOC, which is 
manned 365 days a year, 24 hours a 
day, can monitor all telephony net-
work elements including the Tellabs 
5500 digital cross-connect switches 
and the 5ESS switch from AT&T. 
This latter is a telephony switch, 
which will accommodate some 
30,000 lines initially, up to 100,000 
lines as customer demand dictates, 
he said. 

With the NOC, which provides 
switching and loopback capability, 
Media0ne can monitor all the way 
to the customer's premise on the 
OSS platform. 

The network management plat-
form selected by Media0ne is the 
MegaSys from MegaSys of Cal-
gary, Canada. Newsom said 
MegaSys provides interface capa-
bility to develop other network 
element managers, to enable mon-
itoring all the way to the customer 
premise—but only at the customer 
premise through the network in-
terface units (NIUs). —› 
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NEWTON CABLE MANAGEMENT 

Give us your specs and we'll 
throw in Category 5, Bellcore, or 
LI specs absolutely free 
In addition to meeting industry specif cations, Newton will make products to your exact specs. 

As you can see 
Newton can 
manufacture 
anything you 
could possibly 
need for your 
next cable 
installation job. 
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A figl • 
24"x 24" cabin..e.t.) 

4 fig 2 Our 
cableway 
meets 
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Call us for more info: 
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24x24"iii  
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32"x 32" 
cabinets. 
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400,t-

1 fig.3 Newton cableways: channel, end caps. 
tees, fitting splices, 4-way crosses, elbows, etc. 
Available in 4 colors. 

Come visit our web site: 
www.newtoninst.com 

101041 
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I.  
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Our corner 
brackets 
allow easy 
customization. 
(fig. 5) 'v   

fig. 5 
, Adjustable 

i 

u brackets 

1 fig. 6 
Our Zone 4 
Seismic racks are for 
earthquake-prone areas 
and meet Bellcore 
TR-63 criteria. 

fig.7 
72"H by 
32x32" 
enclosed 
cabinet: 
Lexan door, 
bottom fan, 
15 Amp 
power strip, 
adjustable 
uprights, 
casters, all 
standard. 

fig. 4 It's A 
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segregation. 

Our cable 
racks meet 
UL classifi-
cation for 
use as an 
equipment 

groundin 
conductor. 

Made Right When You Need It. 
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"From the NOC we could initiate 
a loopback at the NIU for trou-
bleshooting," he noted. The MegaSys 
platform offers fault escalation, he 
added. "Instead of reporting 10,000 
alarms, it gives the most critical or 
major alarm first. That frees us 
from filtering through alarm after 
alarm to get to the root call." A 
backup system is located at one of 
the central offices. 
Newsom has not yet selected an 

RF monitoring system. His plans, he 
said, are to employ performance 
monitoring to 200 nodes, to facili-
tate Federal Communications Com-
mission proofs from the headends or 
the NOC. For surveillance monitor-
ing, he plans to monitor all optical 
nodes, all power nodes and a "multi-
tude" of end-of-the-lines. In time, 
MediaOne will monitor the optical 
receivers and optical transmitters, 
as well as environmentals at the 
distribution hubs (AC, door alarms, 
security systems). In the case of the 
latter, the NOC will receive a tam-
pering alarm unless work at any 
distribution hub is cleared through 
the operations center. 

The headend patch panel for 
audio and video. 

Once all the finishing touches have 
been added to the network and the 
NOC, MediaOne's strategy is to offer 

Guaranteed The Best! 

1.1811 Cable Fastener 
Black Aluminum Body Will Not Crack, Split, Chip or Rust 

Drill screw drives into wood or screws into 
metal or AC shingles. Holds where nails 
pull out 

Super hard nail drives into wood, 
concrete, mortar or brick. 

Now A Super Value — 
Costs No More Than Ordinary Fasteners 

Call or Write For Samples National Sales Agent: 

•NewhallPacific 
5056 Commercial Circle, Suite G, Concord, CA 94520 

(510) 609-8333 • Fax (510) 609-8336 
Manufactured and Sold By 

M&B Mfg., Box 206, Pleasanton, CA 94566 

plain old telephone service (POTS) 
over the HFC network in Atlanta. 
Still in development, Media0ne also 
plans to offer data transfer rates at n 
times 64 kbps over the NIU. 

In keeping with the latest trend 
for new services, the company also 
will offer high-speed data services via 
cable modems. The first release of 
service, dubbed "Broadband Internet 
Service," includes e-mail, news and a 
customized Netscape browser, numer-
ous plug-ins and most importantly, an 
"always connected" high-speed Inter-
net conduit. US West Interactive Ser-
vices Group's "Dive In" will provide 
local content that will be enhanced 
and extended by Media0ne's high-
speed data content development 
group. A Hewlett-Packard server 
suite will offer firewall security to the 
headend, with Motorola cable 
modems at the subscriber site, in-
stalled by Media0ne's broadband 
communications technicians. 

All in all, Media0ne is leading 
the charge for converging telecom-
munications technology over a fiber 
infrastructure, turning engineering 
dreams into reality. CT 

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 

a na[yzer that's loaded with features and options. ThePSA-65B covers 
frequencies thru 1250 MHz in one sweep with a sensitivity greater than 
-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. 

r avcom--zar.e..rem 
--e 

AVCOM 

1 

(;"". 

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 
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MEGA HER1Z 
ESTABLISHED 1975 

DENVER, CO 

800-525-8386 

303-779-1749 FAX 

ST. LOUIS, MO 

800-821-6800 

314-429-2401 FAX 

ATLANTA, GA 

800-962-5966 

770-594-8566 FAX 

OCALA, FL 

800-922-9200 

904-351-4403 FAX 

I 

INDIANAPOLIS, IN 

800-761-7610 

317-850-0064 FAX 

PHOENIX,AZ 

800-883-8839 

602-857-1114 FAX 

"UNIQUE" 

PRODUCTS 

FOR 

THE 21st 

CENTURY! 

http://www.megahz.com 

MEGA HERTZ 
ESTABLISHED 1975 

http://www.megahz.com 

elate 

AUDIO & VIDEO 
mergency lert ystem 

W zr*. 
"SUB-ALERT" 

Alert" was designed to interrupt, "composite 
jointly and simuttoneously, 
• The "Sob-Alert" was conceived to allow for both compatibility and expandability into future requirements, while making both loco! (darting 
und FCC compliance easy! 
• The "Sub-Alert" was developed with an "open platform' concept! 
• The "Sub-Alert" is compatible with advanced (ATV network requirements! 
• The "Sub-Alert" was designed to save cable operators thousands to hundreds-of-thousands of dollars! 

• The "Sub-Alert" con be 'customized' on a channel by channel butts during installation! 
• The "Sub-Alert" is capable of overriding hundreds of channels! 
• The "Sub-Alert" is the only system to address the switching requirements al cable operators! 
• The "Sub-Alert" maintains pilot video carriers during every alert, so system levels remain stable! 
• The "Sub-Alert" addresses the current and future needs of both the cable operator and all subscribers. 
• The "Sub-Alert" is competitively priced! 

• 
Output 

AV-EAS 
Power On 

• 

«MAP 

"Unique" Products For the 21st Century! CT 3/93) 

Cable 's Advantage Over DBS? Crystal Clear Off-Air Channels! 

ELIMINATE ELECTRICAL NOISE (INR), 

ELIMINATE RANDOM NOISE (HO), 

ELIMINATE CO•CHANNEL INTERFERENCE (CF), 

ELIMINATE GHOSTING PROBLEMS (Vector), 

AND USE YOUR EXISTING PROCESSOR!!! 

e 

Off-Air Processor 
In External IF Loop Out 

In 

In IFDM 
Out 

Out 

In 

INR / CF / HQ / VECTOR 

WE GUARANTEE IT, OR YOUR MONEY BACK" 

ESTABLISHED 1975 

httpelwww.megahz.com "Unique" Products For the 21st Century! CT 3/97 

PC Compatible Character Generator Systems 

From Video Data S stems , 

The 800 Series can be networked, downloaded or remote controlled from c 
• banal (amputer via an optional, menu driven, user friendly software 
pinage 

MEGA Mk® 
ESTABLISHED 1975 

httpewww.megahz.com 

FEATURES 
4 Reincte/Off line editing with PC compatible 
software (optierni) 
• AUTO RE1100T upen power mirage 
4 rent stlyes oil line 
• Multi-Channel capability 
e 99 Pages of Non-Volatile memory 
e Simple, intuitive "Real Time" operation 
• Crawl Line with position/speed control 
• Local Weather Instruments (optional) 
• GENLOCK (optional) 
• VHS deck control (optional) 
• Multi-Channel Sequential Overlay (System 
900) 
• 50 nanosecond, 16 line display 
• Real-Time non-volatile dock &date 
• Low Profile lightweight 1RU package 
• Video Data historical "built to last" technology 

"Unique" Products For the 21st Century! c-r 3/97 
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Amplifiers 

Antennas (Off Air), (Satellite) 

Cable 

Character Generators 

Commercial Insertion 

Connectors 

Converters/Batteries 

Distribution Passives 

Demodulators 

Emergency Alert Systems 

Enclosures/Racks 

Fiber Products 

Generators/Inverters 

Headend Products 

LNA/LNB/Block Converters 

Modulators 

Molding 

Pedestals/Apartment Boxes 

Power Supplies/UPS/Batterie: 

Processors 

Satellite Receivers 

Stereo BTSC/FM Processors 

Switching 

Televisions/Monitors 

Test Equipment 

Traps/Filters (Specialized) 

Video Products 

MEGA HERTZ® 

DENVER 

800-525-8386 

ST. LOUIS 
800-821-6800 

ATLANTA 
800-962-5966 

OCALA, FL 

INDIANAPOLIS, IN 

800-761-7610 
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800-883-8839 
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SOCIETY OF CABLE TELECOMMUNICATIONS ENGINEERS 

ORANGE COUNTY CONVENTION CENTER 

ORLANDO, FLORIDA f JUNE 4-7, 1997 
7111MIN. 

• ENGINEERING PANEL DISCUSSIONS • HANDS-ON EXHIBITS 
• TECHNICAL WORKSHOPS • CERTIFICATION TESTING 
• HARDWARE DEMONSTRATIONS 

Contact SCTE at 610-363-3822, fax to 610-363-7133 
or visit our Website at http://www.scte.org 
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Why chance it? Fujitsu is synonymous 
with SONET solutions. 
Need a savvy resource for broadband 

help? Fujitsu has it all. Equipment. 

Management systems. And most impor-

tant — answers, guidance and support 

from the undisputed leader in SONET 

technology. In fact, at this writing 

there are over 5,000 Fujitsu SONET 

monitoring and status 

messaging. Finally you'll 

be able to take advantage 

of features like software-

downloadable product 

enhancements and remote 

memory back-up for net-

work restoration. Plus, there's easy 

migration to future applications. 

¡t jug has to work!" 
rings deployed in the U.S. alone. 

All of them flexible. Reliable. Easily 

upgradeable. And designed to handle 

whatever opportunities come along. 

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

customer premises, Fujitsu's SONET 

equipment will be the first to offer 

fully compliant OSI 7-layer network 

management visibility, connectivity, 

Future-proof with our 
FA(1) platform. 
The allure of broadband is the breadth 

of upcoming service offerings — LAN 

interconnection, cell relay, video-on-

demand. But now, with our FACTR 

access/transport platform, you can 

future-proof your network and 

wring additional sales out of existing 

narrowband pipes. For instance, with 

the FACTR platform you can plug 

co 
FUi?TSU 

The fA(Ig platform supports 
broadband d nd narrowband services 
from a single mechanical package. 

everything into 

your broadband 

backbone and 

offer SONET 

survivability all 

the way down to 

DSO-based 

services. With one fell swoop, you 

can position your network for future 

demands using a platform that starts 

paying-off sooner, rather than later. 

(all on Fujftsu Network 
(ommunications — ASAR 
We earl help you build a cost-

effective fiber network. One that 

works like it should. One that 

offers a graceful migration. One 

that will help keep you (and the 

boss) happy. The hardware and 

software are available. The expertise 

is available. All you have to do is call 

Fujitsu Network Communications 

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

fast@fujitsu-fnc.com 
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HIGH PROFILE SYSTEMS 
By Paul Gemme, James O. Farmer, Charles Cerino and Mark Millet 

Real-world networks: 
MS0 two-way experiences 
The following article discusses prac-
tical knowledge gained by three 
major MS0s—Comcast, Cox and 
Time Warner—at some of their sys-
tems in implementing two-way high-
speed data and telephony services. It 
is adapted from a paper that ran in 
the Society of Cable Telecommunica-
tions Engineers' "1996 Conference on 
Emerging Technologies Proceedings 

Paul Gemme is vice president of 
plant engineering for Time Warner. 
James Farmer is chief technical offi-
cer for Antec. Charles Cerino is di-
rector of engineering at Comcast 
Cablevision. Mark Millet was for-
merly with Cox Cable in San Diego. 

Manual," which is available from 
the SCTE by calling (610) 363-6888. 

able TV plant can support 
two-way services if the 
proper attention is paid to 
the reverse path during de-

sign and construction, and if proper 
maintenance is applied. Smaller 
nodes generally produce fewer prob-
lems than do larger nodes. Quality 
drop cable and internal house wiring 
are important, and traps may have to 
be used, at least on some homes, to 
prevent interference introduced in the 
home from getting onto the return 
plant. Confusion exists concerning 
proper level management in the re-
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turn path. This problem must be ad-
dressed by operators, plant designers 
and providers of two-way equipment. 

Besides issues related to ingress, 
noise and level management, the op-
erator will have to learn to deal 
with interface to various computers 
when delivering data service. Im-
proved monitoring facilities in a 
cable modem system may help, but 
techniques must still be developed 
to cope with the variety of computer 
equipment and expertise levels held 
by consumers. 

The industry has several years 
experience with RF impulse pay-per-
view (IPPV) systems that use the 
return path. The technology has 
proved reliable enough for use in rev-
enue service, but has rarely had to 
share spectrum with other services. 
Further, new services, such as cable 
telephony and high-speed data ser-
vices, require a new degree of reliabil-
ity and availability. The cable TV 
industry has not previously coped 
with these issues, having in the past 
been substantially an entertainment 
delivery service. It should be noted 
that cable has successfully delivered 
reliable data in some places for a long 
time. The difference now is that the 
data delivery is to homes, where the 
cost of servicing the data delivery 
must be low, in line with the revenue. 
Further, new services will be de-
ployed more widely, and not restrict-
ed to business locations. 

In order to better understand the 
issues involved with deployment of 
two-way cable, this article covers 
real-world experiences of several op-
erators. The answers don't all agree. 
This is not a surprise given the lim-
ited experience the industry has 
with operating two-way plant in res-
idential applications. 

Usable spectrum 
One constant indicated by all of 

the respondents for this article and 
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by published references is that the 
lower portion of the return band, 
from 5 MHz to maybe 15 or 16 MHz, 
is generally pretty densely populat-
ed with over-the-air signals that 
creep into cable systems.' This por-
tion of the over-the-air spectrum is 
occupied by many narrow band com-
munications signals, including am-
plitude modulation, single sideband 
and low data rate radio teletype. 
The signals sometimes originate 
within the operators' area (e.g., ama-
teur radio transmissions) and some-
times originate elsewhere, but 
produce high field strengths. Evi-
dence exists that the primary point 
of ingress of such signals is the in-
home wiring, with the drop being 
the next most common point of 
entry Distribution plants that meet 
composite leakage index tests seem 
to have little trouble with ingress. 

Paul Gemme of Time Warner also 
has noted a rise in ingress around 
27 MHz, the citizens' band (CB), and 
Charles Cerino of Comcast has 
noted particular interference around 
9.9, 12.2 and 13.7 MHz. The first 
and last of these frequencies are oc-
cupied by shortwave stations operat-
ing at powers up to 500 kw. Note 
that 12.2 MHz is not listed as hav-
ing powerful stations at that fre-
quency, but below 12.1 MHz and 
above 13.6 MHz we do find stations 
running up to 500 kw.2 Stations in 
certain parts of the world are known 
to take power limitations lightly. 

Occupancy of the shortwave spec-
trum tends to follow to an extent 
the sunspot cycle, which occurs ap-
proximately every 11 years. Of con-
cern is the fact that the mid 1990s 
is a low spot in the cycle, when most 
activity is shifted lower in the spec-
trum.3 The next peak is expected 
around the turn of the century, and 
could result in more interference at 
higher frequencies. Thus, we may 
see more interference in higher 
parts of the spectrum in the next 
five years than we have seen during 
the time a lot of data has been col-
lected. In any case, the conclusion is 
probably valid that the lower por-
tion of the return spectrum experi-
ences more ingress than does the 
higher portion. 

Drop filters 
The evidence of ingress into the 

home wiring leads some to consider 

using high-pass filters at the drop. 
These cutoff just below 54 MHz, al-
lowing downstream signals to enter 
the house, but denying exit from the 
house to signals in the return spec-
trum. This doesn't work if the oper-
ator is using RF IPPV set-top 
converters, since most RF IPPV sys-
tems supplied so far use the spec-
trum below 15 MHz for return 
signaling. Because this is not the 
prime spectrum for newer higher 
speed services, it is possible to add 
a bandstop filter that prevents en-
ergy from about 15 MHz to 40 MHz 
from passing, while allowing the 
lower frequency energy to pass. 

Cerino believes strongly in using 
filters in his system, which involves 
nodes serving 1,500 to 2,000 homes. 
Mark Millet (formerly of Cox) served 
roughly the same size nodes, and 
found that he selectively put filters 
on a small number of drops. Some-
times the cost of identifying the 
problem drops may exceed the cost 
of putting filters on as a prophylac-
tic measure. Gemme has found that 
higher quality drop components are 
important, and feels that the use of 
traps postpones the inevitable need 
to fix the problem at its source. 

In another study reported by Ca-
bleLabs,4 traps were progressively 
added to drops, with a substantial 
improvement in ingress. The most 
dramatic improvement was obtained 
if the traps were put at the tap 
rather than at the side of the home. 
This raises suspicion concerning 
drop cable, though it is believed that 
good drop cable properly installed 
does not have to be a problem. 
A further concern leading one to 

consider traps is the potential for 
malicious interference in the reverse 
direction. One could play havoc with 
two-way services by operating a sig-
nal generator or some sort of low 
powered transmitter (such as a CB 
transmitter) into the drop. A filter 
could help mitigate the effect of 
such, though one would have to use 
power limiting techniques to remove 
substantially all of the risk. 

Frequency agility 
In order to make reverse spec-

trum work, some sort of frequency 
agility is almost mandatory. It 
must be possible to detect that a 
return frequency is experiencing 
interference, and to move the 
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frequency of all users of that fre-
quency, without the subscriber 
noticing any loss of service. This 
means that some piece of intelli-
gence must know what frequencies 
are available at all times, so that a 
frequency move will be to a usable 
frequency, not to another degraded 
frequency. 

This also has implications for the 
number of services that can share the 
reverse path. If some number of chan-

nels must be held in reserve, then 
they are not available for other uses. 

The magnitude of the problem will 
not be known for some time, until 
many more experiences are accumu-
lated. However, it is safe to say that 
for near term planning, it is prudent 
to provide for a lot of return band-
width. This can be done by providing 
either multiple fibers to each node, or 
by planning to use block conversion at 
a node as reverse traffic increases. 
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Loop-back testing 
Respondents noted the difficulty of 

testing particular modem/computer 
combinations. It is not always easy to 
decide whether a problem lies with 
the communications link, the modem, 
the computer or the interface between 
the computer and the modem. This 
problem can be eased somewhat with 
the inclusion of self-testing in modems 
and a loop-back test capability in the 
modem. In this type of testing, data 
can be sent to the modem, which 
sends it back to the headend for 
checking. The modem/computer inter-
face is not involved. This will allow 
the operator to eliminate the modem 
and communications channel as possi-
ble problems in trouble calls. The 
modem also should be able to report 
back to the headend many problems it 
might have, and should be able to re-
port received signal strength and bit 
error rate (BER). 

Modem return issues 
This portion of the article is 

based on the experiences of Cerino 
of Comcast. 

The cable system discussed here-
in is located just north of the city of 
Philadelphia, and is designed as a 
hybrid fiber/coax (HFC) network. 
Comcast upgraded four nodes to 750 
MHz and activated the return spec-
trum from 5 to 30 MHz. Each node 
passes from 1,500 to 2,000 homes 
with as many as eight actives in 
cascade. Every amplifier has a re-
turn active. For the first part of our 
technical trial, we have limited the 
subscriber activity to only two of the 
four nodes and 52 connections. The 
return fiber lasers were upgraded to 
distributed feedback (DFB) devices 
that can handle more than eight 
carriers. We also activated two addi-
tional return fiber systems that link 
the corporate offices downtown, our 
cable office in the system, and a 
newly constructed training lab that 
connects an additional 18 comput-
ers. This brings the total number of 
active modems to 70. 
When the system was upgraded, 

all of the actives, passives and con-
nectors were replaced. The system 
was then swept, balanced and 
proofed to ensure that it met design 
specifications. Normal leakage pa-
trolling was conducted to find any 
egress problems. The cable drops 
and in-house wiring have always 
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been of high quality (tri- and quad-
shielded type cable) because of the 
very close proximity of the system to 
the antenna farm for the Philadel-
phia area. Extensive analysis was 
done on the return to establish base 
line graphs of the return signature. 
The results showed that the return 
was extremely susceptible to ingress 
and that during the course of any 
24-hour period most of the spectrum 
was unusable during some portion of 
the period. TV sets and VCRs con-
nected directly to the cable system 
were suspected as the cause of the 
high levels of ingress observed. It 
was decided that it would be neces-
sary to isolate the entertainment de-
vices and most of the drops by 
putting a high-pass filter on every 
drop at the tap. The traps are de-
signed to provide approximately 60 
dB of attenuation below 35 MHz. 
Contract installers were sent into 
the node to install a filter on every 
drop. After the traps were deployed 
the system was re-evaluated to de-
termine the effect, if any, gained 
from the effort. 

The results were dramatic but not 

100%. Large areas of the spectrum 
are now quiet. However, some 
ingress is still observable and at 
times can be as high as the desired 
signal coming from a cable modem. 
The trial cable modem has spectrum 
limits that restrict its return fre-
quency band to operate between 8 
and 15 MHz. This slice of the return 
is also the most vulnerable to 
ingress, and in fact we continually 
observe three frequencies that come 
and go during various weather condi-
tions and time of day. They are 9.9, 
12.2 and 13.7 MHz. We have ob-
served that they do not always ap-
pear on both active nodes at the 
same time. Other frequencies we had 
to avoid were 10.7 MHz, the common 
IF for most FM receivers, and an 
image frequency at 11.8 MHz. 

The system uses discreet frequen-
cies in the return that are frequency 
shift keying (FSK) and 200 kHz wide. 
The data receivers are tunable and 
can operate with 200 kHz spacing. 
Knowing the taboo frequencies and 
spacing requirements, we were able 
to establish a block of 24 frequencies 
that would be available and reliable 

within the 8 to 15 MHz slot. 
When ingress gets to be a sus-

tained problem, we try to isolate the 
source by first checking the return 
optical receiver test points to deter-
mine which node or nodes are the 
cause. Once a node is isolated the 
field technician has to try to locate 
which section of the node the un-
wanted signal is coming from. 

This is no easy task because 
the level is constantly changing 
and at times the signal may even 
go away. This means that a quick 
check may not necessarily mean 
that no signal observed means the 
source is somewhere else. The 
technician has to either coordi-
nate what he is looking at with 
someone at the headend or use 
the old but still very good trick of 
placing a camera in front of a 
spectrum analyzer and using a 
downstream channel to modulate 
the test setup to him in the field. 
Then, using a small battery-oper-
ated TV set the technician can 
easily simultaneously observe the 
offending signal without causing 
any system interruption. -+ 
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After all, we used to solve this 
problem by pulling the feeder 
maker, pad, tap or fuse to isolate 
various sections of the plant. And 
when the signal went away, we 
would "divide and conquer" accord-
ingly until the problem was found 
and corrected. This method is not 
acceptable because active sessions 
would be interrupted. Smaller nodes 
also will make solving this problem 
easier because there will be less 
plant per node. 

As we connected subscribers to 
the data network, we would move 
the high-pass filter from the tap to 
the through leg of a directional cou-
pler (DC-9) we installed just after 
the ground block. Then a dedicated 
coax run would be installed to the 
cable modem. This maintains the 
separation of the entertainment side 
from the data side. Through many 
months of experimentation, we es-
tablished a 0 dBmV input level to 
the modem maximizes the data 
throughput. Using a signal level 
meter we would then add pads to 
achieve that level. 

Occasionally we would find a loca-
tion that just would not play proper-
ly. Changing modems out and double 
checking the setup did not solve the 
problem. A time domain reflectome-
ter (TDR) was connected to the drop 
at the end where the modem is, and 
we would look back toward the tap. 
This helped by finding an untermi-
nated splitter in the house and a bad 
piece of cable. Of course we also had 
a problem because we had acciden-
tally put the high-pass filter on the 
data side of the directional coupler. 
No return, no connection. 

In all of this the most unpre-
dictable piece of this business is the 
customer's computer. The combina-
tions are endless. We found that cer-
tain video boards would not play 
with certain software. Old versions 
of DOS would not support Mi-
crosoft's Windows for Workgroups 
3.11, the operating system we re-
quired for this trial when we start-
ed. Some of the computers did not 
like the network card that links the 
computer to the modem. The reality 
is that with 52 connections in the 
field, we have about 30 stories to 
tell, some other time. To solve these 
mysteries, we used a hero modem 
connected to a portable PC to estab-
lish whether the problem was be-

tween the modem and the computer 
or the modem and the network. This 
is important because otherwise a lot 
of time can be spent chasing the 
wrong end of the problem. 

First we would connect the test 
setup to the cable system and see if 
it would play. If it did then we 
would connect the portable PC to 
the customer's modem. If that 
played, we knew that the communi-
cations problem was inside the PC. 
If it didn't we would connect the PC 
to the hero modem. If that played 
we would change out the modem. 
Using this method through the rest 
of the logical combinations was very 
effective in reducing the time it took 
to pinpoint the problem. 

There is no doubt that this is an 
exciting business opportunity. But 
the way we do business will have to 
change dramatically. Our techni-
cians and customer service represen-
tatives will have to be much more 
educated to contend with the higher 
sophistication built into the system. 
We will have to develop strategies 
and procedures to test and repair 
the system without causing total in-
terruption for normal maintenance 
and repairs. We also will have to 
find ways to make temporary re-
pairs and cut-overs when the system 
has suffered a mechanical failure, no 
matter what the cause. 

The design of the network 
needs to include test points that 
allow the technician to look at the 
return at key locations through-
out. A directional coupler installed 
backwards with the fuse removed 
on the tap leg would work well. 
This would allow the technician to 
plug an analyzer in to observe 
ingress without causing any inter-
ruption of service. Preventive 
maintenance, status monitoring, 
leakage monitoring, network per-
formance analyses, nonresponding 
boxes/modems/dwelling interface 
devices, etc., combined with a new 
attitude to fix it before it becomes 
a problem (as opposed to "if it 
ain't broke don't fix it") will be 
keys to making coax two-way com-
munications networks a viable al-
ternative to the consumer. 

Data transmission 
This part of the article is based 

on the experiences of Mark Millet, 
formerly with Cox. -› 
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Cox Cable in San Diego has been 
experimenting with data transmis-
sion on its extensive HFC plant in 
San Diego for several years. Learn-
ing how to maintain reverse plant is 
somewhat analogous to learning to 
ride a bicycle. You can be taught, but 
you don't know how to do it until 
you do it and take your falls. Some 
portions of the Cox San Diego plant 
are up to 30 years old, so one could 
expect certain homes to have drops 
and internal wiring that are not up 
to today's expectations. The system 
is designed today as HFC nodes, 
with 1,000 to 6,000 homes passed 
per node. Two-thirds of the plant is 
equipped for two-way transmission, 
but not all of that plant is actually 
running two-way data. Many nodes 
are carrying data from RF IPPV con-
verters, though only 24 nodes are 
carrying data trial traffic. Cox con-
tinues to do more maintenance on 
those 24 nodes than on others. 
RF IPPV converters allow sub-

scribers to order PPV events on im-
pulse, even after an event has 
started. They operate by storing 
events purchased by the subscriber. 
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Upon poll from the headend, they 
report usage back to the billing sys-
tem, using FSK or binary phase 
shift keying (BPSK) modulation on 
the upstream RF path. The trans-
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missions are typically short and lim-
ited to one per day or less. The 
transmission level from the home 
may or may not be controlled. 
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work, the system did employ RF 
IPPV converters, which used the re-
turn band to report PPV usage on a 
polled basis. The poll ratio has histor-
ically been under 100%, but was good 
enough that not a lot of effort was ex-
pended improving it. Interference be-
tween the IPPV data and the newer 
data services has not been a problem. 
The return lasers are low cost Fabry-
Perot lasers intended for data service. 
The level at which to operate the 

Reader Service Number 97 

lasers was confusing. Test points 
were provided before and after gain 
chips and pads in the return laser 
drivers, creating more confusion 
about what level should be measured 
at the return port. Getting valid, 
clear data from the manufacturer 
was time-consuming. 

The system did find a number of 
drop issues. Quality drop cable is 
required in order to offer data ser-
vices. The downstream performance 

of Graduation 
is recognized throughout the industry 

as a solid indicator that your 
technical and non-technical employees 

have what it takes to excel 
in the rapidly changing 

CATV/broadband communications industry 

National Cable Television Institute 
801 W. Mineral Ave. 

Littleton, CO 80120-4501 

(303) 797-9393 fax:(303) 797-9394 

was satisfactory, though a lot of 
effort was expended tightening up 
cable plant. Fittings had to be tight-
ened, and some broke in the 
process. The fittings have torque 
specifications, but it was found that 
experienced assemblers don't need 
torque wrenches to achieve proper 
tightening. Inexperienced assem-
blers were found to have problems 
regardless of the use of torque 
wrenches. 

Gain, tilt and other parameters 
are not engineered in the reverse 
direction as they are in the for-
ward direction. The plant is engi-
neered for the downstream 
direction only, and the reverse 
must be set up to accommodate 
this design. There is no tradition 
to sweep return optics. Equipment 
is available but costly and requires 
skills not commonly available in 
the system. The need is to treat 
the return plant as one would 
treat the downstream plant. 
When the plant was first upgrad-

ed, the reverse was checked, but 
wasn't balanced as needed for data 
work. In order to set level, continuous 
wave (CW) generators were installed 
temporarily, and spectrum analyzers 
were taken to each amplifier location 
to measure level. The skill level re-
quired was fairly high, and a lot of 
work went into the process of balanc-
ing the reverse plant. In one case, 
four man-months were required to 
achieve proper operation of a node. 
Problem houses were found, at which 
TV set and VCR spurious signal 
egress on the antenna terminals was 
a problem, and 60 hertz impulse 
noise was a problem some places. A 
few homes had to have traps installed 
in the drop to prevent noise from get-
ting on the reverse path, but this was 
necessary in only about 1% of homes. 
In order to find those homes, the indi-
vidual drops were disconnected and 
inspected with a spectrum analyzer. 

Bidirectional plant 
These final sections in this arti-

cle are based on the experiences of 
Time Warner's Paul Gemme. 

Bidirectional plant was first intro-
duced in the early 1970s and has, for 
the most part, been used with vary-
ing but certainly limited degrees of 
success by cable operators since. Even 
though the return path occupied the 
5-30 MHz region from its inception, 
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only a small portion of the total band-
width has ever been successfully uti-
lized in most cases. Problems have 
abounded and maintaining a clean re-
turn spectrum has always been a 
challenge, to say the least. Part of the 
problems were directly attributed to 
the design architecture of plant while 
others are the result of the hostile en-
vironment in which the cable plant 
must operate, particularly at those 
frequencies. 

Early problems encountered 
In order to fully appreciate 

the challenges associated with 
operating and maintaining return 
spectrum it may be useful to explore 
some of the more prolific problems ex-
perienced during early deployment, 
since we still face many of these same 
issues in varying degrees today. Over 
the years the problems most common-
ly found, affecting the use of the re-
turn spectrum have been ingress, 
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weight aluminum, we've been able to maintain the strength and reliability that 

our customers have come to expect. The all new Hex Crimp Light and 
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noise, and common path distortion. 
These problems were even further ex-
aggerated due to the additive effect 
associated with the tree-and-branch 
architecture used at the time. It also 
may prove beneficial to present some 
of the solutions that have been imple-
mented over the years to help miti-
gate these problems along the way. 

Ingress has probably been one of 
the more difficult problems to elimi-
nate in the return path and gener-
ally rendered a good portion of the 
spectrum unfit for any kind of video 
or high-speed data transmission to 
coexist without severe degradation. 
The worst effects generally occur 
between 5 and 16 MHz and again at 
27 MHz. Other areas of the spec-
trum were affected but generally to 
a much lesser degree. 

Over the years a number of differ-
ent innovations have been employed 
to help reduce the effects of ingress. 
The first of these was the use of sep-
arate shields that were placed in the 
existing hardline connectors and 
cable. This not only reduced the 
ingress of unwanted signal into the 
plant but also did much to suppress 
signal leakage emitting from the 
plant. However, it was felt that even 
better shielding could be accom-
plished, which ultimately led to the 
development of better hardline con-
nectors employing integral shields. 

The better shielding effect helped 
eliminate some of the ingress, but it 
also was determined that a signifi-
cant amount of ingress was actually 
being contributed by drops and in-
home wiring. Soon connectors with 
integral shields also were being used 
on all drop cable. Drop cable was 
scrutinized, higher braid counts were 
used and bonded foils were intro-
duced to offer better shielding and 
improve the overall integrity. Passive 
devices used on installs also were a 
source of ingress. Many of them pos-
sessed poor front-to-back grounding. 
Operators began testing these prod-
ucts closer to ensure they were pur-
chasing quality materials that offered 
better shielding from off air signals. 

Further efforts were made to re-
duce the effects of ingress from in-
home wiring through the introduction 
of high-pass filters. These were placed 
on drops at homes not subscribing to 
bidirectional services, which effective-
ly prevented ingress from the home 
entering the return path. This helped 
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but only delayed actually fixing the 
problem until the customer signed up 
for bidirectional services. Even with 
all these innovations, ingress has con-
tinued to be a problem and requires 
constant maintenance to hold it at a 
somewhat manageable level. 

Noise has been another problem to 
greatly hamper the operation of re-
turn plant over the years. The main 
contributor to low carrier-to-noise 
ratio (C/N) in the return spectrum 

was the trunk-and-branch plant ar-
chitecture itself. The long cascades of 
amplifiers inherent with this architec-
ture created even greater counts of ac-
tive devices in the return direction. 
The addition of the thermal noise 
from each active device associated 
with any given trunk run back to its 
source created "noise funneling." 
Noise funneling is the term used for 
the additive effect of thermal noise 
from each return amplifier off any 
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given trunk run, coming bac 
source. Some systems were 
duce this effect somewhat b 
separate shadow trunks bac 
number of areas in the syste 
for the return. This effectively 
duced the size of service areas 
duced the number of contribuf 
amplifiers, thereby improving th 
combined C/N ratio associated wit 
the return. 
Common path distortion (inter-

mods of forward signals falling into 
the return bandwidth) was responsi-
ble for rendering even more band-
width unusable in the return 
spectrum. It generally appeared only 
after several months of operation and 
was most apparent in the distribution 
plant where the forward signals were 
at their highest levels. This problem 
was generally created by a film that 
developed between two dissimilar 
metals of the seizure screws in the 
equipment and the center conductor 
of the cable causing a diode effect 
that in turn allowed the interfering 
carriers to be generated. This prob-
lem took an exorbitant amount of 
man hours to keep under control and 
severely limited the amount of band-
width that was available for return 
signal carriage without experiencing 
impairment to the signals. 

The introduction and use of pin-
type, hardline connectors seems to 
have greatly reduced the potential 
of this problem occurring. The pin 
and center conductor seizure mech-
anism is plated with a material 
that offers a better galvanic match 
between the cable center conductor 
and the seizure mechanism in the 
connector, while also offering a bet-
ter match between the center pin of 
the connector and the seizure screw 
of the taps or passive devices. How-
ever, there were certainly other pas-
sive connections in the systems that 
could create this problem as well. 

Bridger gate switches were intro-
duced in bidirectional amplifier sta-
tions to assist in the process of 
isolating distribution return legs from 
the return trunk, allowing easier iden-
tification of where these problems 
were occurring in the system. The 
switches were capable of placing 6 dB 
of insertion loss in the distribution off 
a given amplifier station, or could ac-
tually disconnect the distribution re-
turn from the trunk return completely 
at that station. This proved to be a 
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valuable tool in troubleshooting return 
problems, although initially the 
bridger switches had to be controlled 
manually from an interface unit, gen-
erally located in the headend. 

Advantages of today 
The same problems still exist, but 

there are several reasons for being 
more optimistic that the return path 
can be used successfully and there 
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which in itself has certainly provid-
ed a significant increase in spectrum 
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exist. The good news is the addition-
al 10 MHz now being used is spec-
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not as susceptible to impairments as 
some of the lower spectrum. 

Power & Telephone 
SlamLock Self-locking CATV Closures 

According to recent studies, active cable theft accounts for 
35 percent of CATV revenue losses. But with the SlamLock 
family of self-locking closures, you can lock out thieves and 
lock in more revenues. 
Offered on pedestals, low-profile housings, and apartment 

boxes, SlamLock automatically secures the dome/door onto 
the base/backplane, saving time and deterring unauthorized 
entry. And a diversified star-lock pattern on the head of the 
SlamLock provides even tighter security. By using the starlock 
pattern on all your closures, you can use common lock keys, 
which translates into greater operating savings. 

So if you want to turn cable cheaters into paying subscribers, 
call Power & Telephone today. And find out more about our 
family of SlamLock anti theft closures -- from RELTEC. 

800-238-7514 
www.ptsupply.com RE LT EC 

Pavver&TelephoneT. 
SINCE 1963 

Reader Service Number 69 

Plant architecture has changed 
dramatically and is probably the new 
advancement that will have the most 
dramatic impact on improving opera-
tion of the reverse plant. In addition 
to greatly improving reliability of 
plant, the HFC networks currently 
being deployed greatly reduce the 
number of active devices in any one 
line coming back to a central point, 
thereby offering greater control in de-
termining and managing C/N levels in 
the reverse path. Amplifier counts on 
a single return path have been re-
duced from the hundreds or even 
thousands found in tree-and-branch 
systems to less than 50 in most in-
stances. 

Additionally, the reduction in num-
ber of contributing amplifiers also will 
reduce the additive effects on ingress 
and common path distortion. The new 
architectures also are being deployed 
with excess fiber counts that can be 
used to effectively create more return 
bandwidth per home passed as the re-
quirements grow, merely by adding 
return transmitters deeper into exist-
ing node areas. 

The industry certainly has a bet-
ter grasp on ingress as it relates 
specifically to the plant because of 
more stringent cumulative leakage 
index (CLI) programs being re-
quired by the Federal Communica-
tions Commission. However, even 
with the increased effort placed on 
controlling signal leakage, there are 
continuous leaks that appear on a 
daily basis, which means there will 
certainly be ingress into the plant 
at those same points. 

The bandwidth that is most affect-
ed by ingress, and certainly the most 
difficult to keep clean, appears be-
tween 5 and 16 MHz. In fact, this 
spectrum should be avoided for any 
high-speed data or voice communica-
tions. It may be prudent to place only 
very robust, low-speed polling ser-
vices within these frequency ranges. 

Ingress from in-home wiring is 
still a problem that needs to be ad-
dressed further and will complicate 
keeping the return spectrum clean 
for bidirectional services. Undoubt-
edly, ingress will continue to be a 
challenge, requiring a great deal of 
man-hours and diligent mainte-
nance to keep under control. 
Common path distortion problems 

appear to have been reduced if not 
eliminated through the exclusive use 
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of pin-type hardline connectors in the 
plant. However, there are certainly 
other passive connections within the 
plant that could create this problem 
as well, which may very well have to 
be dealt with as they become appar-
ent. In addition, we are using even 
higher output levels in the distribu-
tion portion of the plant than in the 
past, not to mention that the number 
of downstream channels present has 
increased dramatically. What effect if 

any will all this have as it relates to 
creating intermods at passive con-
nections going forward? At this point, 
only time will tell but it is certainly a 
potential problem. 

Other things to consider 
Frequency agility is available as 

a useful tool and should be incor-
porated in all RF modems used for 
transmitting return carriers. This 
would greatly enhance the prospect 
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for successful operation in the re-
turn spectrum. Should an interfer-
ing carrier appear at the primary 
frequency of the modem, it could 
automatically be switched to oper-
ate at a clean frequency until the 
interfering carrier has been re-
moved. Of course, this also re-
quires fairly sophisticated network 
management systems to be devel-
oped to monitor the return spec-
trum, direct modem traffic 
accordingly and assign priorities 
for different services. 

There also are a number of other 
issues that could adversely impact 
the return system, for which there 
are no real answers on how to han-
dle. These include a babbling box or 
lock-on, malicious tampering, and 
malicious transmissions into the 
system. This may emphasize the 
need for bridger gate switches in 
amplifiers to offer some sort of 
mechanism by which these type of 
problems can be isolated and allow 
the return from any given distribu-
tion leg to be deactivated until the 
problem is resolved. This is only a 
suggestion and maybe there are 
other ways of handling these prob-
lems. However, they do need to be 
addressed. 

Conclusion 
Even though many of the early 

problems in the operation of return 
plant have been significantly re-
duced, it is important to emphasize 
that they have not been totally elimi-
nated. Therefore, successful uninter-
rupted delivery of interactive services 
using the return path, while possible, 
will remain a challenge and require a 
solid maintenance program. 
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HIGH-PROFILE 
By Kevin M. Casey 

SYSTEMS 

Not smoke and mirrors: 
Delivering hot services now 

he cable TV industry 
has been criticized in 
the media—and pun-
ished on Wall Street— 

for first hyping and then failing to 
deliver new services dependent on 
advanced broadband technology. 
However, in reality, these much 
anticipated services already are 
being offered in some parts of the 
country. And they are not smoke 
and mirrors, trials or beta tests, 
but actual revenue-generating 
commercial applications. 

Take for example a system in 
the Northeast, where US WEST 
Media Group's Continental Cable-
vision has built an advanced 
broadband digital hybrid fiber/ 
coaxial (HFC) network and is 
using it to deliver sought-after 
new services to consumers, busi-
nesses and institutions. 

What it offers 
In September 1996, Continental 

rolled out its Highwayl high-speed 
Internet access service as a con-
sumer product in three Massachu-
setts communities. By year's end, 
the network was capable of deliv-
ering Highwayl to 225,000 homes. 
It had installed cable modems in 
1,000 customers' homes. And 
today, the service is available to 
customers in communities with 
more than 250,000 homes passed. 
Delivery capability over Continen-
tal's broadband digital network 
should exceed 500,000 homes by 
the end of 1997. 

More than a year and a half ago, 
in September 1995, Continental ac-
tivated an interactive broadband 
communications network at Boston 

Kevin Casey is vice president of 
engineering for Continental Cablevi-
sion's northeast region, which serves 
1.2 million customers. 

College, which gives students, 
faculty and administrators access to 
a wide variety of video and data 
services, including high-speed Inter-
net access, as well as to the college's 
library resources. The network 
connects 2,500 classrooms, 400 
administrative offices and more 
than 6,000 dormitory rooms. A num-
ber of students, faculty and admin-
istrators also are telecommuting 
from their homes over Continental's 
residential HFC network. 

HIGHVVAY1 

Also in place and operating over 
Continental's network is a telemedi-
cine network that links Exeter Hos-
pital with affiliated New Hampshire 
medical practices for transmission 
of patient records and billing infor-
mation, as well as the electronic ex-
change of images such as X-rays— 
all at speeds hundreds of times 
faster than conventional dial-up 
telephone lines. 

Continental's broadband net-
work also serves as the principal 
transport backbone for the signal 
of New England Cable News, the 
24-hour regional news channel in 
which Continental owns a 50% 
stake with Hearst Corp. Through 
interconnections with other cable 
operators' networks in the six-state 
region, Continental delivers NECN 
to some 2 million subscribers. By 

delivering NECN exclusively over 
Continental's broadband digital 
network, the programmer has real-
ized significant cost savings and 
performance improvements over 
satellite distribution. 

The technology 
Continental in the Northeast 

also is well along in the evolution 
to digital TV with the deployment 
of digital signal processing set-top 
terminals, providing customers 
with an interactive program guide 
and the capability to order pay-
per-view (PPV) movies and events 
and program their VCRs via their 
cable remote control. With a plug-
in set-top module, Continental's 
high-capacity network will be 
completely ready to go digital, de-
livering hundreds of additional 
channels. 

Underpinning and enabling all 
the advanced services the opera-
tor now offers, is its broadband 
network in the Northeast, much of 
which has been upgraded to 750 
MHz bandwidth. Some 2,400 lin-
ear miles of optical fiber are in 
place, with 77,000 fiber strand 
miles deployed. The network has 
virtually unlimited capacity 
through its synchronous optical 
network (SONET) ring configura-
tion and digital video capability. 
Data transport onto and off the 
SONET rings is handled by high-
speed routers using asynchronous 
transfer mode (ATM) technology. 

Adding reliability, backup power-
ing and data traffic management ca-
pability is the fiber-to-the-node 
(FTTN) architecture. There are 
2,000 nodes in place in the North-
east, with a maximum of 750 
homes—and an average of 500— 
served by each node. 

More than 5,000 miles of two-way 
plant has been activated in the 
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Northeast network. The 5 to 40 
MHz bandwidth is utilized for the 
return signal. As Continental acti-
vates more two-way plant to more 
broadly offer its Highwayl high-
speed data service, it is taking ag-
gressive steps to monitor and 
eliminate signal ingress. 

Continental's Boston College in-
teractive network was designed 
with a dedicated fiber optic ring 
from its Needham, MA, network 
control center out to the college's 
on-campus hub site. From there, 
18 independent fiber nodes are de-
ployed across the campus, each 
feeding separate coaxial systems 
serving individual outlet loca-
tions. Ethernet access to the more 
than 10,000 campus service out-
lets can be expanded to full ATM 
(155 megabits per second). The 
network supports an 80-channel 
analog video system, which can be 
upgraded to a 720-channel inter-
active system. 

Continental has layered local 
area networks (LANs) and wide 
area networks (WANs) on its HFC 
backbone to provision high-speed 

data service and to provide the re-
gion-wide network management, 
customer care and business opera-
tions support necessary to compete 
in the video, data and telephony 
marketplace. 

"Some 2,400 
linear miles of 
optical fiber are 
in place, with 
77,000 fiber 
strand miles 
deployed." 

The company's Network Opera-
tions Center in Chelmsford, 
MA, is currently monitoring the 
Internet service all the way 
through the network down to the 

individual modem level, and 
soon will do the same for the 
video, customer service and busi-
ness operations networks. This 
year, Continental will begin status 
monitoring of all critical broad-
band network elements. 

Continental has opened its 
largest customer call center in 
the Northeast, also in Chelmsford, 
and customer care professionals 
(CCPs) there have begun using ad-
vanced server-based workstations 
that include customer account, 
billing, technical troubleshooting 
and channel lineup/marketing in-
formation, as well as individual 
company-wide e-mail. Its 
LAN/WAN enterprise network 
stores critical information that 
strategic decision-makers 
throughout the region (on-line 
from their desktops) will be able 
to access, report on and analyze. 
Subscriber, financial, competitive 
and marketing information will be 
available to help configure cus-
tomer-friendly and profitable 
product offerings, packages, prices 
and marketing initiatives. CT 

"The cable industry 

is well on the road 

to standardized 

equipment and 

cable engineers 

deserve the credit." 

Dr. Richard Green, 

President & CEO, 

CableLabs 
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CONNECTOR SPOTLIGHT  
By W. Sherwood Campbell 

History of holding it together 
efore digital compression, 
before fiber optics, before 
satellites, before integrat-
ed circuits, and even be-

fore transistors, when the first cable 
TV customer received the first cable 
TV picture, there were connectors. 
Although fewer and fewer of us re-
member such details as the C-con-
nector (F-connector's little brother), 
J-Jacks or what VSF really stands 
for, connectors are still with us and 
probably will be as long as some-
thing—amplifiers, cables or sub-
scribers—needs to be "connected." 

Connectors are vitally important 
to the quality and reliability of the 

W. Sherwood Campbell is a member 
of the technical staff of Gilbert En-
gineering. He can be contacted at 
(602) 245-1050. 

service we provide to our customers. are passive devices and key 
Connectors are not hardware. They elements in the signal path. With 
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connectors, it makes sense to do it 
right the first time: With a typical 
1,000-mile hybrid fiber/coax (HFC) 
plant containing about 100,000 hard 
line connectors and 1.3 million F-con-
nectors, it is certainly much easier to 
chase and replace headend, power 
supply or even amplifier and node 
problems than connector problems! 

The most recent changes in active 
device technology have caused some 
changes in what connectors are 

required to do and how well they are 
required to do it. Some things (such 
as ease of installation and training, 
corrosion resistance, insertion loss 
and weather-proofing) haven't 
changed much. Others have, and in 
this article we will look at the chang-
ing requirements for return loss, RF 
leakage and power carrying capacity. 

Enhanced services 
Two changes have affected return 

One Small Step for the 
Technician & Installer. 
One Giant Leap for Drop 
Syste 

The NEW ProTex pre-lubricated 
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moisture and corrosion 
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and vibration relief. 
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greatly improve the reliability 

of your forward and 
reverse drop system. 
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featuring sealing threads, pre-lubrication 
and aluminum shielding. 
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call us at 601.939.2299 
fax 601.939.1920. 
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loss requirements. One of these is the 
increasing top frequency of the pass-
band. The other is the discovery with 
the early carriage of digital audio ser-
vices that the 1953 P. Mertz echo 
curve is no longer good enough and— 
depending on the format, modulation, 
and error correction—data services 
can be very sensitive to cumulative 
"microreflections." However, the in-
dustry quickly learned that hardline 
connectors (which have return losses 
exceeding 25 dB at 1 GHz and consid-
erably better at the more important 
lower frequencies where less cable at-
tenuation results in stronger reflec-
tions) are not the critical element. 
RF leakage is a concern for two 

reasons. One of these is, again, the 
ever-increasing top frequency. As 
Rocco Picchi said in Practical Design 
for Electromagnetic Compatibility 
over 25 years ago, "As frequency is in-
creased, all connectors become limit-
ing (EMC) factors in a given circuit." 
The other concern is the increasing 
utilization of cable's 5 to 30 or 5 to 40 
MHz upstream. The new services in 
this band are using a spectrum notori-
ous for its ambient amateur radio, cit-
izens' band and international 
broadcasting fields. They also are 
using a path susceptible to the tree-
and-branch architecture's noise fun-
neling characteristics. But, again, the 
industry was ready with hardline con-
nectors tested to a shielding effective-
ness greater than 130 dB from 5 MHz 
to 1 GHz. (See accompanying figure 
on page 82.) 

Power play 
Several factors have changed the 

role of cable connectors in power 
transmission. The increased power 
consumption of more linear ampli-
fiers such as feedforward and power 
doubling devices, the use of copper 
clad aluminum center conductors, the 
power consumption of reverse ampli-
fiers, and the need to power network 
interface devices (NIDs) on or in the 
consumer's premises are such factors. 

Even with these changes and con-
cerns—and allowing for high temper-
atures, which can increase the power 
loss in the cables themselves by more 
than 15%, and the statistical possi-
bilities of a large number of tele-
phone subscribers "going off-hook" or 
ringing at the same time—the worst-
case current flow through any hard-
line connector is predicted to be less 
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than 10 amperes. Again, connectors 
were ready and equal to the task! 

Hardline connectors have begun 
being tested to ensure that the tem-
perature of the connector center con-
ductor will not rise more than 10° C 
above ambient for a 15 ampere cur-
rent through the connector and that 
the connector's dielectric materials 
will not change their electrical or me-
chanical characteristics at elevated 
temperatures. Although the voltages 
carried have risen from 0 to 30 to 60 
and now to 90 volts, this too is not a 
problem: Some connectors can with-
stand a 1,000 volt dielectric test! 

Several operators have discovered 
that for economic and reliability con-
siderations, current and proposed 
HFC architectures can best be pow-
ered by inserting power into the 
coaxial distribution plant at points 
that are some distance from the op-
timal AC power supply location. 
This has led to the development of 
special coaxial cables for the deliv-
ery of power, at 90 VAC and at a 
maximum current of 25 amperes. 
Both 60 Hz and 1 Hz are being con-
sidered for the power frequency. CT 
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CONNECTOR SPOTLIGHT 
By Bill Gutknecht 

Building a better mousetrap: 
Fiber receiver service cable 

he evolution of the fiber 
receiver service cable 
(FRSC) is unique and 
was born of necessity. In 

the beginning, the optical receivers 
were fusion-spliced directly to the 
outside plant (OSP) cable. The 
technicians soon complained that 
they were unable to easily change 
out a defective receiver module, 

Bill Gutknecht is the network trans-
port product specialist, fiber optics, 
for Antec Network Technologies. He 
has been in the cable TV industry 
since 1973 and is a member of the 
Society of Cable Telecommunica-
tions Engineers 

because they had to break the fiber 
and then resplice it. This problem 
necessitated the invention of a bet-
ter mousetrap. 

The second generation FRSC 
consisted of an outside plant cable 
fed directly into the optical receiver 
through a connector. This required 
several different size connectors to 
fit the various sized cables. Rotary 
mechanical splices (RMSs) were 
then installed on the bare fiber. The 
RMS connector required polishing 
by hand. This was a time-consum-
ing procedure. One splice could take 
over an hour to install. The optical 
receiver came with a bare fiber that 
had to be connectorized also. With 

connectorization the outside plant 
technician was able to change a 
defective module in a short period 
of time. 

The manufacturers recognized 
the need for connectorization and 
began to install RMS connectors as 
well as the connectors we use today. 
This helped to shorten the connec-
torization and installation time 
even more. However, there was no 
guarantee that the connection point 
would meet minimum requirements 
for cable pullout, water penetration 
and optical performance. 

Three methods of terminating 
fiber at the optical receiver are 
presently used: 
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• External splice: A factory 
connectorized jumper was cut in 
half and fusion-spliced to an um-
bilical cable from the receiver to a 
splice closure. The jumper ends 
are routed into the optical receiv-
er through a feed through connec-
tor. The umbilical cable is spliced 
into the OSP cable inside the clo-
sure. This procedure is a parts-
saver, labor-intensive and severely 
influences downtime when main-
tenance is necessary. The splices 
do not meet return loss specifica-
tions of -55 dB. They are approxi-
mately in the -35 to -40 dB range. 
This method also increases the 
number of optical splices in the 
system, and decreases the systems 
optical performance. 
• Internal splice: The process is 

the same as the external splice, ex-
cept that the OSP cable is routed 
into a splice tray inside the node. 
The cut jumpers are then spliced to 
the OSP cable inside the splice tray. 
This eliminates the need for a splice 
closure, saving the cost of the clo-
sure and reduces the number of op-
tical splices in the system. This 
process also is a parts-saver, but is 
labor-intensive and severely influ-
ences downtime when maintenance 
is necessary The return loss specifi-
cations and system optical perfor-
mances are the same as with the 
external splice. 
• Fiber receiver service cable: 

The FRSC comes with the optical 
connectors and a 5/8-inch cable 
connector. Specific lengths, optical 
connectors and fiber counts can be 
specified. The tail end (bare 
fibers) of the FRSC is then spliced 
into the OSP cable inside a fiber 
closure. This method is very sim-
ple, requiring optical splicing at 
the fiber closure only, and thus a 
minimal amount of installation 
time. Return loss specification will 
meet or exceed -55 dB, and system 
specifications will be improved. 
The improvements to return loss 
and system specifications are due 
to less optical splices in the sys-
tem and high-quality optical con-
nectors on the FRSC. 

What's inside? 
In order to function properly, the 

FRSC must be professionally man-
ufactured under strict and consis-
tent quality assurance conditions, 

using Bellcore-approved parts. 
The optical connectors must be 
machine-polished for consistently 
high-quality return loss specifica-
tions. Final testing to specification 
before shipping, as well as protec-
tive packaging to protect the 
FRSC during shipment also are 
necessary. 

"Field-assembled 
units may save 
money, but they 
do not deliver 
the quality of 
picture our 
subscribers 
deserve." 

FRSC is composed of the following: 
• Fiber cable: Must be outdoor-

rated, armored and gel-filled. 
• Optical connectors: Factory-in-

stalled as specified by the cable 
company. There are no splices in the 
FRSC. This guarantees a return loss 
of -55 dB or better, which cannot be 
achieved by field installing the con-
nector. 
• The 518-inch cable entrance 

connector: Front nut of the connec-
tor must permit cable installation 
without revolving the cable or the 
fan out. 

Choosing FRSC 
The FRSC cable has become a 

major component of the fiber-optics 
network. This is demonstrated by 
the number of manufacturers who 
now include a FRSC cable with 
their optical receiver. 
We must remember that field-

assembled units may save money, 
but they do not deliver the quality 
of picture our subscribers deserve. 
The user must consider these im-
portant issues when selecting an 
FRSC. Although a seemingly sim-
ple product, careful attention to 
detail must be taken to deliver a 
well-made product high in specifi-
cations and quality. CT 
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DATA DEPLOYMENT 
By Timothy Kwok 

Broadband Internet services: 
Exploring technical options 
The following was adapted from a 
paper that ran in the Society of 
Cable Telecommunications Engi-
neers' "1997 Conference on Emerging 
Technologies Proceedings Manual." 

he current narrowband 
residential infrastructure 
using dial-up for access 
to the Internet—either 

plain old telephone service (POTS) 
or integrated services digital net-
work (ISDN)—is slow for most peo-
ple, which has led to the "World 
Wide Wait" on the World Wide Web. 
As we all know, high-speed Internet 
access has been viewed as the 
"killer application" for residential 
broadband (RBB) networks. 

Increasing the performance of In-
ternet applications such as Web 
browsing cannot be solved by RBB 
networks alone, because the band-

Timothy Kwok currently manages 
the Broadband Network Architec-
ture Group at Microsoft Corp. in 
Redmond, WA. He also is the vice 
president of business development 
strategies for the ATM Forum and 
serves on its board of directors. 

width bottleneck is not only at the 
access point (narrowband dial-up 
networks), but also at the Internet 
backbone. The obvious solution is to 
upgrade the capacity of the Internet 
backbone. 

"Caching Internet 
content to local CO 
and headends 
together with 
deploying RBB 
networks has 

become the winning 
combination." 

However, there are two problems 
with this solution. One is that it 
is expensive. Furthermore, given 
the ad hoc nature of operation of 
the Internet, it is hard for the In-
ternet service provider (ISPs)— 

both regional and national—to jus-
tify economically because there is 
no incentive of doing so because of 
the flat-rate pricing structure. Sec-
ond, the explosive rate of traffic 
growth on the Internet makes it 
very difficult to keep up the pace of 
bandwidth growth. 

The alternative solution to this 
is caching at the local headend or 
central office (CO), and at the 
edge of the Internet backbone net-
work. If the data being accessed 
on the Internet is stored locally at 
the headend or CO, the content 
can be delivered at high speed to 
the homes if there is a RBB net-
work. Hence, caching Internet 
content to local CO and headends 
together with deploying RBB net-
works has become the winning 
combination to solve many 
(though not all) Internet band-
width problems for on-demand 
content delivery. (There are appli-
cations such as wide area real-
time conferencing applications 
that cannot be solved by this ap-
proach because they cannot be 
cached due to the real-time nature 
of the information.) 

Another advantage of deploying 
the RBB network for Internet ac-
cess is that it is based on packet 
switching.' This can bypass the 
dial-up infrastructure, which is a 
circuit-switched network. The cur-
rent architecture of using a cir-
cuit-switched infrastructure to 
access packet data (the Internet) 
is fundamentally broken. It ties up 
the telephone circuits for literally 
hours. 

What is PPTP? 
In addition to supporting a wide 

range of real-time multimedia In-
ternet-based applications, we can 
transform the Internet into a se-
cured virtual private network. This 
is achieved using point-to-point 
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Figure 2: CO/headend network architecture 
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tunneling protocols (PPTP),' which 
is basically point-to-point protocols 
(PPP) running over an Internet 
protocol (IP). This allows a wide 
range of remote access applications 
to the corporate network, which in-
clude "roaming," "hoteling" and re-
mote office applications. This also 
allows outsourcing of the corporate 
dial-up infrastructure to the ISPs. 

For discussion purposes, we'll as-
sume the home device connected to 
the Internet is a PC. However, there 
could be other intelligent devices 
that also might be connected to the 
Internet, such as a set-top box or an 
advanced telephone. 

Architecture 
There are four main RBB 

network architectures: hybrid 
fiber/coax (HFC), various advanced 
digital subscriber line (xDSL), 
fiber-to-the-curb (FTTC) and fiber-
to-the-home (FTTH). Other options 
of high-speed Internet access are 
available (such as using direct 
broadcast satellite as the shared 
downstream channel), but they are 
beyond the scope of this article. 
(RBB architectures are discussed 

in more detail in Reference 1 listed 
at the end of this article.) 
A model of the RBB Internet ac-

cess network architecture is shown 
in Figure 1. To access the Internet, 
the PC at home has to go through 
four different physical sections: 
the in-home wiring, the distribu-
tion plant, the CO or headend and 
the Internet service provider point-
of-presence (POP). Accordingly, the 
Internet access network architec-
ture consists of four main subnet-
works: the home area network 
(HAN), residential access network 
(RAN), the CO/headend network 
and the Internet access network 
(IAN). Although the RBB network 
architecture chosen by a network 
operator involves mainly the RAN, 
there are ramification to the 
CO/headend network and HAN be-
cause the RBB network is termi-
nated by equipment in these two 
subnetworks as shown in Figure 1. 

IP end-to-end 
This reference model assumes 

the IP is running end-to-end. At the 
home, IP is terminated at the PCs. 
This IP end-to-end model also is 

applicable to the asynchronous 
transfer mode (ATM)-to-the-home 
model discussed in Reference 1, 
which explicitly assumed IP is run-
ning over ATM to provide connectiv-
ity for non-ATM endpoints that also 
are IP-enabled. (However, this 
model can be extended to PCs 
running non-IP protocol at home to 
access IP-based applications, as long 
as at least one of the PCs at the 
home is IP-capable and can act as a 
proxy gateway for such services.) 

Figure 1 shows that the Internet 
is a separate network for which 
the other subnetworks connect 
to through the Internet access 
network. All the subnetworks with-
in the broadband Internet access 
network are part of the Internet, 
unless there is a firewall or a net-
work address translation (NAT) 
device to hide part of the network. 
The reason is that the Internet is 
by definition "a network of net-
works" that are interconnected by 
the common protocol IP. If all the 
PCs and routers in these subnet-
works support IP and used real IP 
addresses, we consider them all 
part of the Internet, including the 
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Figure 3: An example network configuration of a narrowband ISP POP 
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PC at home. (In this case, we refer 
to the PC at home as being on the 
Internet, at least while it is com-
municating with the Internet using 
a genuine IP address.) 

Cable modems 
For cable companies, the RBB 

Internet services will be supported 
by upgrading their coaxial plant to 
HFC and enabling the return path 
(upstream from home to the head-
end) for two-way communications. 
(Note that the upgrade to HFC can 
be justified on other grounds, such 
as decreasing maintenance cost 
and supporting the emerging digi-
tal broadcast TV services.) The 
RBB network for cable operators 
consists of three components: the 
HFC architecture, cable modems at 
homes and cable switch/router(s) 
at the headend. The HFC architec-
ture is a modular architecture that 
divides the subscriber service area 
into neighborhood areas of 500 to 
2,000 homes passed." For each 
neighborhood area, there is a fiber 
from the headend extending to the 
area and terminated at a fiber 
node. From the fiber node, coaxial 
cable extends to pass the homes in 
the area. 

The HFC architecture uses a 
passband transmission system that 
divides the frequency spectrum into 
downstream (above 50 MHz) and 
upstream spectrum (5 to 42 MHz). 
The downstream spectrum, which is 

typically from 50 to 550 or 750 
MHz, is further divided into 6 MHz 
channels. While the lower part of 
the downstream spectrum is re-
served for existing analog broadcast 
TV services, the upper part of the 
spectrum can be used for digital 

"If the network is 
overloaded, more 
downstream and 

upstream 
spectrum can be 

allocated to 
spread the load." 

services. The typical bandwidth 
available for such an architecture 
is about 27 Mbps downstream for 
each 6 MHz channel—using 
64-QAM (quadrature amplitude 
modulation)—and about 2 Mbps up-
stream.' Upstream bandwidth as 
high as 16 Mbps (using more fre-
quency spectrum than the 2 Mbps 
version) are being considered by the 
Institute of Electrical and Electron-
ic Engineers' 802.14 Committee, 
which is a standard committee 

responsible for defining cable 
modem standards. 
A basic characteristic of this 

architecture is that the bandwidth 
in both directions are shared 
by all the homes served by the 
same fiber node, which is typically 
targeted to pass 500 (and up to 
2,000) homes. The minimum aver-
age bandwidth available is equal 
the bandwidth divided by peak 
number of simultaneously active 
cable modem users. For example, 
if the take rate (percentage of 
homes subscribing to cable modem 
service) is 10% and at peak hours 
50% of the subscribers are active, 
the average available downstream 
bandwidth for a 500-home node 
is 1.1 Mbps. The peak rate can be 
as high as 27 Mbps, if not limited 
by the network interface speed 
on the PC (which can be 10 Mbps 
for 10 Base T Ethernet, or 25 
Mbps for ATM). 

Note that this is a scaleable ar-
chitecture. If the network is over-
loaded, more downstream and 
upstream spectrum can be allocated 
to spread the load because this can 
be justified economically. 

xDSL modems 
For the telephone companies, a 

leading architecture for broad-
band Internet services is based 
on the xDSL high-speed modem 
technologies family.3 Assymetrical 
digital subscriber line (ADSL) is 
the most popular member of the 
xDSL family used in current 
broadband trials. A key advantage 
of the ADSL technologies is that it 
can be implemented over the ex-
isting copper loops without up-
grades. The RBB networks have 
been enabled by simply deploying 
a pair of ADSL modems on both 
ends of the copper loop (at the 
CO/remote and at home). The 
main requirement is that the loop 
can meet the distance limitations. 
In particular, ADSL with 1.5 Mbps 
downstream and 64 Kbps up-
stream can be supported up to 18 
kft copper loops, which can be sat-
isfied by approximately 75% of the 
American homes.4 The higher-
speed version of ADSL can sup-
port 6 Mbps downstream and 640 
kbps upstream up to 9-12 kft (de-
pending on the mix of 24 and 26 
gauge loops). A key characteristics 
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of this architecture is that such 
bandwidth is dedicated to the pair 
of ADSL modems for each loop, in-
stead of shared among many 
modems as in the HFC architec-
ture used by the cable modems. 
POTS can be supported simul-

taneously on the same copper 
loop because it uses different re-
gions of the frequency spectrum. 
At the CO, the analog telephony 
signal from the loop is split to the 
CO telephone switch, while the 
data signals are split to the CO 
telephone network. A similar 
process takes place at the homes 
to split POTS and high-speed 
data connections. 

"We should 
consider how 
an external or 
internal modem 
scenario can 
evolve from 

supporting one 
PC to multiple 
PCs in one 
household." 

CO/headend network 
The CO/headend network archi-

tecture is shown in Figure 2 on 
page 92. The CO/headend network 
architecture has four key functions. 

First, it provides termination for 
the RAN. For example, a cable 
switch/router is used to terminate 
the HFC network to communicate 
with the set of cable modems at 
homes in the same (or multiple if 
multiple demodulators are used) 
neighborhood area, while an ADSL 
modem is used to terminate a cop-
per loop at the CO (or remote) to 
communicate with the correspond-
ing ADSL modem at home. 

Second, the CO/headend 
network provides a distribution 
function for the services and 

applications supported by the 
CO/headend servers. The servers 
at the CO or headend include 
Web servers to store local content 
as well as the caching server to 
cache popular Internet Web pages. 
In addition, video and audio 
servers to store local content also 
can be located here. 

Third, depending on the ISP 
model, the CO/headend network 
provides connectivity to the Inter-
net either directly (as an ISP) or 
indirectly through an ISP. If the 
ISP is different from the cable or 
telco, then the responsibility of 
the CO or headend network is to 
provide high-speed IP connectivity 
(such as over a DS-3 or OC-3c 
link) to the ISP's network, re-
ferred to as the Internet access 
network. If the public network op-
erator also acts as an ISP, then 
the CO or headend network also 
might provide ISP services and 
applications with additional 
servers in the CO or headend net-
work. These servers include au-
thentication servers for subscriber 
access management, as well as In-
ternet applications by providing 
Internet mail, chat and news 
servers. 

Fourth, the CO/headend 
network can provide direct con-
nectivity to corporations without 
going on the Internet. This allows 
higher bandwidth and a higher 
level of security. The connectivity 
between the CO/headend network 
and the corporations can be 
through a regional broadband 
network, such as synchronous op-
tical network (SONET) or ATM 
connectivity. 

There are two approaches 
for supporting IP service in the 
CO/headend: connectionless or 
connection-oriented. In the con-
nectionless approach, the 
CO/headend network architecture 
is similar to the legacy LAN ar-
chitecture: an internetwork using 
routers and Layer 2 switches 
and hubs. Early implementation 
tends to be connectionless-based. 
For example, each ADSL modem 
at the CO can have an Ethernet 
(10 Mbps) interface to connect 
to an Ethernet switch, which in 
turn connects to the core router 
in the CO. Similarly, the cable 
router (which terminates many 
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able modems from homes) can 
lave a fast Ethernet (100 Mbps) 
iterface to the core headend net-
ork router. Alternatively, the 
ible router can be replaced by a 
ible switch (a Layer 2 device). 
More advanced implementation 

in be based on the connection-
riented architecture. This pro-
des a virtual "dial-up" paradigm 
•r Internet service to the ISPs. 
¡stead of dial-up through the 
iblic switched telephone network 
'STN), it is using virtual connec-
on (VC), such as an ATM VC. 
'-iere are many advantages to this 
)proach. The connection-oriented 
,)proach provides much better se-
Irity, as data associated with a 
articular connection can be se-
tred easily via either end-to-end 
.curity or network security or 
)th. Also, it preserves the current 
al-up paradigm infrastructure of 
(isting ISPs, which manage sub-
mibers' activity based on explicit 
ial-up activities. Moreover, the 
,nnection-oriented paradigm sim-
:ifies provision of QOS to each 
Lta flow by reserving resources 
i.sed on connections. 
An example of the connection-
iented architecture is the ATM-
.-the-home architecture,' for 
hich ATM cells are carried all the 
ay to the home over the RAN. In 
is case, the CO/headend network 
ATM switch-based. For the head-
id network, the cable switch is 
2.tually an ATM switch with 
-)wnstream and upstream modu-
.tors terminated as ports on the 
Ible switch. In addition, the cable 
vitch has ATM interfaces con-
ected to a core ATM switch, which 
so provides connectivity to the 
Iternet access network. To pre-
'rye the existing dial-up security 
id authorization paradigm of 
PP, we can support PPP over 
TM. This allows connectivity to 
lultiple networks simultaneously, 
ich with a different network ad-
•ess (or even protocols). 

/ternet access network 
The Internet access network 

. 3 defined as the network imple-
mented by an ISP for providing 
Internet connectivity service to 
subscribers. Currently, residential 
customers are connected to the ISP 
by dial-up through the PSTN. —› 
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Figure 4: An example configuration of a broadband ISP POP 
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An Internet access subscriber 
dials up a POTS (analog) or ISDN 
(digital) connection through the 
local CO telephony switch to con-
nect to the ISP point of presence 
(POP), part of the IAN. 

Figure 3 on page 92 shows a 
typical configuration of the ISP 
POP. The circuit switched connec-
tion is terminated at the dial-up 
terminal server at the ISP, which 
provides termination PPP connec-
tion service (such as authentica-
tion, IP packet encapsulation on 
the serial line, and IP address 
assignment). All the dial-up con-
nection traffic are aggregated by 
the terminal server to an Ether-
net connection to the router. Alter-
natively, the terminal server is 
connected through an Ethernet 
switch to have an additional level 
of traffic concentration before con-
necting to the router. The router is 
responsible for providing connec-
tivity to the Internet backbone 
through a network access point 
(NAP), where ISPs connect to ex-
change Internet traffic destined to 
other ISPs. Instead of a direct 
connection to a NAP, the IAN can 
be connected to the rest of the 
ISP's own backbone IP network 
before reaching the NAP. 

Since the connection to the IAN 
is through a circuit switched con-
nection, and a typical on-line ses-
sion can last over an hour or 
more, this introduces a serious 
problem for telcos because this 
ties up their telephone switch 
circuits for a long time. In fact, 
this breaks the traffic engineering 
model of telephone switch de-
signed for an average 3-5 minute 
holding time for voice conversa-
tions. As a result, the telephone 
switch capacity becomes grossly 
insufficient. Furthermore, such 
additional traffic volume does not 
result in increase in revenue, be-
cause local calls typically have a 
flat-fee structure. Hence, another 
model must be designed to bypass 
the telephone switch. 

Packet-switched access 
With the RBB Internet access 

network, subscribers are connect-
ed through a high-speed IP packet 
switched connection through the 
CO or headend, instead of the 
dial-up circuit switched connec-
tion, as shown in Figure 2 (page 
91) and Figure 4. This has a num-
ber of advantages. First, this re-
moves the need to tie up the CO 
telephony switch because it by-

passes it. Second, the packet 
switched connection significantly 
increases bandwidth efficiency fo 
Internet traffic. Third, it provides 
much higher speed access to the 
ISP. Fourth, the ISP can avoid 
terminal servers to terminate 
dial-up access. Instead, a single 
high-speed IP connection from th 
CO or headend can directly term' 
nate onto a router. Finally, this al 
lows PCs at homes to always be 
connected to the Internet, instea 
of the dial-up delay incurred in 
the narrowband case. The reason 
is that the IP service is either a 
connectionless or connection-ori-
ented packet switched network. 
Even in the connection-oriented 
case, the PC can leave the connec-
tion up indefinitely because it is 
VC (as opposed to a circuit-
switched connection that ties up 
bandwidth and connectivity). No 
bandwidth resource is consumed 
when the PC is idle. 

The IAN can be a LAN within the 
ISP premise, or a wide area network 
(WAN) for a national ISP. Such a 
WAN can be part of the network oper-
ator's high-speed national backbone 
network (such as an ATM network). In 
this case, not all the traffic needs to go 
to the Internet for access. This is des' 
able not only because the Internet ty, 
ically has lower throughput and 
higher latency, but also because the 
network operator can provide a value 
added option due to the performance 
gain. Furthermore, such a nationwid 
broadband network can provide dire. 
connectivity to businesses. Hence, 
there is a synergy of providing broad-
band connectivity for both businesses 
and residences to allow high-speed 
teleconunuting services through the 
same broadband network infrastruc-
ture. This is discussed in more detail 
in the next section. 

If the public network operator 
who runs the CO/headend also is re 
sponsible for providing such an ISP 
service, then the IAN can actually 
be part of the CO/headend network 
or the broadband WAN of the net-
work operator. 

Hybrid cable modem 
Recently, a hybrid form of cable 

modems has been introduced that 
uses the high-speed downstream 
channel of the cable network, and 
another analog modem for return 
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over the PSTN. Thus, cable plants 
that have not been fully upgraded 
with clean return capability can 
provide data services. 

Using an analog modem over 
the PSTN as the return channel 
introduces a number of problems 
to the Internet access architec-
ture. First, it reintroduces many 
disadvantages of narrowband dial-
up Internet access, such as block-
ing probability in the network and 
tying up phone lines. 

It complicates the IP address 
assignment issue because this 
might require more than one IP 
address to be supported separate-
ly for the upstream and down-
stream communications. In 
general, the end system protocol 
stacks need to be modified to sup-
port this scenario. 

It introduces a complexity for co-
ordinating the upstream and down-
stream as they are probably 
terminated at different locations in 
the network: upstream at the ISP, 
downstream at the headend. 

Also, using the analog return 
channel increases the asymmetry 
of the bandwidth and can intro-
duce a downstream throughput 
bottleneck because of limited 

upstream bandwidth. The reason 
is that many protocols —such as 
transmission control protocol 
(TCP)—require two-way communi-
cations that are dependent on each 
other. Reducing the capacity in one 
direction can restrict the through-
put in the opposite direction. 

Hence, although these hybrid 
modems can address much larger 
cable market, it introduces many 
open issues that need to be ad-
dressed. 

Home area network 
The home area network archi-

tecture is a very important consid-
eration as we deploy RBB Internet 
services, especially as more than 
one PC or other device needs to 
communicate to the Internet 
(though it has not received as 
much attention). Different HAN 
architectures are shown in Figure 
5. They are basically distinguished 
by supporting one or more PCs, 
using internal (PC card) or exter-
nal modems and whether a sepa-
rate home network is created to 
connect different home devices. 

Although most of the homes 
that have PCs have only one cur-
rently, the number of homes that 

will have multiple PCs are grow-
ing. Therefore, we should consider 
how an external or internal 
modem scenario can evolve from 
supporting one PC to multiple PCs 
in one household. 

Stand-alone modem 
Many cable and ADSL modems 

are currently designed as external. 
They are connected to the PC via an 
external connection or network for a 
variety of reasons, as shown in the 
first architecture in Figure 5 (a). 

It is simpler to implement a 
stand-alone device than to fit it into 
the PC, for both hardware and soft-
ware integration reasons. This al-
lows faster time-to-market. 
However, this reason will be irrele-
vant as the modem technologies be-
come more mature. 
An external modem allows for an 

easier demarcation point between 
the public network and the sub-
scribers. This is an important con-
sideration from the network 
operator's point of view. If things go 
wrong with the PC, it is much clear-
er whose problem it is. 

External modems avoid the 
need for an installer to open up a 
subscriber's PC as part of the in-
stallation process. This sort of 
install would require significant 
new training that is beyond 
current responsibilities of the av-
erage field crew. 

The external modem configura-
tion helps reduce the upstream 
noise that might be generated by 
the PC if implemented as an in-
ternal PC card, which is extremely 
important in the HFC environ-
ment.3 Nevertheless, this external 
PC approach implies higher cost 
because of the need of a network 
connection between the modem 
and the PC, as well as less inte-
gration opportunity than the in-
ternal PC options. 

The external network connectiv-
ity between the PC and the modem 
might allow easier migration to 
support additional PC by connect-
ing them to the same network. 
There are many different options 
to connect between the PC and 
the external modem. Due to the 
popularity of Ethernet and its low 
component costs, most external 
modems have an Ethernet (10 base 
T) interface. This also requires an 
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additional PC network interface 
card (NIC) if it does not already 
have one for connecting to other 
devices such as a printer. (Even 
without the RBB network, it is 
not unusual to see a LAN such as 
an Ethernet already in place in 
existing homes with multiple PCs 
connecting to a printer.) Although 
Ethernet does not provide quality 
of service (QOS) guarantees, the 
bandwidth of 10 Mbps is going to 
be sufficient for many multimedia 
applications over the HAN, be-
cause it supports very few devices 
(which is not true in the corporate 
network case) and they may not 
be used at the same time. Note 
that a 10BaseT connection might 
limit the maximum downstream 
throughpút to 10 Mbps, instead of 
the 27 Mbps available. However, it 
is unlikely that would introduce a 
problem for most of the applica-
tions being deployed initially. The 
reason is that this only needs to 
support one or so PCs, as opposed 
to the tens to hundreds of PCs 
that might share an Ethernet in a 
corporate environment. Other net-
working options include ATM (es-
pecially applicable for 
ATM-to-the-home-model) and 
IEEE 1394. 

There are a number of ways for 
adding new PCs to the home with 
the external ADSL/cable modem 
connection. If the connection be-
tween the PC and the modem is 
an Ethernet, then additional PCs 
can be connected to the same Eth-
ernet (such as by a shared hub). 
However, this might require mul-
tiple IP addresses supported per 
home (which can be a problem if 
real IP addresses are used). This 
is shown in Figure 5 (b). If the 
connection is a point-to-point ATM 
connection to the PC, then addi-
tional PCs supported by addition-
al ATM interfaces on the modem 
can be expensive. A better ap-
proach to support additional PCs 
can be added via a separate Eth-
ernet connected to the first PC, 
which acts as a dual-home host, 
as shown in Figure 5 (c). In that 
case, the first PC can act as a 
proxy server and a firewall for 
other PCs to protect them from 
Internet intruders. As more soft-
ware functions (such as routing) 
are supported in today's PC oper-

ating systems, this becomes a very 
attractive approach as it avoids 
installing a separate piece router 
hardware at home. 

Internal PC modems 
An alternative for an external 

modem implementation is the PC 
NIC implementation of the equiv-
alent modem as shown in Figure 5 
(d). In the long run, it should be 
cheaper from a modem cost point 
of view, because this allows 
tighter integration and avoids ad-

"The current 
architecture 
of using a 

circuit-switched 
infrastructure to 
access packet 
data (the 
Internet) is 

fundamentally 
broken." 

ditional network cost. (There's no 
need for an additional NIC.) Also, 
this allows for direct access to the 
QOS functions on the ADSL link 
or the HFC link by the PC operat-
ing system. This avoids the need 
to provide QOS over the extra 
Ethernet link, in the case of the 
external modem connected via 
Ethernet. 

However, the internal modem 
implementation does have certain 
disadvantages as alluded to 
earlier. First, this might increase 
the installation cost for the net-
work operator, who needs to open 
the subscriber's PC. Second, the 
subscriber might not like his 
or her PC being opened by the 
network technician. Third, since 
there is an unclear demarcation 
point, the subscriber cannot be 
clear whose problem is it when 
his or her PC malfunctions. 
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Fourth, this requires additional 
software development for the PC 
to integrate this function, which 
might delay the time-to-market. 
However, this might not be an 
issue in the long run as such soft-
ware support is common place. Fi-
nally, if additional PCs need to be 
connected, a new home network 
must be added or more modems 
are needed. 

Let's discuss two ways to sup-
port multiple PCs in this environ-
ment. First, we can add a separate 
network to the first PC that 
contained the internal modem, 
such as in Figure 5 (e). This net-
work can be an Ethernet, which 
means a new NIC for each PC in 
the home. In that case, the first 
PC can act as either a router to 

forward IP traffic to the Internet, 
or as a proxy server to relay Inter-
net traffic. This allows the gate-
way PC to negotiate QOS on 
behalf of the rest of the PCs. This 
can take advantage of the routing 
functions in today's PC operating 
systems. 

Second, we can acquire a new 
internal modem for each new PC 
added as shown in Figure 5 (f). 
However, there are two drawbacks 
for this architecture. First, all 
communication between the PCs 
within the home must go through 
the headend (or CO), potentially 
wasting a lot of the valuable 
bandwidth in the HFC RAN. This 
makes this architecture less of a 
HAN, even though it appears this 
way physically. Second, it requires 

multiple cable modems for each 
home, which is not cost-effective. 
Hence, the first approach is more 
desirable. 

Telecommuting 
Telecommuting has become 

a very important application. 
Currently this is mainly achieved 
by dial-up POTS or ISDN through 
the PSTN to the corporate net-
work boundary that has terminal 
servers. This also is known as re-
mote access service (RAS). The 
RAS is very similar to the one 
being provided by the ISP for its 
dial-up subscribers. In both cases, 
authentication (the person is who 
the person claims to be) and au-
thorization (has the privilege) 
functions are required. The corpo-
rate network must ensure that the 
person dialing in is authenticated 
and authorized (such as an em-
ployee). On the other hand, the 
ISP also must provide authentica-
tion service to the subscriber to 
make sure he or she has permis-
sion to use the ISP service. Both 
can use PPP for encapsulating IP 
packets over the dial-up link, au-
thentication services, IP address 
assignment and optional data 
compression. Since both might 
need to support roaming users 
(traveling), the user dials a long 
distance number or 800 number, 
or local access number to access 
the destination network (corpo-
rate network or Internet). Both 
need to manage a terminal server 
to terminate analog and ISDN 
modem dial-in to their network. 

PPTP 
Instead of the corporate net-

work providing similar support 
as the ISP provides dial-up access, 
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it is very desirable to have a 
single external link connecting to 
the corporate network for all re-
mote access service, without 
supporting a huge modem bank. 
This can be achieved using PPTP,2 
which allows PPP to be carried 
over IP instead of dial-up connec-
tion. This implies that PPTP can 
be supported across the Internet. 
One of the key requirements of re-
mote access is privacy. Since going 
through the Internet is not secure, 
a key feature of PPTP is the en-
cryption capability. It requires a 
PPTP server at the boundary of 
the corporate network to the In-
ternet to terminate PPTP sessions 
from PC clients across the Inter-
net. These clients can dial up to 
the local ISP to access the Inter-
net, after which a PPTP session is 
established to the desired corpo-
rate network's PPTP server visible 
on the Internet. 

There are two options for 
running PPTP. PPTP client soft-
ware can run at the ISP's termi-
nal server, in which case it is 
transparent to the user. Alterna-
tively, PPTP software can run di-
rectly to PC clients, which is then 
transparent to the ISP. 

Hence, PPTP effectively allows 
corporations to outsource their dial-
up infrastructure to the ISPs. The 
Internet becomes a secure virtual 
private network for the corpora-
tions, which is shown in Figure 6 on 
page 100. This applies not only to 

telecommuting applications, but also 
roaming, hoteling and remote office 
connectivity applications. At the 
same time, the ISP can provide a 
value added service. 

PPTP via RBB 
Today, the RAS from home is 

primarily through dial-up access 
through analog modems or ISDN. 
This will change as RBB networks 
become available to bypass the slow 
dial-up connection. PPTP can go 
straight on the Internet, as the 
home PC clients are always connect-
ed to the Internet. 

As we move from narrowband to 
broadband, there are two routes 
PPTP can be used between corporate 
networks and remote users: over the 
Internet and over a public broad-
band network, as show in Figure 7. 

PPTP over the Internet 
As in the case of the narrow-

band dial-up case, PPTP can be 
used directly over the Internet to 
connect a corporate network to 
employees' homes. In the broad-
band case, there is no dial-up. In-
stead we have the PC connected 
directly on a packet-switched RBB 
network running IP. In general, 
the ISPs serving the corporate 
network can be different from the 
one serving the home users or 
traveling employees. Also, the ISP 
can be operated by a telco or cable 
company. There can be more than 
one ISP connected to the CO and 

one of them can be owned by the 
telco operating the CO. 

PPTP over public broadband 
If the corporate network and 

homes are served by the same ISP, 
the ISP has a choice of passing its 
traffic through the ISP's internal 
network, instead of using the In-
ternet. This is used especially if 
they are all connected to the same 
ISP POP and there is no need to 
go the Internet. This situation can 
be further extended to the wide 
area scenario. If the ISP serving 
both the corporate and home user 
has a national backbone network, 
it can retain all the traffic going 
through its own network. These 
can be national ISPs. 

As telcos are building their 
own public broadband network in-
frastructure based on ATM, it is 
desirable for the telco to offer 
connectivity between the home 
and corporate network through 
such an infrastructure, without 
going through the Internet, and 
more importantly, without an ISP 
in the middle. 

There are both technical and 
financial advantages for this model. 
Technically, the performance should 
be better and more controlled than 
going through the Internet, especial-
ly for services that require QOS 
guarantees. Financially, the telcos 
do not need to split the revenue 
with the ISPs in the middle. Fur-
thermore, it allows the telcos to 
provide tiered service. 
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TESTS AND MEASUREMENTS 
By Jerry Harris 

Avoiding the plague: 
System degradation and failure 

ignal degradation and the 
threat of failure. They 
cause sleepless nights for 
cable system engineers 

anticipating installation of digital 
video, data and telephony services. 
System engineers are looking for test 
methods that will make them confi-
dent in the integrity of the network. 
However, while bit error rate (BER) 
tests provide important performance 
data points, they often fail to provide 
the information needed to positively 
identify sources of impairments. 

While the encoding/decoding 
scheme for digital signals systemati-
cally prevents noise and other inter-
ference from directly modulating the 
baseband signal, it cannot eliminate 
the effects on the modulated radio 
frequency (RF) signal. This results 
in changes in the phase and ampli-
tude relationships of transmitted 
symbols and, ultimately, the genera-
tion of symbol errors. In fact, many 
impairments can affect the quality 
and reliable delivery of digitized sig-
nals, and this necessitates measure-
ments to verify system performance. 

The purpose of this article is to ex-
amine several available tests for ver-
ifying system performance prior to 
activating digital services. Through 
this examination, the article identi-
fies means to clarify noise, ingress, 
intermodulation distortion (IMD) 
and other channel impairments. 

BER 
BER testing is a traditional mea-

sure of system performance. BER es-
tablishes a confidence level that there 
is an accurate representation of the 
transmitted digital information reach-
ing subscribers. If the BER is worse 
than target, a constellation plot (a rep-

Jerry Harris is the product market-
ing manager for the Transmission 
Test Products Group of Tektronix, 
headquartered in Beaverton, OR. 

"RF measurements 
can provide 
information 
to quickly 

troubleshoot 
digital channel 
impairment 
problems." 

resentation of the amplitude and 
phase variations of the modulated car-
rier highlighted at sampling instants 
coincident with symbol arrivals) may 
provide some definition regarding 
what kind of impairment is degrading 
the BER. For instance, a coherent spur 
will cause a symbol landing—normally 
a resolved dot in the constellation—to 
be enlarged and appear donut-like. 

However, BER and constellation 
tests may not provide a 
complete picture. Infor-
mation about the exact 
frequency at which the 
spur appears, or whether 
it's IMD or ingress, may 
not be readily apparent. 
Also, there may be times 
when an instrument ca-
pable of producing a con-
stellation may not be 
available, particularly in 
the field. RF measure-
ments can provide infor-
mation to quickly 
troubleshoot digital 
channel impairment 
problems. 

RF measurements 
Several RF tests 

are automated and 

available today to help streamline 
deployment of digital transmis-
sion on cable networks. An RF 
measurement capability needs to 
account for the effects that analog 
channels will have on digital 
transmission and impairments re-
sulting from the digital channels 
alone. Additionally, the measure-
ments will provide greater utility 
if they can be used on a variety of 
modulation formats, such as 64-
QAM (quadrature amplitude mod-
ulation), quadrature phase shift 
keying (QPSK) and quadrature 
partial response (QPR). 
• Averaged power: Maintain-

ing exact level on digital channels 
for proper broadband system power 
balancing is just as important as it 
is on analog channels. Typically, the 
averaged power—an assessment of 
a channel's contribution toward sys-
tem power loading—of digital chan-
nels should be 4-10 dB below the 
peak power of analog channels. 
Digital channels should be leveled 
to within 1 dB of adjacent digital 
channels. We measure averaged or 

Figure 1: Averaged power measurement 
in progress 
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Figure 2: Acliacent channel leakage test 
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mean power for digital signals be-
cause this is equivalent to a mea-
surement made with a thermal 
power meter. Since digital modula-
tion appears as noise to the spec-
trum analyzer, the averaged power 
algorithm uses the same basic 
considerations in its calculations 
as a noise power measurement. 
Figure 1 on page 104 shows an 

averaged power mea-
surement on a 64-QAM 
signal in progress. Notice 
that a very narrow video 
filter is used to maximize 
signal averaging. The 
same precautions used in 
assessing analog channel 
power measurement 
should be applied to digi-
tal. Averaged power mea-
surement can be made 
in-service. 

• Adjacent chan-
nel leakage test (ACL): 
Potential adjacent channel 
interference due to modu-
lator problems can be mea-
sured using the ACL test. 
These include: excessive 

phase noise sidebands; inadequate 
output filter attenuation; generation of 
coherent spurious signals by oscillator 
circuits; or nonlinear operation. Dur-
ing the ACL test, the output from a 
test port on the digital modulator is 
fed directly to the spectrum analyzer 
input. The technician needs to ensure 
the test port power does not exceed 
the maximum input rating of the 
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spectrum analyzer. It may be neces-
sary to disconnect the test modulator 
from the headend to ensure there is no 
backfeed from other modulators. 

"Maintaining 
exact level on 

digital channels 
for proper 
broadband 

system power 
balancing is just 
as important as 
it is on analog 
channels." 

The ACL test will first establish 
a reference power by measuring the 
averaged or mean power of the in-
tended transmission from the modu-
lator. Independent sub-routines then 
measure coherent (CW-like, that is, 
continuous-wave-like) and noncoher-
ent (noise-like) interfering signals in 
each adjacent channel space. The 
powers of the interfering signals are 
summed and then divided into the 
reference power to indicate, in dBc, 
the potential interference ampli-
tude. Figure 2 shows the upper ad-
jacent channel space being 
measured on a 64-QAM channel. 
Headend ACL measurements can be 
made in-service as long as backfeed 
from other modulators does not in-
terfere with the measurement. 
• Desired-to-undesired signal 

ratio (D/U): DIU is a noise and dis-
tortion test for digital channels. This 
test does not isolate individual im-
pairments. Instead, it sums the pow-
ers of individual signal elements 
that comprise undesired power, in-
cluding: analog-generated composite 
second order (CSO) and composite 
triple beat (CTB); digital channel 
composite intermodulation (CIM); 
ingress; headend-generated spurii; 
and system noise. 

Digital channel CIM (due to mix-
ing of channels in a nonlinear de-
vice) may result in what appears to 
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Figure 3: Significant third-order IMD on analog/digital HFC 
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be a rise in the system noise floor 
of the test channel. Because the 
input data stream is essentially 
random, data values appear across 
the channel spectrum instanta-
neously and the intermodulation 
appears as noise. This distortion is 
difficult to differentiate from sys-
tem noise and it affects the desired 
digital signal the same way. There-
fore, intermodulation and system 
noise can be measured together. If 
a complete system characterization 
is desired, the noise should be iso-
lated. This can determine if the 
noise problem is worsening. Anoth-
er third-order IMD function in-
volves the mixing of analog and 
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channels 

digital channels where they co-
exist on a single RF broadband sys-
tem. Figure 3 illustrates the 
intermodulation function. As shown 
in Figure 4, the resulting product is 
a spectrum that approximates the 
filtered shape of the digital modu-
lators used in the system and is 
centered in the test channel. 

During the course of the mea-
surement it is possible to view the 
spectrum to qualify what kind of 
distortions are in the channel spec-
trum. Individual coherent distor-
tions can be measured by a version 
of CTB/CSO measurement for digi-
tal channels. "U" sub-routines mea-
sure coherent and noncoherent 

distortions and the 
summed power is divided 
into "D," which is the av-
eraged power of the in-
tended transmission of 
the test channel. 

Desired-to-undesired 
ratio minus threshold is 
an approximation to oper-
ating margin. For in-
stance, if D/U is 38 dB 
and threshold is at 28 dB 
for a 64-QAM channel, the 
approximate operating 
margin would be 10 dB. 
D/U is an out-of-service 
test. After "D" has been 
measured, the modulator 
needs to be turned off to 
see the underlying distor-
tions and noise in the 

channel. Figure 5 on page 110 shows 
a D/U test in progress. 
• Digital CTB/CSO: This mea-

surement provides a means to deter-
mine the power ratio between the 
averaged power of a digital channel 
and individual analog channel-gen-
erated composite distortions, coher-
ent ingress and headend-generated 
spurii. The measurement itself is no 
different than conventional analog 
transmission, except the reference 
power is in terms of average rather 
than peak. 
• Carrier leakage measure-

ment: Carrier leakage is the differ-
ence between the channel signal 
averaged power and CW power of 
the residual, unmodulated carrier. 
One method of measurement is to 
determine channel averaged power, 
obtain a reference and set the mod-
ulator's I and Q inputs to zero. The 
power of the remaining carrier is 
then measured and divided into the 
reference power to derive carrier 
leakage in dBc. 

If the carrier leak is significantly 
high, it's possible to make the mea-
surement in-service by exactly cen-
tering the channel in the spectrum 
analyzer display, then reducing both 
resolution bandwidth and span/divi-
sion. Since the digital modulation is 
noise-like, less modulation power is 
being passed through the IF filter 
and, therefore, its amplitude is re-
duced relative to the residual carri-
er signal. This process "reveals" the 
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Figure 5: Desired-to-undesired signal ratio measure-
ment on hybrid analog/digital system 
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Figure 6: 1% 
exposed 

of averaged power carrier leak 
using in-service technique 
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carrier leak. Figure 6 
shows a carrier leak of 
one percent of averaged 
power on a digital signal 
using the in-service tech-
nique. The noise-like 
spectrum surrounding 
the CW carrier is the 
bandwidth-limited digi-
tally modulated signal. 

• Channel fre-
quency response: Pas-
sive and active system 
component defects can 
result in frequency de-
pendent variations in 
amplitude and delay. 
These defects can cause 
inter-symbol interference 
(ISI) that, in turn, can 
cause symbol errors. ISI 
also can result from lo-
cating a digitally-modu-
lated channel close to a 
skirt of a system band-
pass or diplex filter. 

A cable system en-
gineer can conduct an 
approximation test 
for channel flatness 
in-service as long as the 
modulator test port flat-
ness represents actual 
modulator output. 
Here's how: 

1) Using the most 
narrow video filter pos-
sible while maintaining 
amplitude calibration, 
display the test channel 
to fully occupy the span 

of the spectrum analyzer, then 
save the modulator test port spec-
trum to the analyzer's display 
memory. 

2) Use B Minus Save A to sub-
tract the same channel spectrum ac-
quired at a downstream test point, 
such as at the input of an integrated 
receiver decoder (IRD). 

3) Observe any variances from 
a flat line difference display and 
measure using marker functions. 
Variances near the digital signal 
null points between channels are 
not terribly important since the 
signal power at those points is 
quite low. 

Summary 
Network integrity is a top con-

cern for cable system engineers re-
sponsible for the installation of 
digital video, data and telephony 
services. They can't afford to be 
plagued by signal degradation or 
the threat of failure. While tradi-
tional digital transmission tests of 
BER, constellation and eye dia-
gram provide important perfor-
mance data points, they often do 
not provide all the information 
needed to positively identify 
sources of impairments. A solution 
is RF measurements, which can 
supply needed information to clar-
ify noise, ingress, IMD and other 
channel impairments. Several au-
tomated RF tests are available 
today that can streamline deploy-
ment of digital transmission on 
cable networks. CT 
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More Communication Analyzers 
than the White House Press Corps. 
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It doesn't take an act of Congress to 
get the test equipment you're looking for. 
GE Capital Test Equipment Management 
Services has expanded its inventory of 
BERTS and telecommunications test equip-
ment available for rent, lease or purchase. 

Now we have more than 120,000 
pieces of brand-name equipment, like 
Telecommunications 
Techniques, Hewlett-
Packard, Anritsu and 
Phoenix to choose 
from. Easy to find in 
our free catalog, 
and ready for fast, 
overnight delivery. 
Which means 
finding a particular 
T-carrier analyzer, digital test set or 
datacom analyzer has never been easier. 

All supported by experienced tech-
nical specialists and a quality system 
registered to ISO 9002. And backed by our 
exclusive Customer Service Guarantee: 
If far any reason you're unhappy with your 
rental, simply dial 1-800-GE-RENTS and ask 
fora Customer Service Representative. If we 
cannot make it right, your rental will be free. 

The next time you're up against 
a deadline for test equipment, call 
1-800-GE-RENTS. 
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REGULATORY WATCH 
By Robert E. Baker 

A guide to the 1997 NESC 
n the cable telecommu-
nications industry, we 
are often faced with 
meeting code require-

ments during the construction of 
new outside plant. Just where do 
these code requirements come 
from? How do we find them to as-
sure they are met? This article 
will attempt to provide a quick ref-
erence guide to the National Elec-
trical Safety Code (NESC), some of 
its more frequently used code ta-
bles, and as required, a brief ex-
planation of the application to us. 

This article will not cover all the 
applicable codes, nor will it attempt 
to explain fully all of the possible 
deviations due to different applica-
tions. The reader should refer to the 
full NESC text, tables and footnotes 
for a complete understanding. 
Please remember that the NESC ap-
plies to our outside plant only. For 
communications wiring and equip-
ment in, on or attached to struc-
tures, please refer to the National 
Electrical Code (NEC). 

Grounding 
The requirements for grounding 

communication apparatus (that's 
us), have not really changed for 
many years. NESC Rule 94 first dic-
tates that we use "existing elec-
trodes" in the following order: 
bonding to the main electrical ser-
vice ground, bonding to a metallic 
water piping system, or bonding to 
steel reinforcing bars in concrete 
foundations and footings. 

Secondly, if the previous is not 
possible, we go to "made electrodes." 
Made electrodes consist of driven 
rods, buried wire, strips or plates 
and pole-butt plates and wire 
straps. In Rule 94, the driven rod 

Bob Baker is chief technician for 
TCA Cable TV in Clovis, NM. He is 
Broadband Communications Tech-
nician I Engineer (BCT I E) certified 
by the Society of Cable Telecommu-
nications Engineers. 

"Remember that 
the NESC applies 
to our outside 
plant only." 

must be 5/8-inch diameter and 8 
feet long. However, NESC Rule 
99A3 has an exception for communi-
cations apparatus, which, if we must 
go to a driven rod for lack of a bet-
ter choice, we are permitted to use a 
1/2-inch diameter 5-foot rod. It 
should be noted that the NESC re-
mains in concert with the NEC and 
if a rod is driven, it is required to be 
bonded to the main supply electrode 
using #6 AWG copper wire. 

There are additional grounding 
requirements for messenger wires 
and guys. Refer to NESC Rule 92 
for details. 

Fiber-optic cable 
While fiber-optic "conductors" with-

in a cable are nonmetallic and do not 
conduct electricity, such cable fre-
quently are carried by conductive mes-
sengers or energized phase conductors 
and may include auxiliary metallic 
conductors within the cable. Therefore, 
fiber-optic cables are treated the same 
as a conductor of the voltage that can 
be carried on the cable messenger or 
its interior auxiliary conductors. Such 
cables must be treated as supply or as 
communication and be located accord-
ingly. For the purpose of these rules, 
the following definitions apply: 
• Fiber-optic cable communi-

cation: A fiber-optic cable meeting 
the requirements for a communica-
tions line and located in the commu-
nication space of overhead or 
underground facilities. 
NESC Rule 230F2 says "Cable 

defined as 'fiber-optic-communica-
tion' shall have the same clearance 
from supply facilities as required for 
a communication messenger." 

• Fiber optic cable supply: A 
fiber-optic cable located in the sup-
ply space of overhead or under-
ground facilities. 
NESC Rule 230F1 says "Cable 

defined as 'fiber-optic-supply' sup-
ported on a messenger that is effec-
tively grounded throughout its 
length shall have the same 
clearance from communications fa-
cilities as required for a neutral con-
ductor meeting Rule 230E1." 
NESC Rule 230F lb says "Cable 

defined as 'fiber-optic-supply' that is 
entirely dielectric, or supported on a 
messenger that is entirely dielectric, 
shall have the same clearance from 
communications facilities as re-
quired for a neutral conductor meet-
ing Rule 230E1." 
NESC Rule 230F1c says "Fiber-

optic supply cable supported on or 
within messengers not meeting Rule 
230Fla or 230Flb shall have the 
same clearances from communica-
tions facilities required for such 
messengers." 
NESC Rule 230Fld says "Fiber-

optic-supply cables supported on or 
within a conductor(s), or containing 
a conductor(s) or cable sheath(s) 
within the fiber-optic cable assem-
bly shall have the same clearances 
from communications facilities re-
quired for such conductors. Such 
clearance shall be not less than that 
required under Rule 230Fla, 
230F1b, or 230F1c, as applicable. 
NESC Rule 230Fle says 'Fiber-

optic-supply cables meeting Rule 
224A3 are considered to be commu-
nication cables when located in the 
communications space.'" 
NESC Rule 224A3 says "Commu-

nications circuits located in the sup-
ply space in one portion of the 
system may be located in the com-
munication space in another portion 
of the system if the following re-
quirements are met: 
NESC Rule 224A3a: "Where 

the communication circuit is at 
any point located above an ener-
gized supply conductor or cable, the 
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Depend on our strength. 
Maybe you thought low loss 
cable was all pretty much the 
same. Maybe you weren't 
aware that Times Fiber TX 
cable's thicker stronger outer 
conductor resists damage, 
particularly side impacts, during 
pulling in. 

Our robust low loss cable also 
means a higher pull force and 
better flex life. Our outer 
conductor is drawn, not 

welded, so there's nothing 
which may shorten the cable's 
life. And since you don't have 
to grip the jacket in the 

connector, it can't pullback 
and weaken your system. 

And the lower resistance 
means you build in more 

ampacity to power the added 
value services of the future. 

In fact, there's really only one 
thing our 1 GHz TX low loss 
cable has in common with 
the competition. Price. 

So no matter if you have a new 
build, extension or upgrade, 

go for strength; 
go for power; 
go for TX10. 

1T-Fc 
Times Fiber Communications, Inc. 

Division of Amphenol Corporation 

USA Tel: +1 800 677 CAN 
USA Fax: +1 203 265 8422 

Fax: +44 1279 600677 No. A2405 No. FM 30817 
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Symbols for identification of buried cables 

-4E— 3 

Printed data 

Clear space 

—3H- -4-3H 

H 

Symbol for communication cable 

Printed date 

Clear space 

—3H---

Symbol for supply cable S' 

H = Height of printed characters; determined by cable manufacturer. 

communication circuit shall be pro-
tected by fuseless surge arresters, 
drainage coils, or other suitable de-
vices to prevent the communication 
circuit voltage from normally ex-
ceeding 400 V to ground." 
NESC Rule 224A3b: "Where the 

communication circuit is always lo-
cated below the supply conductors, 
the communication protection shall 
meet the requirements of Rule 223." 
NESC Rule 224A3c: "The transi-

tion(s) between the supply space and 
the communication space shall occur 
on a single structure; no transition 
shall occur between line structures. 
Exception: Service drops meeting 
Rule 224A3a and Rule 224A3b may 
originate in the supply space on a 
line structure or in the span and ter-
minate in the communications space 
on the served structure." 

Ground clearance 
NESC Table 232-1 covers the ver-

tical clearance of our plant above 
ground, roadways, rails or water sur-
faces. Basically if you have grounded 
guys, messengers, or insulated (jack-
eted) communication cables, the 
clearances are: Category 1, tracks of 
railroads (nonelectrified): 23.5 feet; 

Category 2, roads, streets and other 
areas subject to truck traffic: 15.5 
feet; Category 3, driveways, parking 
lots and alleys: 15.5 feet; Category 4, 
spaces and ways subject to pedestri-
ans or restricted traffic only, 9.5 feet. 
Trucks are defined as any vehicle ex-
ceeding 8 feet in height. Rules apply 
whether streets or roads are paved 
or unpaved. Distances are greater for 
noninsulated communications cables. 

Clearance from structures 
NESC Table 234-1 covers clear-

ance of our plant adjacent but not at-
tached to buildings and other 
installations. Again for insulated 
(jacketed) communications cables, 
messengers and grounded guys, the 
clearances are: Category la(1), hori-
zontal from buildings, walls, projec-
tions and unguarded windows: 4.5 
feet; Category lb(1), vertical over 
roofs or projections not readily acces-
sible to pedestrians: 3.0 feet; Catego-
ry lb(2), over roofs and balconies 
readily accessible to pedestrians: 10.5 
feet. A roof, balcony or area is consid-
ered readily accessible to pedestrians 
if it can be casually accessed through 
a doorway, ramp, window, stairway, or 
a permanently mounted ladder whose 

bottom rung is less than 8 feet from 
the ground. Distances are greater for 
non-insulated communications cables. 

Clearance between 
NESC Table 235-5 covers vertical 

distances between conductors at sup-
ports (poles). When talking about 
communications cables, this table 
refers to NESC Rule 224A2a that in 
turn refers the reader to NESC Rule 
230E1. This simply says it applies to 
communications cables supported by 
an effectively grounded messenger. 
The clearances are: Category 1, for 
communications cables located in the 
communications space: 40 inches and 
Category 2, for communications cables 
located in the supply space: 16 inches. 

Mid-span sag 
The distances listed are typically 

at the support structure. NESC Rule 
235C2b(1)(a) gives the 75% rule; that 
is, the sag related clearance between 
conductors running above and paral-
lel to one another, for voltages of less 
than 50 kV, the clearance may be re-
duced to 75% of that required at the 
support per NESC Table 235-5. 

There is an exception to this: Neu-
tral conductors (effectively grounded) 
and supply cables meeting NESC 
Rule 230C1 (cables that are support-
ed on an effectively grounded bare 
messenger, that is, a triplex service 
drop) may have a clearance of 12 
inches at any point in the span, pro-
vided that a clearance of 30 inches is 
maintained between the supply con-
ductors and cables and the communi-
cations cables at the supporting 
poles. A special point should be made 
that cables tend to look like they 
have less sag than they actually 
have, so the natural tendency is to 
leave the wire too slack, unless sag 
or tension is actually measured. 

Also, if the wire is installed the 
same on a cold or hot day as it should 
be on a "NESC blue bird" day (60° F), 
the result can be catastrophic. Pulling 
too tight on a hot day causes structur-
al problems on cold days. Pulling too 
loose on a cold day produces too much 
sag on a hot day. Cables and messen-
gers should be checked at installation 
to assure appropriate sag and tension. 

More clearances 
The NESC refers to street lights 

as "luminaire" throughout its text. 
NESC Rule 238D states that "if a 
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drip loop of conductors entering a lu-
minaire bracket or traffic signal 
bracket from the surface of the struc-
ture is above a communication cable, 
the lowest point of the loop shall be 
at least 12 inches above the commu-
nication cable or through bolt." 

Underground conduit 
systems separations 

Separation of communication 
conduit systems from supply con-
duit systems are: NESC Rule 
320B2a-3 inches of concrete; 
NESC Rule 320B2B-4 inches of 
masonry; and NESC Rule 320B2c-
12 inches of well-tamped earth. 
There is an exception to this that al-
lows lesser separations when all 
parties concur. 

Underground direct 
buried separations 

These rules apply to cables or 
conductors when the radial separa-
tion between them will be less than 
12 inches, which is usually the case 
in joint use trenching. 
NESC Rule 354C: "The cables or 

conductors of a communications cir-
cuit (CATV) and those of another 
communication circuit (telco) may be 
buried together with no deliberate 
separation between facilities, provided 
all parties involved are in agreement." 
NESC Rule 354D: "Supply cables 

or conductors and communications 
cables or conductors may be buried 
together at the same depth with no 
deliberate separation between facili-
ties, provided all parties involved 
are in agreement and the applicable 
rules in 354D1 are met and either 
Rule 354D2 or 354D3 is met." 

This situation is most likely to 
apply to service trenches where the 
supply service drop (secondary volt-
ages) and the CATV and/or telco drop 
share the same trench from the 
pedestals to the home. Rule 354D1 
states that communications cables 
and communication service wire hav-
ing metallic conductors or metallic 
components shall have a continuous 
metallic shield under the outer jacket. 
It goes on to limit voltages that can be 
on the supply cables. The other two 
rules, 354D2 and 354D3 are safety re-
quirements for the supply cables. 

Direct-buried cable 
The requirement of embossed 

identification symbols on supply and 

communications cable first appeared 
in the 1993 edition of the NESC. Be-
cause of industry implementation 
problems and to allow time to use up 
existing unmarked supplies, its imple-
mentation was delayed until Jan. 1, 
1994, and then again until Jan. 1, 
1996. The 1997 edition clarifies the 
ability to separate or combine sequen-
tial markings. 
NESC Rule 350G: "All direct 

buried jacketed supply cable...and all 
direct-buried communication cables 
shall be legibly marked as shown in 
Figure 350-1 (page 114). The appro-
priate identification symbol shown in 
Figure 350-1 shall be indented or 
embossed in the outermost cable 
jacket at a spacing of not more than 
40 inches. The symbol may be sepa-
rate or sequentially combined with 
other data, or symbols (or both) 
printed on the jacket. If the symbol is 
sequentially combined, it shall be 
separated as indicated in the accom-
panying figure. This rule shall be-
come effective for cable installed on 
or after 1 January, 1996." 

There are two exceptions noted, 
one that cables which cannot be 
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effectively marked (too small or the 
jackets too thin) need not be marked; 
and the other that unmarked cable 
from stock existing prior to January 1, 
1996 may be used to repair unmarked 
direct-buried jacketed ... communica-
tion cables. This means you can't in-
stall it after Jan. 1, 1996, but you can 
use it for repairs only to already in-
stalled unmarked cables. 

Summary 
The NESC is the national standard 

for safety in the installation, mainte-
nance and operation of electric supply 
and communication system facilities. 
It is published by the Institute of 
Electrical and Electronic Engineers 
and updated about once every three 
years. Copies may be obtained by con-
tacting the IEEE customer service, 
445 Hoes Lane, P.O. Box 1331, Piscat-
away, NJ 08855-1331; phone: (800) 
678-4333; and fax: (908) 981-0060. 
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CABLE'S COMPETITION  
By Bill Wignall 

True multimedia through the air 
Editor's note: Multichannel multi-
point distribution service (MMDS) 
and local multipoint distribution ser-
vice (LMDS) have long been consid-
ered the cable telecommunications 
industry's sworn adversaries 

But as part of this article details, 
it doesn't necessarily have to be an 
adversarial relationship. Think cre-
atively. In part, this article proposes 
that if you're looking for an afford-
able "last-mile" solution to full-ser-
vice fiber-optic networks, you might 
consider using LMDS as a wireless 
fiber-optic plant extension. You may 
find it goes up quickly, and could 
cost less in the long run than deploy-
ing a full-blown fiber-optic network. 

w hat are two of the hottest segments of the communi-
cations industry today? 
Many people would an-

swer wireless and broadband. 
What would happen if these two 

segments were then brought togeth-
er? You would have a new hybrid 
segment called "wireless broad-
band!" You also would have MMDS 
and LMDS, because that's exactly 
what they are: wireless broadband, 
digital networks capable of deliver-
ing high-bandwidth, multimedia sig-
nals over the air. 

Such systems have become possi-
ble because of recent advances in 
various key technical areas of our 
industry including high frequency 
RF transmission, cellular architec-
tures, digital compression and 
broadband switching. 

Talking the talk 
MMDS operates typically from 

2.5 to 2.686 GHz but has been used 
in the 3 to 4 GHz frequency band as 
well. Although MMDS systems cur-
rently are deployed primarily for 
broadcast video applications, recent 
advances in technology and in the 

Bill VVignall is vice president of 
sales and marketing for Broadband 
Networks Inc. He can be contacted 
at (204) 982-8480. 

regulatory arena have allowed these 
digital networks to evolve, with 
greater channel capacity and the po-
tential for two-way communication. 

"LMDS networks 
represent 

wireless fiber 
plant extensions 
for a fraction of 
the capital costs 
inherent in the 
deployment of 

fiber networks." 

LMDS utilizes frequencies allocat-
ed somewhere in the 23 GHz to 30 
GHz range, the precise band differing 
for various areas of the world. Band-
width allocations have ranged from 
250 MHz to over 1,000 MHz. The 
combination of large bandwidth allo-
cations and digital technology can 
provide very effective solutions for 
video, voice and data services. LMDS 
will provide a full complement of 
broadcast entertainment, and two-
way video, voice and data communica-
tion. While nationwide licenses have 
already been allocated in Canada, the 
United States is still awaiting an-
nouncement of LMDS auction rules. 

MMDS in action 
MMDS has been delivering wire-

less cable service in analog format in 
the United States for years. Channel 
capacity typically was limited to less 
than 31 channels because of the 6 
MHz bandwidth requirement of each 
analog channel. The new digital 
MMDS network employs digital 
compression technology to increase 
channel capacity and provide laser 

disc-quality programming. Such a 
network is comprised of three main 
portions: the digital headend, the 
transmission network, and the cus-
tomer premises equipment. 

Each headend consists of an inte-
grated MPEG-2 digital signal com-
pression, statistical multiplexing, 
and quadrature amplitude modula-
tion (QAM) system that provides the 
foundation for the signal generation. 
The use of International Standards 
Organization-compliant encoding 
and digital video broadcasting-com-
pliant modulation ensures the scala-
bility of the architecture. 

The transmission network em-
ploys outdoor, tower-mounted broad-
band transmitters. Utilizing 
solid-state power amplifiers (SSPA) 
at each trunking and distribution 
site eliminates the need for shelters 
and support equipment. These 
transmitters are tied back to the 
headend site and constantly moni-
tored through the system supervisor 
software. Multiple overlapping sites 
can be employed in a digital MMDS 
network to improve line-of-sight 
penetration of "homes passed." 

At the customer premise, the digi-
tal signals are received by an anten-
na and downconverted for connection 
to the consumer set-top box, which is 
fully addressable and controlled from 
the operator's customer service facili-
ty. These set-top units provide full 
resolution MPEG-2 (Moving Pictures 
Experts Group) decoding, on-screen 
display and support V-chip and 
closed captioning service. The in-
stalled data port will be used for re-
turn path transmissions when full 
two-way services, including Internet 
access currently in field trials, are 
deployed later this year. 
A conditional access and control 

system, using smart card technology 
and software downloaded from the 
headend, gives the operator com-
plete authorization over the entire 
network and protects it from piracy. 

The largest, most advanced such 
MMDS network is located in Mani-
toba, Canada. The Manitoba system 
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covers an area of more than 36,000 
square miles, encompassing more 
than 300,000 line-of-sight (LOS) 
homes. The network operates from 
two headends that provide signals 
to the eastern and western parts of 
the system and also provide redun-
dancy to each other in the event of 
network problems. A unique in-band 
trunking system interconnects the 
nine transmit towers, using the 
same frequency as the distributed 
signal, allowing the network to ex-
pand its coverage on demand. The 
rapid success of this service has led 
to subsequent deployments of the 
technology around the world. 

LMDS lowdown 
LMDS networks, due to the prop-

agation characteristics of signals in 
this frequency range, are based upon 
cellular-type architectures, and are 
used as a wireless access technology 
for fixed (not mobile) applications. 
A typical LMDS cell size will run 

from a few kilometers up to about 
10 km, based on factors including 
environment and terrain, popula-
tion densities and traffic capacity 
requirements. Very large traffic ca-
pacities—in excess of 10 Gbps—are 
achieved through the use of sophis-
ticated modulation technologies (16/ 
64-QAM), excellent frequency reuse 
(N = 1), and cell sectorization. Over-
lapping of cells within the network 
maximizes subscriber accessibility 
via LOS from multiple cell sites. 

Service applications available for 
such systems include MPEG-2 
broadcast and interactive TV, high-
speed Internet access and telephony 
for residential applications as well 
as content-independent data ser-
vices based on asynchronous trans-
fer mode (ATM) at multiples or 
fractions of OC-3 (155 Mbps) levels 
for commercial applications. 

Given the enormous capacity and 
high data rates that will be handled 
by the RF portion of the LMDS sys-
tem, the network backbone must be 
equally capable. A broadband 
switching technology, such as ATM, 
is therefore the most likely candi-
date for interconnection of the cells. 
In that case, an ATM multiplexer is 
collocated with the wireless equip-
ment at each cell site. For sites not 
accessible on fiber, a microwave link 
can serve as an alternative (See the 
accompanying figure.) 

LMDS network architecture 

Network management 

Digital 
eaded MSC 

feeds 

Customer service 
billing system 

ISP 

Office building 

Residential subscribe 

This ATM backbone also provides 
the function of interfacing to the 
various other networks with which 
LMDS will need to communicate to 
provide a fully competitive offering 
of video, voice and data services. Ex-
amples include the public switched 
telephone network for voice services 
or Internet service providers for In-
ternet access. A number of key 
LMDS networks can be attached via 
the ATM backbone, including the 
digital video headend, network man-
agement platforms and customer 
service/billing systems. 

This range of applications indi-
cate that LMDS networks represent 
wireless fiber-optic plant extensions 
that can be deployed very quickly 
and at a fraction of the capital costs 
inherent in the deployment of fiber 
networks. In essence, such wireless 
networks can be viewed as an af-
fordable last-mile full service solu-
tion by many potential operators. 

LMDS in the house 
Customer premise equipment sup-

porting the LMDS network is made 
up of three primary parts. The RF 
portion mounts outdoors and includes 
the appropriately sized antenna 
(starting at about 30 x 30 x 4 cm for a 
flat panel) and transceiver for inter-
facing to the RF network. This equip-
ment is connected to an intelligent 
indoor device capable of separating 
the downconverted signal into a 
voice, data and video component for 
connection to the telephone, computer 

and cable TV wiring respectively. 
For return path transmission, this 

device combines the same three ser-
vices into one signal for connection 
to the RF portion to enable trans-
mission from the customer premise. 
The final portion of the customer 
premise equipment is a video set-top 
box capable of decoding the digitized 
TV signal back into NTSC format for 
input to a standard TV. 

International applications 
While digital LMDS networks 

are just beginning to be deployed 
in Canada and the United States, 
the benefits associated with this 
system have been proven interna-
tionally. In Kobe, Japan, where a 
1994 earthquake destroyed much 
of the city's wired infrastructure, 
LMDS has been used as a lower 
cost, easily deployed restoration. 
Digital compression was incorpo-
rated, based on the operator's de-
sire to maximize use of the 600 
MHz of allocated spectrum. 

The deployment of this network 
was planned in three stages: 1) 
Delivery of cable TV services to 
250,000 MDU subscribers; 2) Provi-
sion of interactive services, includ-
ing Internet and videoconferencing, 
in the existing service area; and 3) 
Delivery of interactive ATM services 
including video, voice and high-
speed Internet access. The network 
is currently in its first stage with 
the provision of interactive services 
awaiting the required licensing. CT 
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BACK TO BASICS 
By Mary Nelson 

How to prepare for 
technical certification 
T 

he Society of Cable 
Telecommunications 
Engineers' Broadband 
Communications Techni-

cian/Engineer (BCT/E) certification 
program stands alone in its recognized 
value as an unencumbered vehicle for 
demonstrating true lasting knowledge. 

Certification as defined by the So-
ciety is "the formal recognition by a 
cognizant peer group of the demon-
strated accomplishment of proficien-
cy with and the comprehension of the 
uniquely defined body of knowledge 
at a point in time." It is not a mea-
sure of competence. It is not solely 
the passing of an examination. 
Rather, it is the demonstration of the 
prescribed level of knowledge as de-
fined, through a combination of expe-
rience, education and examination. 

Certification is not a course of 
study per se. While there is no doubt 
that study and research are integral 
parts of the process, the intention of 
the BCT/E program is to certify the 
acquisition of knowledge in definable 
disciplines. There are many examples 
of training programs that have a 
final exam that is required to pass 
the course. BCTfE certification is an 
independent method of showing com-
mand of technical material apart 
from a specific course of study. 

By providing an independent 
exam, the BCT/E program is not in-
fluenced by factors that can detract 
from the accomplishment of passing 
an exam. Examples of other issues 
that are often involved in specific 
courses of study are things such as: 
good attendance record for the class, 
quizzes or class projects that con-
tribute points toward the final grade, 
and even in some cases the level of 
comfort the instructor has with the 
student. These are not necessarily 

Mary Nelson is vice president of tech-
nical programs for the Society of 
Cable Telecommunications Engineers. 

inappropriate in and of themselves, 
but they do not show the full accom-
plishment in actual learning that 
took place as a result of the class. 

Assess current knowledge 
Since there is not a specific 

course of study for BCT/E exams, it 
can be difficult to know what mater-
ial you are expected to understand. 
BCT/E exams are developed from an 
outline of topics germane to each 
category. These outlines are pub-
lished from time to time and are, of 
course, always available from SCTE 

"Since there is 
not a specific 

course of study 
for BCT/E exams, 
it can be difficult 
to know what 

material you are 
expected to 
understand." 

national headquarters. As an exam-
ple, the outline for Category I, "Sig-
nal Processing Centers," is shown in 
the sidebar. It consists of six major 
sections covering all aspects of 
headend equipment and mainte-
nance. Within each of these major 
divisions there are specific topics 
that may be covered in the exam. 

In preparing for certification you 
should start by reviewing the appro-
priate outline for the category you 
are going to test in. Look at each 

topic and ask yourself, "Am I comfort-
able with the subject title to the ex-
tent that I could explain it to 
someone who is not knowledgeable in 
this area?" This will help you to iden-
tify any areas that may need further 
study prior to taking the exam. 

Seek additional training 
When you have identified areas 

that you wish to study further, you 
will want to find a source or two for 
researching that topic. In addition to 
the outline for each BCT/E category, 
there is a corresponding bibliography. 
Included are books, published papers, 
videotapes or courses of study that 
have been identified as being helpful 
in preparing for the exams. In some 
cases these have been used as sources 
for generating exam content. 

Do not look at the bibliography and 
think that you must acquire all of the 
listed references. Many of the refer-
ences contain duplication of topic cov-
erage. Often you will find that these 
books and videos are readily available 
to you through your company library 
or your local SCTE chapter. Check 
around and see what you have avail-
able first. Then, if you find that you 
are not able to find material on the 
topic, check with others who have 
tested or are knowledgeable in that 
particular area and find out what 
books or courses they found helpful. 

Take the exam 
Now that you have reviewed the 

outline and studied up on weak 
areas, you are ready to take the 
exam. Prior to sitting for the exam 
you should make sure you have 
done the following: 
• Made sure that you are an ac-

tive national member of SCTE. 
• Reviewed the rules of the 

BCT/E program. 
• Applied to the BCT/E program 

for the level of certification you wish 
to pursue. 
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• Contacted your local chapter to 
sign up for the next testing session. 
• Made sure that you are thor-

oughly rested prior to sitting for the 
exam. Your performance on the 
exam can be severely impacted by a 
lack of sleep. 

You may take any reference mater-
ial that you think may be helpful into 
the exam session. The only thing that 
is not allowed is anything that takes 
on the form of an exam. This includes 
quizzes and final exams you may 
have taken previously as part of a 
course (i.e., National Cable Television 
Institute chapter quizzes, practice 
exams and final exams). 

What to expect 
Obviously there is a difference in 

exam content based on whether you 
are taking a technician- or engineer-
level exam. For the engineer exam 
(other than the exam being more dif-
ficult) the questions will delve deep-
er into theory and application 
whereas the technician exam is 
geared more to basic understanding 
and application of equipment. Cate-
gories I through VI consist of 50 
multiple choice questions. (Category 
VII consists of three scenarios that 
you must address in essay style.) 
You will need to score 75% correct or 
better in order to pass each exam. 

In the event that you do not pass 
the exam (many have had the oppor-
tunity to experience the fail letter so 
you are not alone) you will be sent a 
bar graph that shows how you did in 
each area of the outline for that cat-
egory. Take this information and 
compare it to the outline for the cat-
egory to help you see where further 
study is needed. SCTE national 
headquarters staff stands ready to 
assist you in any possible way. You 
also may want to contact your re-
gional director or your local chapter 
officers since many of them have 
been involved in the certification 
program themselves. 

Above all, don't give up! There is 
an old saying that goes something 
like this: "That which you work 
hardest for is that which you cherish 
most." Ask any BCT or BCE certified 
candidate and they will tell you just 
how much the achievement of certifi-
cation has meant to them. And there 
are not too many of them who found 
it to be a cake walk. CT 

BCT/E Category I program outline 

I. Design 

A. Site selection 

B. Building requirements 

C. Heating and cooling 

D. Grounding and bonding 

E. Powering 

F. Layout and cabling 

G. Channelization 

II. Antenna types and theory 

A. Off-air 

B. Microwave 

C. Satellite 

Ill. Channel equipment 

A. Processors 

B. Modulators 

C. Demodulators 

D. Emergency alert systems 

E. Scramblers and descramblers 

IV. Satellite equipment 

A. Satellite receivers 

B. LNAs, LNBs, LNCs 

C. Powering 

V. Laser transmitters and 

receivers 

A. Laser types 

B. Receiving equipment 

C. Setup and operation 

VI. Maintenance 

A. Test equipment 

B. Measurement techniques 

C. Monitoring and record 

keeping 

D. Federal Communications Com-

mission rules and regulations 
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BACK TO BASICS 
By Wayne H. Insley 

Preparing for 
career advancement 

s with most endeavors, 
preparation is one of the 
single-most important 
steps to success. In the 

case of having a knowledgeable 
technical work force, this especial-
ly is true. Gone are the days of 
techs learning "everything they 
need to know" on the job. 
Providing a comprehensive techni-
cal training program can be a 
challenge, one that requires a 
major commitment from both com-
pany and individual. Our industry 

has matured, and along with that, 
today's broadband systems have 
become increasingly complex. That 
little side road leading from tubes 
to transistors to integrated cir-
cuits to fiber optics to digital, has 
become the "information super-
highway." 

Yes, it's a superhighway, but with 
the right preparation it can be navi-
gated successfully. A well-trained staff 
is a first step. How does one approach 
the complexities of this task? Break it 
down. Borrowing some mathematical 

NCTI broadband interactive training system 

Client-Provided Installation Training Simulators 

Installer Technician Course 

Installer Course 

Installer 
Course 

Assumed Industry Knowledge: 
None 

Cable Services 
How a Cable System Works 
Customer Service 
Safety Equipment 
General Tools 
Cable Installation Tools 
Ladders and Handling 
Pole Climbing 

-i, Installation Preparation 
* Coaxial Drop Cable & Connectorization 
* Digital Multimeters 
* Signal Level Meters 

Signal Leakage Detection 
* Bonding and Grounding 
* Aerial Installation 
* Underground Installation 
* Cable Routing & Attachment 
* Interior Installation 
* Terminal Device Installation 
TV Picture Analysis 
Basic Drop Troubleshooting 

* Digital Audio Installation & Testing 
* Digital Games Installation & Testing 

nomenclature, take the whole and 
reduce it to sets and then those into 
subsets. (Using exponents to describe 
very large numbers is akin to this.) 
Taking an evolutionary path to techni-
cal proficiency can be accomplished in 
the same manner. The accompanying 
figure is a model of an industry-recog-
nized career path evolution. It pre-
sents the whole (technical proficiency 
with the entire broadband cable sys-
tem) and its sets (the courses for each 
of six system segments) and their sub-
sets (the lessons within each course). 

Hands-On Training Boards 

MIIMEGZCZM 

NCTI coaxial 
Cable Compensator,. 
(Patent Pending) 

Line 
extender 

Installer Technician 
Course 

Assumed Cable System 
Knowledge/Skills: 
Installer Course 

Electrons and Electricity 
Magnetism and 
Electromagnetism 
Mathematics Refresher, I, II, 

and III 
Electrical Circuits 
Resistance 
Ohm's Law, Power, & Energy 
DC Series Circuits 
Introduction to Decibels 

* Decibels in Broadband Cable * 
Systems 

* Signal Level Meters 
Signal Leakage Detectors, I & It * 

* Signal Leakage Detection 
* Troubleshooting TV Problems * 
* Troubleshooting Drop Cable 
* Troubleshooting Drop Passives, * 

I, II, and III 
* Troubleshooting Picture 

Distortions, I, II, and Ill 
* Troubleshooting MDU Picture 

Distortions 
* Line Extender Amp Operation 

An asterisk (*) designates that a hands-on lab practice is also available. 

Service Technician Course 

Service Technician 
Course 

Assumed Cable System 
Knowledge/Skills: 

Installer Technician Course 

Prevention Programs 
Alternating Current 
AC Waveform Fundamentals 
Resistive AC Circuits 
Inductance and Transformers 
Capacitance 
Reactances 
Digital Multimeters 
Signal Level Meters 
Coaxial Cable 
Coaxial Cable 

Connectorization 
RF Line Splitters 
RF Directional Couplers and 

Power Inserters 
RF Taps 
TDR Fundamentals 
TDR Operations 
Cable Powering 
Line Extender Amplifier Setup, 
I and II 

Distribution Amplifier Operation 
RF Bridger Amplifier Setup 
Signal Leakage Basics 
Fiber Optics 

IIE=0=1 

[:TI coaxial Cable Compensator ,. 
(Patent Pending) 

Mini.bridger 

IIIMI=1:=011111 

Power 
inserter 

RF input 
Porn 
optical 
node 

AC power supply 

System Technician Course 

System Technician 
Course 

Assumed Cable System 
Knowledge/Skills: Installer Technician 
& Service Technician Courses 

Introduction to Electronics 
Power Supplies 
Regulated Power Supplies 

* RF Amplifier Operations, 
I and II 

* RF Trunk Amplifier Setup 
Distribution Amplifier 

Setup, I and It 
Amplifier Troubleshooting 
Introduction to Electronic 

Communications 
Amplitude/Single-Sideband 

Modulation 
Frequency Modulation 

* Automated Spectrum Analyzer 
Basics 

* System Measurements 
* Signal Leakage Analysis 
* System Sweeping & Testing 
* Manual Spectrum Analyzer 

Distortion Measurements 
Underground Construction, 
I and II 

Principles of Supervision 
Supervisor/Employee Relations 
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Implementation 
Now that that "task" has been 

simplified, the same can be done 
with the implementation (or train-
ing) process. Here, the sets include 
knowledge- and performance-
based training. Knowledge-based 
training refers to that good ol' 
book learnin' and performance-
based is the hands-on portion. 
How comprehensive the training 
process is, will be reflected one 
way (good if it's comprehensive) or 
another (poor ... ) in the results. To 
help ensure success, both knowl-
edge- and performance-based 
training need to have measurable 
objectives. Clearly stated profi-
ciency objectives for each lesson 
and hands-on lab practice help set 
the tone for that measurability. 

While the figure shows the 
career path model for our tradition-
al distance-learning curriculum, it 
also serves to illustrate the content 

Input 

'headene 

Opbcal fiber anclasur 

Opecal fiber 
,a --cable 

• • compensate 

ser Optics Technician Course 

Fiber Optic 
'echnician Course 
Assumed Cable System 

Knowledge/Skills: 
System Technician Course 

Fiber Optic Overview 
Fiber Optic Applications 
Rack-Mount Optical 

Transmitters 
Rack-Mount Optical 

Receivers 
Optical Node Forward 

Operations 
Optical Node Return 

Operations 
Optical Node Activation 
Fiber Optic Design 

Topologies 
Fiber Design Cost Studies 
Fiber Optic System Design 
Fiber Construction 
Fiber Tests and 

Documentation 
OTDR Basics 
OTDR Measurements 
Optical Test Equipment 

Client-Provided Simulator 

Fleadenelnaabag SmIulalor 

Advanced Technician Course 

Advanced 
Technician Course 

Assumed Cable System 
Knowledge/Skills: 

System Technician Course 

TV System Fundamentals 
Radio Transmitters 
Communications Receivers 
Signal Processors 
Demodulator-Modulator 
Multiplexing 
Antennas/Transmission 

Lines 
Microwave Techniques 
Introduction to Satellite 

Communications 
Data Communications 
Fiber Optics 
Television Signal Analysis 
Signal Combining 
Automated 24-Hour Spectrum 

Analyzer Testing 
Automated Spectrum Analyzer 

Distortion Measurements 
Computerized Automated 

System Setup 
Computerized Automated 

Testing and Monitoring 
Video Baseband 

Measurements 
Video Baseband Testing 
Advanced Television 

A comprehensive approach employing instructor-led classroom/lab 
training for lesson review and hands-on practice with training 
boards can help achieve the best results from a training program. 

subsets of the knowledge-based 
training. With these, students read 
the lessons, study the material, 
pass the exams; and in this way 
they're preparing for the next step. 
As simple as it appears here, this 
part of the training process cannot 
be trivialized—it's the beginning of 
a solid career foundation and the 
training materials will serve as a 
valuable resource. 
An important learning tool that 

deserves mention here is one that 
"crosses over" between knowledge-
and performance-based training; 
i.e., the classroom/lab. With any 
training, it's a proven benefit for 
retention to reinforce what has 
been read/studied in a setting 
that provides a structured review. 
A significant aspect of the class-
room/lab is the fa t that it is 
instructor-led. This is a critical 
component in making the training 
and its results repeatable, consis-
tent and standardized. (More on 
this later.) 

OK, the text has been read/stud-
ied, the exams passed, the review 
completed—it's time for perfor-
mance training. In the past, very 
likely this aspect of training primar-
ily occurred on the job. Today, how-
ever, most companies agree that for 
the sake of repeatability and the 
customers, performance training is 

best accomplished initially in a con-
trolled environment using simula-
tors/training boards. This is then 
followed by structured on-the-job 
training. The complexity and make-
up of the training boards/simulators 
will vary with the area of focus. 
Examples of these are shown across 
the top of the figure. (Note how the 
individual boards/simulators coin-
cide with a specific area of study. 
This not only makes it more man-
ageable to accommodate future 
changes, but also allows for custom 
configurations.) 

Hands-on training should be 
just that—the time to get those 
hands dirty. The quality of service 
delivered to subscribers is still 
very dependent upon craft-sensi-
tive procedures to construct/ 
install and maintain a modern 
broadband cable system. Even 
though the performance training 
starts in a controlled environ-
ment, the goal is to be as "real 
world" as possible. The test 

Wayne Lasley is a curriculum de-
veloper with the National Cable 
Television Institute in Littleton, 
CO. NCTL To inquire about 
NCTI career path course training, 
contact (303) 797-9393, or 
http:11www.ncti.com for its web 
site. 
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equipment, electronics and hard-
ware used in the classroom/lab 
should mirror that of the actual 
system and be available in suffi-
cient quantity. (Obviously, this 
requires a significant financial 
commitment.) Students won't get 
hands-on training if they can't get 
their hands on the equipment. 
Don't neglect the written word 
here either. Each student should 
be provided with a lab manual 
covering all procedures in a step-
by-step format, as well as any 
company policies and government 
regulations that are applicable to 
technical operations and safety. 

Prior to the structured on-the-job 
training, proficiency testing needs to 
administered for each lab practice. 
The object of the skills assessments is 
to quantify and validate the level of 
each student's achievement thus far. 

From the top 
Remember that one of the goals 

of any training program is the 
repeatability of results. So far, all 
the components of the program 
have been standardized. It's time to 
examine the role of the instructor, 
or more probably the instructors. 
Most training facilities will be in 
some central location so that a 
number of systems can benefit 
from each. This means in all likeli-
hood that instructors will come 
from different systems. Yet, it is 
imperative for the sake of stan-
dardization and repeatability that 
they are all on the same page, so to 
speak. "Train-the-trainer" pro-
grams are available and should be 
seriously considered—an instructor 
knowledgeable in teaching methods 
and proper technical procedures is 
no less important than the techni-
cal work force being taught. 

It is not realistic to just hope 
for good results from a training 
program—you have to prepare for 
success. It requires a comprehen-
sive approach that is educational-
ly balanced. While the accompany-
ing figure begins to illustrate this, 
such a program incorporates: 1) 
structured curricula, 2) needs 
analysis, 3) audience analysis, 4) 
subject matter expert participa-
tion, 5) measurable objectives, 6) 
various learning styles, 7) review 
mechanisms to reinforce reten-
tion, 8) job/visual aids, 9) guided 

re, 

Why commit? 
Committing to training is not 
always easy. But as the following 
quotes help to illustrate, there are 
very good reasons to do it. 

"I came to the realization that 
nobody controlled my training 
better than me: It's out there and 
I'm going to get it. Once I made 
that commitment, it (my career) 
all started to come together. You 
have to be proactive—you can't 
wait for someone to just drop it 
in your lap." 

Jim Kuhns, Regional Engineering 
Manager, Comcast; and National 

SCTE Board Member 

"Be it on a company-basis or on 
your own, you have to get 
involved in training. The more 
knowledge you acquire the more 
valuable you are. Here, we're 
really big with training because 
technology is progressing so 
rapidly and there's always some-
thing new to learn. Personally, I 
believe training is an investment 
in the future. Being a third-gen-
eration cable TV operator, I found 
I needed to understand more 
about the technical side of cable, 
so I started with NCTI courses 
and then enrolled in the BCT/E 
(the SCTE's Broadband 
Communi-cations Technician/ 
Engineer certification program). 
Training helps one stay competi-
tive in the ever-changing world of 
telecommunications." 

Maggie Fitzgerald, Vice President 
and General Manager, DAVI 
Communications Inc.; and 

National SCTE Board Member 

"As an industry, we have to be 
committed to training our people 
in order to meet the challenges of 
technology issues, subscriber 
expectations and increased com-
petition. Training budgets will 

likely increase in order to main-
tain basic skill levels plus pro-
vide advanced training as need-
ed. Adelphia is committed to 
training and uses a variety of 
training material (NCTI, SCTE 
participation, vendor workshops, 
company-structured programs, 
etc.) and methods to achieve our 
goal of a well-trained work force." 

Michael Smith, Director of 
Engineering, Adelphia Cable; and 

SCTE Senior Member 

"It is our commitment to provide 
customers the highest quality ser-
vice possible. The key to accom-
plish this goal is through the 
training of our employees. While 
in-house, hands-on training is 
essential, I also encourage taking 
NCTI courses and participating in 
the SCTE's BCT/E and Installer 
certification programs. I myself 
have participated in both, and it's 
my experience that the NCTI 
courses have helped employees to 
pass the BCT/E exams. In 1987 
when I became a technical super-
visor, I was committed to provid-
ing training and information to 
technical employees, and to gain-
ing as much knowledge for myself. 
That's when I enrolled in my fist 
NCTI course. Since that time, I 
have completed all (six) of the 
career path courses NCTI offers, 
as well as some of its specialty 
courses. More than 100 employees 
at our system have completed at 
least one NCTI course, including 
CSRs, installers, warehouse 
employees, service techs, system 
techs, dispatchers and even cleri-
cal employees. The real benefac-
tors to our training efforts are our 
customers." 

Jerry Fargione, Technical 
Operations Manager, TCI Cable 

of Brookhaven; and SCTE Active 
Member and NCTI Golden Grad 

lab practice, 10) testing devices to 
quantify and validate learning, 
11) feedback mechanisms and 
12) follow-up methods. 

And yes, all of this requires a 
commitment from the company and 
individual. But the real question is: 
Can either afford not to? CT 
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PRODUCT NEWS 

Set-tops 
Cable operators providing near-

video-on-demand (NVOD) movies 
and special events to subscribers 
are the focus of a partnership be-
tween TVN and TV/COM, a 
subsidiary of Hyundai Electronics 
America, to allow digital delivery 
of pay-per-view (PPV) program-
ming. As part of the alliance, 
TV/COM will manufacture digital 
set-top converters (DCTV set-tops), 
which will receive, decode and de-
compress TVN's digital PPV pro-
gramming delivered to consumers 
of TVN's newly launched Digital 
Cable Television. 

The initial digital set-top units 
deployed for the DCTV system beta 
tests and for service implementation 
by early DCTV affiliates are manu-
factured by General Instrument. 
Mass production of DCTV set-tops 
will begin for delivery of digital pro-
gramming and interactive services to 
subscribers in small- to mid-size 
cable systems. DCTV features in-
clude multiplexed CD-quality audio 
channels, an electronic on-screen pro-
gram guide to access new channels 
and digital services coupled with 
cable's local broadcast channels and 
existing analog signal programming. 
Reader service #311 

RF monitor 
AM Communications released the 

"Echo" Model 9013 end-of-line moni-
tor, a monitoring transponder that 
verifies the presence of RF at end-
of-line locations. The Echo is in-
stalled in-line, like a multiport tap, 
and takes its operating power and 
RF directly from the coaxial distrib-
ution network. 

The system supports downloadable 
firmware with user-definable alarm 
limits for the forward RF signal level, 
the return RF signal level and the 
system AC voltage. "Echo" then con-
tinually monitors these parameters 
and sends an alarm to the monitoring 
computer if a signal malfunction oc-
curs. The system is integrated into 
the OmniVUSoftware System and is 
compliant with the Omnistat network 
monitoring system. 
Reader service #310 

OSS software 
ROSA 2.0, a new generation soft-

ware version of Barco's ROSA cable 
TV management system was re-
leased. The operations support sys-
tem (OSS) software provides 
headend automation, communicates 
with other servers in a cable TV/telco 
system and supports third-party pro-
prietary protocols, which allows for 
integration of third-party equipment 
into the monitoring system. 
Reader service #309 

Data kit 
The Bay Networks DataReady 

Kit is a new package that incorpo-
rates the basic data network and 
cable TV equipment elements a 
small- to mid-sized cable TV opera-
tor needs to offer high-speed data 
and Internet access services. 

Bay Networks and its LANcity 
Cable Modem Division launched the 
new package. The kit includes a 
plug-and-play multiprotocol 
hub/router supporting Ethernet 
local area networks (LANs) and 
wide area networking (WAN); 
LANcity personal cable modem; 
LANcity Headend Master data con-
verter; LANcity Headend Node; a 
network provisioning server (includ-
ing On Net server software and Ker-
nel, and PC SNMP Manager); all 
required cables; and a rack kit. 
Reader service #308 

Remote protection 
To combat the memory loss inher-

ent in universal remote controls, US 
Electronics developed the Memory 
Lock universal remote control code 
protection and computer mouse re-
mote control technology and soft-
ware for Windows 95-based PCs. 

The new technology works this way: 
Once cable subscribers program 
their universal remote control with 
the device codes for their equip-
ment, Memory Lock will capture 
and retain codes for at least 40 
years. 
Reader service #307 

Noise reduction 
Communication & Energy Corp.'s 

Model 4001-WPB-972.5(40)DC "F" 
custom bandpass filter isolates any 
40 MHz segment of the TV receive-
only (TVRO) block downconversion 
band (950 to 1450 MHz) to reduce 
noise. The 3 dB bandwidth is 40 
MHz with a passband insertion loss 
of 1 dB. Connectors are 75-ohm type 
F. The unit measures 1.5 x 5 x 15 
inches and weighs one pound. 
Reader service #306 
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Phone test set 
Progressive Electronics intro-

duced the Model 390 telephone test 
set, the latest addition to a com-
plete line of wire and cable locating 
and test equipment. Used to estab-
lish and test communication on an 
active analog line, the Model 390 
features a built-in ringer, 10-num-
ber programmable memory with 
battery backup, tone and pulse di-
aling, last number redial, mute, po-
larity test and line disconnect. 
Reader service #305 

Connector 
The Optimax SC is a field-in-

stallable optical fiber connector 
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developed by Cable Design Tech-
nologies. The connector can be in-
stalled using the NORDX/CDT 
Optimax kit and can be assembled 
using just a fiber cleaver and a 
fiber stripper. Its design incorpo-
rates a pre-polished fiber stub and 
splice mechanism, which provides 
a fast, secure and reliable termi-
nation on optical fiber cables. It 
includes a "push-pull" feature 
with a floating ferrule that pre-
vents optical disconnection if the 
cable is pulled. 

The SC connector has been stan-
dardized by American National Stan-
dards Institute/Telecommunications 
Industry Association/Electronic In-
dustries Association as the connector 
for all new structured cabling instal-
lations. The connector is available for 
multimode 62.5 AM fiber and its typi-
cal insertion loss is 0.3 dB per mated 
pair. A new installation tool, prepara-
tion guide and installation manual 
are included with the connector. 
Reader service #304 

4, 
• o 1 6—',6 

• 

Return 
data system 

The Series 4100i/4200i/4300i 
multiplexer from Meridian Tech-
nologies transmits four video 
channels one way and up to 3 PTZ 
(Manchester, RS-232 or RS422 
data) in the opposite direction on 
one fiber. Multimode, 2 km and 4 
km units employ 1,300 nm light 
emitting diodes (LEDs); single-
mode 40 km use 1,310 nm lasers. 

Single-mode versions meet RS-
250C medium haul. Specs include 
10 MHz video bandwidth, greater 
than 60 dB signal-to-noise (S/N) 
ratio, 17 dB optical budget and 
optical dynamic range. Stand-
alone modules are powered by 12 
VDC or 24 VAC; card units are 

rack-mountable in Electronic 
Industries Association 19-inch x 3-
unit x 18-slot or 6-unit x 36-slot 
subtracks and feature Spec-
traSmart, a microprocessor-based, 
link status monitoring, diagnostics 
and network management system. 
Reader service #303 

Loop forming tool 
In response to the need for 

proper signal transmission in 
today's high-bandwidth systems, 
Jackson Tool Systems introduced 
the UltraBend 1000. It is the lat-
est addition to Jackson's family of 
expansion loop forming tools for 
coaxial cable. The new tool creates 
the required expansion loops in 
one or two cables up to and in-
cluding 0.75 diameters. 

The loops formed are 6 inches 
deep, 43 inches long with a radius 
of 11 inches, and a flat bottom of 
12 inches. It maintains the round 
in coaxial cable and creates ex-
pansion loops that meet or exceed 
all current coaxial construction re-
quirements and cable manufactur-
er specifications. The UltraBend 
1000 weighs 19 pounds and comes 
with a 25-foot handline. 
Reader service #302 

Fiber distribution 
The 3M brand 8400 series fiber 

distribution system includes of the 
3M brand 8425 fiber distribution 
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unit, which holds up to 144 fibers 
and allows fiber to be stored in 
large sweeping curves providing a 
three-inch or greater bend diame-
ter to prevent crowding and mac-
robends. The unit is pre-loaded 
with interchangeable coupling 
plates available in all common 
configurations. The plates are at-
tached at the top, and the bottom 
plate locks easily into a groove al-
lowing for easier fiber installation 
without the need to reach under 
installed fibers. 

3M's new 8425-BP provides an 
added space-saving feature to 
eliminate the need for separate 
splice housing. The unit comes 
with one 3M brand 2425-FT splice 
tray that allows all enclosed fiber 
to maintain a 1.5-inch bend ra-
dius. The splice tray fits into a 
drop-down shelf in back of the 
unit to accommodate up to 72 
fused or mechanically spliced or 
terminated fibers when used with 
three 2524-FT splice trays. 

Another key component of the 
8400 fiber distribution system is the 
3M brand 8470 fiber management 
system, with five vertical fiber orga-
nizers as well as one upper horizon-
tal fiber trough and one lower 
horizontal fiber trough. 
Reader service #301 

Compression 
products 

Looking for solutions for transmis-
sion of digitally compressed video? 
The new MPEG-2 (Moving Pictures 
Experts Group), Digital Video Broad-
cast (DVB)-compliant digital com-
pression product line from Tadiran 
Scopus Ltd., a subsidiary of Tadiran 
Ltd., is being billed as a new genera-
tion of compression products. 

The new products include the 
MPEG-2, DVB-compliant encoder 
(CODICO E-110) based on C-Cube 
third-generation compression chip-
set, transport multiplexer and re-
multiplexer (CODICO RTM-360), 
commercial grade integrated re-
ceiver/decoder (CODICO IRD-250), 
network management system 
(CODICO NMS-400) and condition-
al access system (CODICO CAS-
500), which provides security and 
address ability for TV networks. 
Reader service #300 

Monitoring 
products 

Network monitoring products 
that support the Diamond Hub and 
Diamond Net optical node products 
are being shipped as the result of a 
joint venture between AM Commu-
nications and Philips Broadband 
Networks. Key monitoring and con-
trol features include frequency agili-
ty, downloadable protocol and 
control software, redundancy 
switching, return noise isolation, re-
turn switching, bridger switching, 
bypass and remote testing. 
Reader service #299 

Pull tape 
Tracertape, the new, pull tape 

product from Fibertek, incorporates 
a corrosion-resistant copper conduc-
tor. A tone can be put on the Tracer-
tape and conventional detection 
equipment is used. Once detected 
and located, the product serves as 
both measuring line and high ten-
sile pull line. 
Reader service #298 

Power management 
Cable TV networks that are ex-

panding into broadband services 
such as Internet access and tele-
phony will be interested in a new 
offering from Exide Electronics 
Group in Raleigh, NC. The Lectro 
Powernode for MSOs can accommo-
date up to four Lectro ZTT (Zero 
Transfer Time) uninterruptible 
power supply modules. 

The inverters employ special se-
quencing logic to provide staggered 

"start-up" when transferring to the 
generator power source; this reduces 
generator stress. The Lectro zrr is 
equipped with a high-speed AC de-
tector unit. 
Reader service #297 

Modulator 
Passive Devices added a 60 

dBmV "T" channel modulator to its 
line of proprietary headend prod-
ucts. The PD! 60CMT is a fixed 
channel, sub-band, "SAW" filtered 
TV modulator that offers video and 
audio linearity and over modula-
tion protection. The unit is BTSC 
stereo compatible and is 19 x 1.75 x 
12.25 inches. 
Reader service #296 

High-speed products 
A full suite of products and ser-

vices for the design, activation, de-
ployment and network management 
of two-way hybrid fiber/coax (HFC) 
networks is being developed by 
C-COR Electronics. The C-COR 
DataSelect initiative to develop 
high-speed data involves building 
partnerships with other industry 
providers of products required for 
delivery of high-speed data such as 
cable modems, routers, headend 
local area networks (LANs), and in-
tegrated network management 
packages. 

Network operators will be able to 
select any or all of the following ser-
vices: market assessment/trunk-
node prioritization; network design; 
HFC distribution equipment de-
signed for two-way (fiber-optic 
transmitters, AM fiber nodes, RF 
amplifiers), activation of the reverse 
path (balancing, sweeping, etc.) or 
network management of HFC distri-
bution equipment. 
Reader service #295 

Couplers 
Amphenol Fiber Optic Products 

added four-channel dense wave-
length division multiplexer (DWDM) 
couplers to its optical coupler prod-
uct line. DWDM couplers are pri-
marily intended for use with optical 
amplifiers and transceivers, where 
four-channel operation is made 
possible in the 1,550 nm bandpass 
window. Applications include 
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A. Are you a merncer of the 
SCIE (Society of Cable 
Telecommunicat ions 
Engineers) ? 
01 _ yes 02 ro 

B. Please check the cate-
gory that best describes 
your firm's primary 
business (check only 1): 
Cable TV Systems Operations 
03. Independent Cable TV Syst. 
04. MS0 (two or more Cable 

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

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

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

or Library 
18. Other (please specify),,,,,,,,,,,,,, 

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

19. Corporate Management 
20. Management 
21. Programming 

TechnIcal/EngineerIng 
22. Vice President 
23. -- Director 
24. Manager 
25. Engineer 
26. Technician 
27. Installer 

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

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

30. Amplifiers 
31. Antennas 

32. CATV Passive Equipment 
- including Coaxial Cable 

33. Cable Tools 
34. CAD Software, Mapping 
35. - Cornmercial Insertion/ 
- Character Generator 

36. Compression/Digital Equip. 
37. Computer Equipment 
38. Connectors/Splitters 
39. Fleet Management 
40. - Headend Equipment 
41. Interactive Software 
42. Li(Ptning Protection 
43. Vaults/Pedestals 
44. - MMDS Transmission Equipment 
45. - Microwave Equipment 
46. - Receivers and Modulators 
47. - Safety Equipment 
48. Satellite Equipment 
49. - Subscriber/Addressable 

Security Equipment/ 
Converters/Remotes 

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

E. What is your annual cable 
equipment expenditure? 

53. up to $50.006 
50. $50,001 to $100,000 
55. $100,001 to $250,000 
56. over $250,000 

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

57. Fiber-Optic Amplifiers 
58.  Fiber-Optic Connectors 
59. _ her-Optic Couplers/Splitters 
60. Fiber-Optic Splicers 
61. Fiber-Optic Transmitter/Receiver 
62. _ Fiber-Optic Patchcords/ Pigtails 
63. Fiber-Optic Components 
64. Fiber-Optic Cable 
65. Fiber-Optic Closures & Cabinets 

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

66. up to 550,000 
67. $50,001 to $100.000 
68. $100,001 to $250,000 
69. over $250,000 

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

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

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

82. _ up to $50,000 
83. - $50,001 to $108.500 
84. sto3,00t to $zso,000 
85. over $250,000 

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

86. Consultinetrokerage Services 
87. Contracting Services 

(ConstructionAnstallation) 
88. Repair Services 
89. - Technical Services/ Eng. Design 
90. Training Services 

K. What is your I cable 
services ture? 

91. up to $50.000 
92. $50,001 to $100,000 
93. $100,001 to $250,000 
94. over 5250,000 

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

95. 1 year 
96. more than 2 years 

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

97. up to10 miles 
98. 11-30 miles 
99. 31 miles or more 
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A. Are you a member of the 
SCTE ( Society of Cable 
Telecommunications 
Engineers) ? 
01._yes 02._no 

B. Please check the cate-
gory that best describes 
your firm's primary 
business (check only 1): 
Cable TV Systems Operations 
03. Independent Cable TV Spot. 
04. MS0 (two or more Cable 

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

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

Consultant 
14. LAW Firrn or Govt. Agency 
15. Program Producer or Distributor 
16. Advertising Agency 
17. Educational TV Station, School, 

or Library 
18. Other (please specify) 

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

19. Corporate Management 
20. Management 
21. _ Programming 

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

28. Sales/Markethg 
29. - Other (please speedy)  

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

30. Amplifiers 
31. Antennas 

32. CAN Passive Equipment includ-
ing Coaxial Cable 

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

Character Generator 
36. Compression/Digital Equip. 
37. Computer Equipment 
38. Connectors/Splitters 
39. Fleet Management 
40. __Headend Equipment 
01. Interactive Software 
42. Lightning Protection 
43. Vaults/Pedestals 
44. MMDS Transmission Equipment 
45. Microwave Equipment 
48. Receivers and Modulators 
47. Safety Equipment 
48. Satellite Equipment 
49. Subscrber/Addressable 
- Security Equipment/ 

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

E. What is your annual cable 
equipment expenditure? 

53. up to $50,000 
54. $50,001 to $100,000 
55. 5100,001 to $250,000 
56. over $250,000 

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

57. Fiber.Optic Amplifiers 
58. Fiber-Optic Connectors 
59. Fiber-OpticCouplers/Splitters 
60. - _Fiber-Optic Splicers 
61. Fiber-Optic Transmitter/Receiver 
62. Fiber-Optic Paidloards/ Pigtails 
63. _ Fiber-Optic Components 
64. Fiber-Optic Cable 
65. Fiber-Optic Closures 8 Cabinets 

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

66. _apto $50.000 
67. $50,C01 to $100000 
68. $100.001 to $250,000 
69. over $250,000 

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

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

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

82. _apto $50.000 
83. $50,001 to $100000 
84. $100.001 to $250,000 
85. over $250,000 

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

86. Consultingarokerage Services 
87. Contracting Services 

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

K. What is your annual cable 
services expenditure? 

91. _ up to $50.000 
92. $50,001 In $100,000 
93. $100,001 to $250,000 
94. over $250,000 

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

95. _ 1 year 
96. more than 2 years 

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

97. up to10 miles 
98. - 11-30 miles 
99. 31 miles or more 
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telecommunication and cable TV 
WDM networks or any 1,550 nm 
fiber system with constrained band-
width capacity. 

The couplers are offered in two 
1 x 4 module versions—a standard 
flat pack or the 948 Series fiber 
management coupler cartridge. 
Termination options include FC, 
SC and ST connectors with stan-
dard polish choices. The inherent 
wavelength sensitivity in the cou-
plers is optimized to produce de-
vices that perform as wavelength 
division multiplexers (WDMs) be-
tween the 1,533, 1,541, 1,549 and 
1,557 nm wavelengths. High isola-
tion and low insertion loss are 
achieved in either unidirectional 
or bidirectional operating modes. 
The devices also exhibit excellent 
thermal and polarization stability, 
according to the company. 
Reader service #294 

DACs 
Analog Devices introduced a low-

cost family of digital-to-analog con-
verters (DACs) designed for use in 
the transmit path of communica-
tions and other signal generation 
applications. The AD976x product 
line consists of pin-compatible, high-
speed CMOS DACs. 

The AD976x TxDAC family in-
cludes the 8-bit AD9708, 10-bit 
AD9760, the 12-bit AD9762 and 
the 14-bit AD9764 125 MSPS con-
verters, along with the 10-bit 
AD9760-50 50 MSPS device. These 
DACs operate off power supply 
rails from 2.7 to 5.5 V, dissipate 

190 mW at 5 V (45 mW at 3 V) 
and include a power-down mode 
that utilizes only 25 mW. 
Reader service #293 

Comb generator 
An audio/video comb generator 

was introduced by Idea/onics. 
The AV-70 is designed to simplify 
compliance with the Federal Com-
munications Commission mandate 
requiring cable TV compliance with 
the Emergency Alert System (EAS). 

The generator covers 70 chan-
nels with audio and video and 
requires no switchers or headend 
rewiring. The AV-70 used in con-
junction with a receiver/encoder/ 
decoder and character generator 
package requires less than 12 
inches of rack space and can be 
installed in several hours. 
Reader service #292 

PPM racks 
Designed for patch bays, hubs 

and routing networks, the new 19-
inch pivoting panel mount (PPM) 
racks from Datatel are constructed 
using .060-inch steel for both the 
chassis and crossmembers. Each 
PPM unit is equipped with .125-
inch thick multi-rails tapped with 
10-32 threads on one side and 12-
24 on the other. 

To facilitate punching down 
on mounted components, each of 
the racks is equipped with a 
pivoting hinge system that has a 
positive stop that permits the 
entire rail assembly to be tilted 
down away from the chassis. The 
unit is delivered with velcro cable 
loops for use with the tie points 
comprising each unit's internal 
cable management system. All 
PPM racks are finished with a 
black powder coating. 
Reader service #291 

Multiplexer 
Lightwave Microsystems intro-

duced the LightWeaver MDM-16, 
a dense wave division multiplexer 
(DWDM) and demultiplexer 
for high-speed telecommunications 
networks. The LightWeaver 
can multiplex and demultiplex up 
to 16 high-speed channels over 
a single fiber-optic line and is 
readily scalable to 32 channels. 
The new product meets all Inter-
national Telecommunications 
Union standards for dense wave 
multiplexers. 
Reader service #290 

Transceivers 
Radiant Communications now 

has available fiber-optic trans-
ceivers that interface with all 
the popular status monitoring 
and control equipment for the cable 
TV industry. This allows systems to 
use their dark fibers to replace 
leased phone lines. Fiber-optic in-
terfaces are available for the fol-
lowing: Scientific-Atlanta System 
Manager; General Instrument Om-
nistar; AM Communications; Gen-
eral Instrument set-top control 
(Manchester Data); and others. 
These bidirectional systems are 
available on two fibers with trans-
mission distances of up to 50 km. 
Reader service #289 

Frequency 
conversion 
The newest additions to Quin-

tech Electronics Corp.'s family of 
ultrastable PLL frequency conver-
sion products are the PUL 070D 
(70 MHz to L-band) and the PDL 
070D (L-band to 70 MHz). They 
are based on QEC's PUL/PDL 070 
fixed channel converters and fea-
ture improved phase noise and 
stability performance. The new 
models are suitable for all cur-
rently used high-speed data trans-
mission rates and advanced 
digital modulation schemes. 
Reader service #288 CT 
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BOOK SHELF 
he following is a listing of 
some of the videotapes 
currently available by 
mail order through the 

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

ar Data Transmission Techniques 
—Andy Paff and Don Patton dis-
cuss alternative access and the 
cable industry's competition with 
the telcos for the lucrative data 
transmission market, providing 
an analysis of the regulatory and 
operational problems that cable 
companies will face in this mar-
ket. Required equipment also is 
discussed. (70 min.) Order #T-
1076, $45. (Reference for 
BCT/E Category VI) 

Installing Fiber-Optic Cable—If 
your system is planning to install 
fiber, or would just like to see the 
techniques, this presentation, which 

features Ken Carter, Larry Nelson 
and Dan Pope, is for you. This prac-
tical overview also offers solutions 
to common problems encountered in 
such installations. (1 hr.) Order #T-
1077, $35. 

gr- Digital Data Transmission—Join 
Robert V.C. Dickinson and Harry Per-
low as they offer a lively discussion of 
why cable systems are an excellent 
medium for data transmission, as 
well as the binary numbering system, 
the hexadecimal system and ASCII. 
(5 hrs.) Order #T-1080, $95. 

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

Shipping: Videotapes are shipped 
UPS. No P.O. boxes, please. SCTE 
pays surface shipping charges with-
in the continental U.S. only. Orders 

to Canada or Mexico: Please add $5 
(U.S.) for each videotape. Orders to 
Europe, Africa, Asia or South Ameri-
ca: SCTE will invoice the recipient 
for additional air or surface ship-
ping charges (please specify). "Rush" 
orders: a $15 surcharge will be col-
lected on all such orders. The sur-
charge and air shipping cost can be 
charged to a Visa or MasterCard. 

To order: All orders must be pre-
paid. Shipping and handling costs 
are included in the continental 
U.S. All prices are in U.S. dollars. 
SCTE accepts MasterCard and 
Visa. To qualify for SCTE member 
prices, a valid SCTE identification 
number is required, or a complete 
membership application with dues 
payment must accompany your 
order. Orders 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. CT 

SCR mien trust US ide fink offidal Oldies 

AND industry 
leaders turn to us every day in the 
'97 SCTE Cable-Tec Expo Show Daily 

COMMUNICATIONS 

TECHNOLOGY 
Contimintal Cablevlsien: 
1996 Service in Tedinelegy 
Award winner 

The only OFFICIAL SCTE Show Daily 

The only Tab-Sized, 4-color Daily 

Extensive Hotel and Convention 

Center Distribution 
FREE pre-show listing in Pipeline's 
"must-see exhibitors" 

Call Today to East Coast Sales Manager 

Tim Hermes 
Reserve Your Space: 301-340-7788 x2004 

Southeast Western MidWest 
Joel Goron Mike Elmer Dave Gillespie 

301-340-7788 x2106 303-839-1565 x34 303-839-1565 x35 
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Data Deployment is 
Happening Now. 

Don't Miss This In-Depth Report on What Your 
Facility Needs to Know. 

etarting in May, Ccmmunications Technology (CT), the official trade journal of the SCTE, 
provides a practical in-depth look at the deployment of data in a cable network from the 
headend all the way through to the customer premises. Written from a technical perspective 
by CT's editors and a team of contributing data experts, this special 3-part series will discuss 
the technical requirements of data deployment in each of the 3 primary cable engineering 
areas, without the theoretical abstractions. It will also help operations managers understand 
how data delivery will affect their bottom lines. 

Introducing the 3-part Data Over Cable Series 
o 
G 

Data Over Cable Series Part 1: The Headend 
In the first installment of the series, 
cable operators learn how to outfit 
their systems to deliver data. 
Topics include: 
• Internet Switchers 
• Plant Upgrades 
• Network Security 
• Specs and Standards for Data 

Data Over Cable Series Part 2: The Physical Plant 
The second issue focuses on the importance of a 
tight plant for each modulation scheme. 
Articles cover: 
• HFC and Modulation Schemes 
• The Role of Fiber 
• Modulation Performance 
• Regulations for Clearance on Utility Poles 
• Modulation Schemes for Data Transmission (OAM-OPSK, OFDM and SCDMA) 

•. 

COMMU NICATIONS TECHNOLOGY 
Data Over Cable Series Part 3: 
The Customer Premises 
The final segment addresses what cable operators 
should know about getting data to the home PC. 
Checklists and articles include: 
• Activating the Return Path 
• Noise Funneling and its Cures 
• Cable Modems 
• Network lnterconnectivity 
• Training Technicians 
• Power Passing Taps to the Home 
• Liability Issues for MSOs 

¡Phillips' This one-of-a-kind series is a must-read for 
engineering and operations managers. Don't miss it! TcéjelealeY 

aillips Business liaformatiod, le. 1201 Seven Locks Road • Potomac, MD 20854 • Tel: (301)340-1520 • Fax: (301)340-05:12 
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wIE1-13EFleter 
with your repair or sales orders 

We Buy, Sell & Repair 

CATV EQUIPMENT 
Cali for Details 

RMT ENGINEERING 
800-228-0633 

E-mail info@rmteng.com 
Web site http://www.rmteng.com 

re tialml" 
BUY SELL REPAIR MFG UPGRADE Seer 

---,.  

_ -9114 

Upgrading or adding channels? 
Contact us for LI your equipment needs. LATE BREAKING 

NEVVS!!! a //i; ier; Ôtt-iait'evig.e"rs 1,000's of S-A FF 
Stations Available 

r,C4:,) Addressable As C-CO& 
uffl Cooverters ‘11.' Mag, Eg's ...CALL for details  

864-574-0155 • Fax 864-574-0383 • e-mail salesedbtronics.cam 

http://wvinv.dbtronics.com 

TRAINING 
....„,..A11111111111111 

Broadband Training 
A comprehensive, broadband 

technology seminar 

Seattle Washington February 18-20, 1997 
Concord, California (Vendor's Day) March 4-6, 1997 
Orange, California March 11-13, 1997 
Phoenix, Arizona March 18-20, 1997 
Dallas, Texas April 2-4, 1997 
Denver, Colorado April 9-11, 1997 
Indianapolis, Indiana April 16-18, 1997 
Toronto, Ontario, Canada April 30- May 2, 1997 
Ottowa, Ontario, Canada May 7-9, 1997 
Montreal,'Ouebec, Canada May 14-16, 1997 

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

For Information/registration, call: 
1.800.448.5171 

In NY State: 1.800.522.7464 
Philips Broadband Networks, Inc. 

100 Fairgrounds Dr., Manlius, NY 13104 

Ld iiiikti‘s bee, 
1411405 

PHI p% 

Maintain Standards 
in the Industry 

Take Training Classes! 

TRAINING 

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

970-663-6445 

email: fli@frii.com 

0 Fiberlight 
International 

2100 W. Drake #269 
Ft. Collins, Colorado 

80526 

FREE 44pg catalog & 80 Ate,,,,yideo Applic. 

re-
TnAris. 

t',"4torc"1:::: 

milf•out 

VW., • Audio OW Ample 

POO-SO ync 01•1 Am. Rouging SwIlChel• 

• ,,ge. 

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

http://www.opamplabs.com 

Emergency Alert 
Systems By 

MEA/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 

L..E2diazu•T Flow To 13un_i) Fr! 
TELECOMMUNICATIONS CABLING DESIGN TR-siINII\IG 

Call For A 
FREE 1997 
Course 
Catalog 

INFO _le. 11 

e 

••4 
INSTITUTE 1-806/242-740> « 

11:11ILJI IMS IE E MI> ILJI IL E 

Visit our Web Site: http://www.bicsi.org FAX: 1-813/971-4311 or Write 
BICS), 10500 University Center Driveeuite 100, Tampa, FL 33612-641i 

7-8 Wash D.C. 
7-8 Phoenix 

7-11 Chicago 
9-10 Phoenix 
9-11 Wash D.C. 

14-15 Wash D.C. 
14-18 Wash D.C. 
16-18 Wash D.C. 
21-25 Raleigh 
28-29 Chicago 
30-5/2 Chicago 

5-6 
5-9 
5-9 
7-9 

12-14 

Chicago 
Montreal 
Long Beach 
Chicago 
Long Beach 

Introduction to LAN Cabling Systems 
Wireless Telecommunications Networks 
Designing Telecom Distribution Systems 
Telecom Project Management 
Design and Installation of Ethernet and 
Token Ring LANs 
Introduction To Internetwork Design 
Designing Telecom Distribution Systems 
High-Speed Campus Backbone Design 
Designing Telecom Distribution Systems 
Introduction to LAN Cabling Systems 
Design and Installation of Ethernet and 
Token Ring LANs 

Introduction to Internetwork Design 
Designing Telecom Distribution Systems 
Designing Telecom Distribution Systems 
High-Speed Campus Backbone Design 
Telecom Distribution Systems Review 
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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 

E MAIL CCI @ cableconstructors.com • http://www.cableconstructors.com 

CABILP-ing the WORLD 

(8Q0) 9 78-A84-5 

eittronies 1st, 

• lirs. e-

Jumper Cables 
CUSTOM MADE CABLE ASSEMBLIES INCLUDING: 

F to F, N to N, BNC, RCA. F-81 
RG-56 
RG-59 
RG-11 
RG-213 
RG-214 

We will make any cable assembly . Quick delivery on all colors and lengths 
Fax: (602) 582-2915 PH . (602) 581-0331 

335 W. Melinda Drive, Phoenix, AZ. 85027 USA 

Gilbert AHS 
LRC 
Off Shore 
PPC 

Belden 
Times 

Comm/Scope 
lntercomp 

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: (215) 721-4350 

— Opdyke Inc. 
Truck & Equipment Sales 

1100 

3123 Bethlehem Pike 
Hatfield, PA 19440 USA 

We Buy Surplus Trucks 

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 • Testinyg. 

• Activation • Training • Emergency Service  

AXSNS Communications 

RO. Box 571 
Danielson, CT 06239-0571 

Tel 860-774-4102 • Fax: 860-774-4783 

Planes 1057 • (1405) Buenos Aires 
Repúbilca Argentina 

Tel: 582-2915 • Fax: 582-1372  

HIDRO-GRUBERT 
AGILE VERSATILE 

Bucket Trucks, Trailer Mount Buckets, Aerial Buckets, Bridge Inspector Devices 
Only one in the market capable of being installed on 1/2 ton trucks. 

BL12/T 40ft BL10/C 34ft BL13/43ft 

We offer 360 degree continuous rotation, air pressure, hydraulic pressure and 110v on the bucket. 
Leveling system through aircraft cables 

hgusa@aol.com 
Hidro-Grubert USA • 714-736-9210 Los Angeles • 704-544-9950 North Carolina • 305-863-2721 Miami 



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 

SEE INVENTORY ON HOME PAGE 

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

We Accept M/C or Visa 

E Apui mi mi en% WE BUY 
AND SELL 
QUALITY 
CATV 

BROADBAND EQUIPMENT 
INTERNATIONAL 

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

HEADEND EQUIPMENT 

USA • (619) 631-2324 • Fax (619) 631-1184 

UNItà 

IF YOUR LIGHT IS OUT, 
YOU COULD BE FINED! 

Avoid Costly 
FCC Fines 
with CFT's 

Tower Light and Transmitter Moni:oring Specialists 

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

1-800-448-8099 

Fiber Optic Splicing 
Products 

ULTRAsplice 
Mechanical 
Reusable & 
Tunable 
Splice 

ULTRAsleeve 
Mechanical 
Fusion Splice — Hook 

Protection latch 

Cover 
Pluck Housing 

Aaylic Seal 

Arced Acations Inc. 
Call: (908) 281-0353 or 

(800) 409-8681 
Internet: http: t 1 www.aca-inc.com 

JC 7200 $3.75 any quantity SC 8600 $5.95 any quantity 

When You Need Quality and Dependability, You Need 

RITE CABLE CONSTRUCTION, INC. 
Specializing in 

Telecommunications Construction — Including Strand Mapping, Asbuilt Mapping, Fiber Optic Routing & 
Design, Splicing Schematic, Map Digitizing, System Design, Project Management, Fiber Splicing & 
Testing, Aerial & Underground Construction, Coaxial Splicing & Activation, System Sweep & Proof of 
Performance Testing, Complete Residential Installation, MDU Pre-Wire/Post Wire & Material Management. 

"Do it the RITE way the first time." 
Les Smith, President 
P.O. Box 3040 (32723-3040) 
1207 S. Woodland Blvd., Suite I 
DeLand, FL 32720 

1-800-327-0280 
Fax: 1-904-738-0870 

REMOTES 
BUY FACTORY DIRECT AND SAVE! 

SA 8600 Zenith 
Operates 8600 Operates all PM, PZ & ST 
on-screen program series Zenith converters 

$4.50 $3.75 

Tocom 
Operates al 5503 & 
5507 series VIP converters 

$3.75 

SRC 175 (beige) SRC 175 (block) 
Operates all 8500 to 8580 series non-volume 
SA converters $4.00 

ALSO AVAILABLE: 
SA 475 PAN 120 
JER 400 PAN 140 
JER 450 PAN 170 
JER 550 Pioneer (w/vol) 
JER CFT 2000 6-in-1 UNIVERSAL 
All remotes are quality tested. Call for specs 

— VOLUME DISCOUNTS ENCOURAGED 

TOP CA S"'E,S 

Fits Jerrold 7200 series. Fits Scientific-Atlanta 8600 series. 

OVAPLE 

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

800-844-GG112 
am•les available on request 

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

http://vvvvvv.novaplex.com 
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P.O. Box 305 
Ipswich, S.D. 57451 

(605) 426-6140 

EDJ 
David Sylvestre 
860-953-9240 

CO1VIMUNICATIONS INC. 

WIRELESS SERVICE 
Area EvaIs 
Data Base Information 
Wireless Installs/Roof Sz Trees 
MDU l'rewire/Postwire 
65' Tower Trucks for Site Surveys 

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 

BRIDGEPOINT 

COMMUNICATIONS INC. 

Aerial 
New Build 
Fiber Placement 
Installations 

Underground 
Rebuild 
Upgrade Splicing 
Splicing 

(800) 766-2188 
DALLAS • HOUSTON • PHOENIX • BOSTON • HONOLULU 

WE BUY SCRAP CATY CABLE 
MIDWEST CABLE 

800-852-6276 

10 YRS OF NATIONWIDE SERVICE 

SERVICES 

Video PosterTM 
Low cost Character generators 
*Infra-red VCR deck control 
*Full weather station options 
*Free Hi-res graphics & Logo 
*User sets Time & date events 
*Battery backed Ramdisk 
*Pro. ram all via modem from 

Engineering Consulting 
Te1:714-671-2009*Fax:714-255-9984 
WEB-->http://home.earthlink.net/-engcor 

r Hi-res Fonts 
NA4,Weather 

-Logos 

Graphics 
\.Crawl messages  

-/ 
IBM, MAC or Vi 

Ask for 
Demo 

video ta 

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. 

PDI SURPLUS EQUIPMEN 

We Buy, Sell and Trade! New or Refurbished 

• Trunk Amps 
• Line Extenders 
• Taps 

• Converters 
II Test Equipment 
• and much more!!! 

All equipment is refurbished and tested in 
PDI's state of the art test facility. 

1 year warranty on all surplus equipment!! 

134 PO Box 96 Argos, IN 46501 
1-800-242-1606 (561) 998-0600 FAX: (561) 998-0608 

http://www.pdi-eft.com E-Mail JonPD1@aol.com 



Color 
is 

Eye Catching! 
INSPECT • PAINT • REPAIR • RE-GUY • LIGHTING • ERR I 
• ANTENNA • FEI DLINES • ANALYSIS • DISMANTLE 

HERMAN J. JOHNSTON 
PRESIDEN I 

Nationwide 
Tower Company 

RADIO, TELEVISION, C.A.T.V. AND MICROWAVE TOWERS 
P.O. BOX 130 • POOLE, KENTUCKY 42444 • (502)533-6600 
MOBILE (502)831-4573 FAX (502)533-0044 

PYRAMID 
Is Quality Construction 

00•111,C. 

dr-eal 

Pyramid Industries offers 
Quality Smoothwall, Ribbed, 
Corrugated or Aerial Innerduct 
at competitive prices and 
immediate delivery, contact 
your local distributor or call us 
at: 814455-7587. 

PYRAMID INDUSTRIES, INC. 

14 Irwin Dr. Erie, PA 16505 • 814/455-7587 Fax 814/454-8756 
www.pyramidind.com 

SOUGHT / SOLD / SERVICED 

SA 9260 Agile Mod  $275 
SA 8510 Converter  $25 
Magnavox 450mhz Station . . . .$349 
Cl White VCII  $249 
Jerrold 45Onshz Station  $349 
JLE 3 30mhz to 550 mhz . . . .$35-1 25 
Regal 450 4 Port Tap  $1.50 

WE SERVICE WHAT WE SELL 
SINCE 1982 

All Types of Equipment Wanted — FAX list!! 

ÁULS1,4 
SErVICIES, 
1-800-98-ARENA • FAX 1-610-279-5805 

Cable Search Associates 

FIBER OPTIC 
LI 

II-S1 MI 550 Ra Sillios I 

RF 

INS ,' UR'S MI-II s 
I lillt WHIM NOISI - Sin RI I 

Our service department can troubleshoot. repair, and calibrate all your 
electronic processors, modulators, etc From the headend to the home 

Call for a Quotation 
SADELCOT. R&D 

Santa Barbara, CA 93105 TELJFAX 805 682-3341 

TEST EQUIPMENT 
Reconditioned Viavetek, 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 doy vrarranly 
standard. 

SATELLITE ANTENNAS 
Used Scientific Atlanta, Andrews, Vertex, ROI und others. 7 meter S up. 

PTL Cable Service, luc., USA 
Phone 15611 747-3647 Fax 1561) 575-4635 

BUY-SELL-TRADE 

 A. • 

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 • RG - 59 
• F Female • RG - 56 
• BNC • RG - 11 
• PL • Other 

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

CableTools TM CAD 
Only $895.00 

Works with any version of 
AutoCADO, even IT! 

Complete CAD System: 
CableToole CAD 

AND AutoCAD LT 2.0 
• $1295.00 • 

1 1 1 I 

Easy to setup and learn 
Includes utilities - Map Stet, 
Outage Tracker, Street List, 
Noise & Distortion Galc, more! 

We also provide CAW 
Design & Drafting Services 

Visit our website or 2246 Garwood Rd, Sicklerville, NJ 08081 
call for a FREE demo (609) 346-2778 

www.GoldComInc.com fax:16091782-0841  _ _ Inc. 
Goldeom 

GENESIS CABLE SURPLUS SUPPLY 
FACTORY AUTHORIZED SUPPLIER PHILIPS BROADBAND REFURBISHED 

MAGNAVOX 450 
Full Selections 8000 Series 

330 & 450 MHz Electronics Taps & Couplers 
SAVINGS! SAVINGS! SAVINGS! 50,000 Surplus Taps Immediately Available 

Converters 
DPV #5 Refurbished • DPV #7 Refurbished • SA 8550's 
Complete Selection of JM Telecoms Remotes Featuring 
Cable Only 2 in 1 with Volume Control • Free Batteries 

Full Selection Gilbert Connectors • Connectors or Electronics — Cash Paid 

Wanted: Surplus Equipment 

Let Genesis Cable Surplus Maximize Return On Surplus Inventory 
Call Ed Manley at 916-971-8989 • Fax 916-971-8988 

Genesis Cable Surplus Supply • 3487 N. Orange Ave.,No. Highlands, CA 95660 

CAREER OPPORTUNITIES 

Professional Search and Placement 

Engineering • Management 
• Technicians • Sales 

• Marketing • Construction 

Coll or Write 

WICK KIRBY 
Office (630) 369-2620 FAX (630) 369-0126 

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

Expand your business in the sunny 
south. Interconnect telephone company 
for sale in New Orleans. Over 12 years 
in the business. Great reputation and 
profitable. Some owner financing 

available. Will consider joint ventures, 
partnering or trading. Warm up to the 
south and send your inquiry to: 

P.O Box 20234 
New Orleans, La 70141-0234 

Wanted! 
Experienced long term help for 

Southeast rebuilds/upgrades 

Aerial Crews 
Underground Crews 

Splicers 
Installers 

Field Engineers 

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

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



cD 

CZ) 

136 

COME JOIN WE LEADER IN MAPPING THE WORLD 
Precision Valley Communications, the industry leader in mapping, drafting, engineering and 

design, currently has the following positions available: 

Diredor, Field Operations 
Top gun needed for position based in our Springfield, VT office. Heavy travel required. 

Experienced only need apply. Benefits package includes medical, dental, life and 401K plans. 

SItand and Ask Mapping Crews 
Experience and great references are needed to earn top dollar. Work paid on a per-mile basis for 

our current projects in Eastern and Southern United States. 
Mail Resume to: 

Precision Valley Comm. Corp. 
100 River Street, Suite 301 
Springfield, Vermont 05156 

Or fax: 802-885-9328 
E-mail: pvc2@vermontel.com 

Be sure to advertise 

in the • -.,:- ' _ ---*IN 1..mist 

June issue 

for bot the SCTE Cable-Tec Expo and Supercomm trade shows. 

Call Rebekah Markheim at 303-839-1565 x33 

PARAMOUNT DESIGNS 
POSITIONS AVAILABLE FOR: 

SWEEP TECHNICIANS 
Projects in western states. We hire our techs as 
employees, provide equipment, trucks, benefits 
and top pay. We are a national company with 
250 employees & over 45 years in business. 

Sweep or related experience required. 

ALSO HIRING OSP ENGINEERS NATIONWIDE! 

Mail or FAX Resume to: 
1439 N. First Street, Phoenix, AZ 85004 

FAX: (602)254-9309 
Voice: 800-894-5601 

TELECOMMUNICATIONS 
EQUIPMENT COMPANY 

Launching new product line accepting 
applications for the following positions 

with experience in CATV power supplies 

NATIONAL SALES MANAGER 
Experience required. Ability to manage 
both company sales force and indepen-
dent rep agencies. Relocation required. 

REGIONAL SALES MANAGER 

Experience required. Responsible for 
territory management and direct sales. 

FIELD ENGINEERS 
Providing technical support to sales team 
and customers. Degree or equivalent. 

Minimum 3 years experience. 
Relocation possible. 

Excellent Compensation & 

Benefits. 

Mail Resume and Salary Requirements to: 

Communications Technology Magazine 
1900 Grant St., Suite 720 

Denver, CO 80203 

ref 397 

RITTEreill-TiFT-1-4FIFP 

WANTED 
Splicing, Activation & Aerial 
Construction Crews needed for 

long-term work in the New England 
area. Paid Weekly. 

PLEASE CALL 

(800) 233-7350 

0 

0 
0 
0 

0 

0 
• 
0 

OpTel, the nation's leading provider of 
telecommunications systems for multi-
housing properties and franchise cable 
operator, has the following opportuni-
ties available in the Houston area: 

COMBO 
TECHNICIANS 
We are seeking experienced Cable TV 
and Telephone technicians to work in 
residential complex environment. 
Responsibilities will indude installation, 
service and disconnection. Candidates 
must have 2+ years cable service and/or 
telephone experience, and be able to 
splice, troubleshoot and repair both 
underground and aerial cable, as well as 
place, remove, and rearrange cross con-
nections on distributing frames, MAC's. 
Experience with telephone computer 
systems and associated equipment and 
wiring a plus. 

We offer excellent compensation, a full 
benefits package and a chance to grow 
with a leader in the private cable and 
phone industry. Must pass drug screen-
ing test, in addition to a driving record 
and criminal background check. Please 
send resume to: OpTel, Human 
Resources, 10300 Westoffice, Ste. 200, 
Houston, TX 77042; fax 713-917-1212. 
Please call 800-599-5602 for informa-
tion. FOE. 

plià O1 

CT's 
3 part 

Cable Data Series 

Starts 
with the 

May issue. 

Cal 303-839-) 565 
for more into. 

TESINC 
6523 N. Black Canyon Highway 

Suite 200 
t•eesibierm Phoenix, Arizona 85015 
A Dycom Company (602) 242-8110 FAX (602) 242-8227 

EXPERIENCED CATV 
POSITIONS AVAILABLE NATIONWIDE 

LONG TERM VDT PROJECTS 
IMMEDIATE OPENING: FL & CA 

TESTERS, MOU ENG'S, INSPECTORS 
CATV TECH'S. TRUCK & TOOLS REO'D 

BENEFIT PACKAGE A BIG PLUS 

An Equal Opportunity Employer 

Send Resumes and Call: 1-800-800-7886 

SKYCABLE® 
The leading MS0 in the Philippines is in need of a 
Technical Consultant to work closely with the VP 
for Engineering. The candidate is expected to make 
recommendations on how to improve existing cable 
TV network, quality of service and operating 
procedures. The candidate must have 10 years 
experience in CATV, familiar with the operations of 
Eng'g. and Customer Service Departments, willing 
to be relocated in the Philippines for at least one year 
and well versed on the following: 

• current trends in Headend & Distribution 
Technology 
• Fiber optics based distribution system 
• Hybrid-fiber coax systems 
• Return & addressable systems. 

Please send or fax your resume immediately to: 

G/F Benpres Building, Meralco Ave. Cor. Exchange 
Rd. Pasig City 1600 Philippines 

Fax no. 63-2-6329796 or 63-2-6356406 

Attn:HRD 
Code: Technical Consultant 



e ee our e p... 
e Society of Cable Telecommunications Engineers (SCTE) and the Women in 

echnology subcornminee need your help. 

e SCTE's membership currently exceeds 17,000. However, less than 5% are women. 
s e Society needs your feedback to learn how it can better promote the technical achie 
ents and training of female engineers, technicians, installers and other women in 

hnical positions. 
The Society strives to provide standards, certification, education and networldng 
opportunities for ALL of its members. By filling out this short questionnaire, or passin 
. it on to your female colleagues, you'll help us improve our programs for our entire 

membership. 
Thank you for your assistance and continuing support of the SCTE. 

Sincerely, 

e Women in Technology Subcommittee, SCTE 

ame 

Title 
ompany 

Address 
ity/State/Zip 

Phone Fax E-Mail 

Are you a member of the SCTE? Yes No 

Are you a member of WICT? Yes No 

at issues should the SCTE be addressing to better support Women in 
echnology (i.e. training, job placement opportunities, networking)? 

for women? 
'What else can the SCTE do to improve opportunities  

(Attach an additional sheet if necessary). 

TE 
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March 
4-7: The Light Brigade training 
course for installers, maintenance per-
sonnel and engineer designers, "Fiber 
Optics 1-2-3: Installation, Design and 
Maintenance," Sunnyvale, CA and 
Chicago, IL. Contact (800) 451-7128. 
5: Society of Cable Telecommu-
nications Engineers telecommuni-
cations vendor show and workshop, 
Holiday Inn Central, Omaha, NE. 
Contact (402) 393-3950. 
5-6: Society of Cable Telecommu-
nications Engineers Northern 
California Vendors' Days and Techni-
cal Presentation, Concord, CA. Con-
tact Andy White, (707) 448-7478. 
11-14: Siecor fiber-optic training 
course, "TR-07-S Hands-on Fiber-
Optic Installation for Local Area 
Networks," Milwaukee, WI. Contact 
(800) 743-2671, ext. 5539 or 5560. 
12: SCTE Oklahoma Chapter 
technical seminar, digital converts 
and HITS, Norman, OK. Contact 
Doug Huston, (405) 348-4225. 
13: Society of Cable Telecommuni-
cations Engineers Satellite Tele-
Seminar program, "BCT/E Category 
IV Overview," Galaxy 1R, Transponder 
14, 2:30-3:30 p.m., ET. Contact Janene 
Martin, (610) 363-6888, ext. 220. 
16-19: The National Cable Televi-
sion Association's Cable '97, New 
Orleans, LA. Contact NCTA, (202) 
775-3669. 

Seeking Qualified Sales Reps 

Leading manufacturer of pedestals 

seeking well connected 

organization(s) or individual(s) 

to represent our state of the art 

CATV Pedestal Line marketed 

since 1983 under the registered 

trademark "POLYPED". Several 

territories are open. Excellent 

Commisions. Call for details. 

John Middlebrook - President 

FEDERAL TELECOM INC. 

Hebron, Illinois 

Phone: 815-648-4Ioo 

Fax: 815-648-2649 

CALE NDAR 
20: SCTE Ohio Valley Chapter, 
Installer certification exams, Colum-
bus, OH. Contact Dan McKay, (614) 
236-1292, ext. 222. 
25-27: Communication Design 
Engineering Conference, 
Washington, DC. Contact (617) 
821-9219. 
26: SCTE Smokey Mountain 
Chapter technical seminar, 
OTN technology fiber design/re-
turn, Johnson City, TN. Contact 
Dan McKay, (614) 236-1292, 
ext. 222. 

April 
5-10: National Association of 
Broadcasters' NAB '97, Las Vegas, 
NE. Contact Patricia McNeill, (202) 
429-5479. 
8: Society of Cable Telecommuni-
cations Engineers regional training 
seminar, "OSHA/Safety," Portland, 
OR. Contact (610) 363-6888. 
9-11: Society of Cable Telecom-
munications Engineers regional 
training seminar, "Introduction to 
Fiber Optics," Portland, OR. Contact 
(610) 363-6888. 
19: SCTE Llano Estacado Chap-
ter technical session, headend tests 
and measurements, Lubbock, TX. 
Contact David Fielder, (806) 793-
7475, ext. 4518. 
28-29: Society of Cable Telecom-
munications Engineers regional 

• TECHNICAL OPERATIONS 
MANAGERS 
• SYSTEM ENGINEERS 
HEAD•END TECHNICIANS 
é CONSTRUCTION MANAGERS 
& SUPERVISORS 

We currently have multiple openings with Top 
Five MSO's and foreign clients. Please send 
your resume and salary history to: VVarren, 
Morris & Madison, Ltd., Attn: Technical 
Dept.,132 Chapel St., Portsmouth, NH 03801 

or call 603-431-7929. 
An Equal Opportunity Employer 

Madison, Ltd. 

Planning ahead 

June 1-5: Supercomm '97, Ernest 
N. Mona! Convention Center, New 
Orleans. Contact David Swanston, 
(703) 734-3300. 
June 4-7: SCTE Cable-Tee Expo 
'97, Orange County Convention 
Center, Orlando, FL. Contact (610) 
363-6888. 
Aug. 18-20: 1997 Great Lakes 
Cable Expo, Indianapolis Conven-
tion Center, Indianapolis, IN. Contact 
show management, (317) 845-8100. 
Oct. 14-16: Mid-America Cable 
Show, Kansas City, MO. Contact 
(913) 841-9241. 
Oct. 20-22: Eastern Cable Show, 
Atlanta. Contact the Southern 
Cable Television Association, (404) 
255-1608. 
Dec. 2-4: Converging Technolo-
gies Expo & Conference by Ex-
pocon Management Associates and 
Gartner Group, Los Angeles Conven-
tion Center. Contact John Golicz, 
(203) 256-4700, ext. 121. 
Dec. 10-12: The Western Show, 
Anaheim, CA. Contact the Califor-
nia Cable Television Association, 
(510) 428-2225. 

training seminar, "Introduction to 
Telephony," Tampa, FL. Contact 
(610) 363-6888. CT 

Peter 

FroehFroehlich & Co. lich 
search 

SCTE Sustaining 
Member 

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

email: pfsearch@flash.net 

All levels of 

Technical Positions-

Corporate to Hourly. 

Operators and 

Manufacturers 

Call or Write. Fees Paid. 
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CONTROL YOUR WORLD 

Aláwf Generation Er. Monitoring INVAL   III JLICILLI   

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 OrnniMCU 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 

PO. Box 9004, Quakertown, PA 18951-9004 

215-536-1354 • 1-800-248-9004 

http://www.amcomm.eom 

Reader Service Number 145 



TR AI NING  
By the National Cable Television Institute 

Return path in distribution amps: Part 1 
This month begins the first part in a series on the return 
path in distribution amplifiers. Its purpose is to provide 
useful information complemented by training sugges-
tions to reinforce the material in a classroom setting. The 
top portion is excerpted from a lesson in NCTI's Service 
Technician Course. The hands-on training suggestions 
are modeled after NC TI'S new facilitator training cours-
es for administering the hands-on labs. © NCTL 

he reverse amplifier section of an RF amplifier 
module processes and amplifies the reverse RF 
signals to optimize the output signals. These 
reverse RF output signals are typically in the 

range of 5-42 MHz for newer and upgraded (750 MHz) 
broadband cable systems. A basic understanding of the 
reverse amplifier operation of one typical distribution 
amplifier enhances your ability to perform reverse ampli-
fier setup and maintenance on most distribution ampli-
fiers. Always learn the reverse amplifier operation of 
your system's particular distribution amplifiers. 

Reverse amplification path 
One example of a return RF amplification path is illus-

trated in the block diagram of the Scientific-Atlanta 
System Amplifier II in the figure. The reverse RF signals 
are received at one or more of the three RF output ports 

and are directed to the main and/or auxiliary output diplex 
filters. The diplex filters keep the higher frequency outgo-
ing forward RF signals separate from the lower frequency 
incoming reverse RF signals. The reverse signals are then 
combined together (if reverse signals are received at more 
than one output port) at the auxiliary and/or reverse signal 
director(s). The reverse signals pass through a directional 
coupler (DC), where a small portion of the signais is direct-
ed to the reverse RF input test point via the DC's tap-leg. 
The main portion of the reverse signals (passed on the DC's 
through-leg) is amplified in the reverse amplifier. 

The figure shows the reverse RF signais are divided by 
another directional coupler. A small portion of the reverse 
signals is directed to the reverse RF output test point via 
the DC's tap-leg. The main portion of the reverse signals is 
directed via the DC's through-leg to the reverse equalizer, 
where slope is added to compensate for the known 
upstream cable tilt. The reverse RF signals are then atten-
uated to the proper output level, as required, by the 
reverse attenuator pad. Finally, the reverse signals are 
directed to the input diplex filter and then on to the main 
forward RF input/reverse RF output port for upstream 
transmission. 

Next month's installment will cover return path setup in 
distribution amplifiers. 

Block diagram of reverse RF amplification path in a Scientific-Atlanta System Amplifier II 

0 .1( 

Input diplex filter Main output amplifier Directional coupler Main output diplex filter 

High 

Main forward RF input port 
(reverse RF output port) 

Low Forward RF signals (50-750 MHz) 

Reverse 
attenuator pod 

Auxiliary Forward RF 
output port #2 

(reverse RF input port) 

04  

Reverse Directional Reverse Directional 
equalizer coupler amplifier coupler 

Reverse 
signal director 

Voutput amplifier 
Auxiliary 

High 

Reverse RF signals 
A A  (5-42 MHz) 

Reverse RF Reverse RF 
output test point (-20 dB) input test point (-20 dB) 

- - - - *1.- Forward RF signals 4 Combined forward and 
Reverse RF signals reverse RF signals 

Low HighI Auxiliary output 
diplex filter 

A 

Auxiliary signal director 

Low 
 >0 

Main forward RF output port 
(reverse RF input port) 

Auxiliary Forward RF 
output port #1 

(reverse RF input port) 

 >C) 

Hands-on performance training 
Proficiency objectives: Identify the frequency band, 
signal flow and major components and their functions 
in the return path of your distribution amplifier(s). 

Provide each student with a block diagram of your sys-
tem's distribution amplifier(s) and the specs for the 
return frequencies used. 

Use the block diagram (and if possible, the actual 
amplifier) to show the return signal flow through the 
major components, while describing what each does and 
how it affects the signals in the amp's return path. 

Verify that each student knows the return frequency 
band and signal flow, and can identify the major compo-
nents and describe their functions in the return path of 
your system's distribution amplifier(s). CT 
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Are You Ready for the FCC FAS Deadline? 
You will be with this 

&bawdiestlly Powerful Mae aid Mee Package!! 

//' 

AV-EAS 
Power On 

SUB-ALERT 
• 

Output 

IZD 

SAGE ENDEC 
AprIl 10 8:20 AM 
The NOS in Las 
Vegas has issued a 
Flood Watch for 

Enter Option e 
t=1 t=1 1- 0 

) Incoming Alert 

O Outgoing Alert 

O Attention Tone 

(3 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 

• Provides EAS Alerts in remote hub sites without equipment duplication 

• Capable of overriding hundreds of channels 

• Compatible with SA CommAlert, Idea/onics and Iris systems 

• Longest warranty available 

• Competitively priced and in stock! 

MEGA HERTZ 
Established 1975 

http::/www meDahz.com 

;CZC-11.272-FLA 

031434+0045 

1001620-nreisLAs 

April 10 8:20 AM   

the National 
eathe-c Service 

its Las \legas 'nao 

issued a Flood 

Watch for Clark 

for the next 45 

County, Nevada 

minutes 

\1l AS 
f.;ter,"•.:1:•Jr..1 

"Unique" Products For the 21st Century! 

DENVER ,CO ATLANTA. GA ST LOUIS, MO 
800-525-8386 800-962-5966 800-821-6800 
FAX 303-779-1749 

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

Reader Service Number 211 



PRESIDENT'S 
By Bill Riker 

MESSAGE 

Getting your money's worth 

N 
ext month, the Society will 
begin accepting registra-
tions for its annual trade 
show, Cable-Tee Expo, the 

cable telecommunications industry's 
premier hardware trade show. Cable-
Tee Expo '97 will be held from June 4 
to 7, 1997, at the Orange County 
Convention Center in Orlando, FL 

Survey says... 
Every year, SCTE surveys both 

Cable-Tee Expo attendees and ex-
hibitors to hear their comments on 
the Expo they have just experi-
enced. This feedback is crucial to us 
in determining which features of 
Expo are successful and which may 
need some alteration, as well as 
ways to further improve the show 
and make sure that attendees and 
exhibitors get more out of Expo. 

Cable-Tee Expo '96 attendees and 
exhibitors alike expressed their 
strong desire for Expo to offer more 
exhibit hours. This is a testament to 
the success and growth of Expo, be-
cause as the number of exhibitors 
and attendees has increased, the 
amount of time needed to thoroughly 
examine the many technical prod-
ucts featured at Expo also has in-
creased. In response to the request 
for more time, options for addressing 
the situation were presented to 
SCTE's board of directors and Expo 
'97 program subcommittee. 

You asked for it 
After reviewing different propos-

als, the board and subcommittee 
reached a consensus that would ac-
commodate the need for longer exhib-
it hours while maintaining the 
integrity of the technical activities 
held during Expo. The decision was to 
make the Annual Engineering Con-
ference a half-day general session 
and provide more time for exhibits. 

Previously, the Annual Engineering 
Conference was held on the first day 
of Expo from 8 a.m. to 5 p.m. and the 

Bill Riker is president of the Society of 
Cable Telecommunications Engineers. 

exhibit floor was open on its second 
and third days. This year, the confer-
ence will be held from 8 a.m. to 12 
noon on Wednesday, June 4. Following 
the Awards Luncheon from 12 to 2 
p.m., the exhibit floor will open from 2 
to 6 p.m., providing exhibit time that 
has never before been offered on the 
first day. The change in the Expo ex-
hibit floor schedule will add an addi-
tional three hours of exhibit time, 
which is expected to meet the needs of 
both Expo attendees and exhibitors. 

Expo '97 topics 
The Society is presently finalizing 

topics and speakers for the three pre-
conference tutorials. At press time, one 
of the tutorials will cover technical 
standards development and feature 
SCTE Engineering Subcommittee 
chairmen who have been very active 
in the development of new standards 
for the telecommunications industry A 
second tutorial will explain and clarify 
the multitude of technical terms and 
acronyms used in our industry 

Topics for the Annual Engineering 
Conference also are being reviewed, 
and potential subjects include two-way 
and return path issues, cable modems, 
digital TV and system reliability. By 
the time you receive this issue of Com-
munications Technology, topics and 
speakers should be confirmed, and 
registration packages will be in the 
mail to our membership. Anyone re-
quiring more information on this 
event can call SCTE national head-
quarters at (610) 363-6888 or visit our 
Web site at http://www.scte.org. 

In addition, booth assignments 
have already begun and companies 
intending to exhibit are encouraged to 
complete and mail in their contracts 
as soon as possible to reserve their de-
sired booth space. Contracts should be 
mailed to SCTE at 140 Philips Road, 
Exton, PA 19341-1318. Remember, 
first choice in booth assignment is 
given according to accumulated "ex-
hibitor points" that are earned each 
year a company exhibits and right 
now, space can be reserved on a first-
come-first-served basis. 

Expo Evening 
Cable-Tec 

Expo '97 will 
have a very dif-
ferent ambiance 
from last year's 
country-music-
influenced Expo 
in Nashville. 
This year's 
Expo Evening is 
scheduled to be 
held at the Disney Village Market-
place, where attendees are invited to 
a "café" located within a rain forest 
setting. Attendees at the Rain Forest 
Café will be surrounded by a recreat-
ed rain forest comprised of both live 
and animated wildlife and special ef-
fects. 

The realism of the setting is en-
hanced by the lush vegetation, live 
tropical birds, simulated thunder and 
lightning, rain showers and large 
rock formations. There are even 
many interesting characters living in 
the forest, including an animated go-
rilla who greets guests as they enter, 
crocodiles, talking trees, dolphins, 
playful primates and butterflies. A 
nearby cave plays host to animated 
bats that fly around the stalagmite 
and stalactite formations. 

See you in Orlando! 
Other customary events that atten-

dees can look forward to at Expo '97 
will include the Welcome Reception, 
Cable-Tec Games, Exhibitors' Recep-
tion and Ham Radio Operators' Recep-
tion. On the last day of Expo there will 
be a golf tournament on two of Disney 
World's championship courses, Osprey 
Ridge and Eagle Pines. There will be a 
shotgun start on each course at 8 a.m. 
An awards lunch is scheduled after-
ward for all golf participants. 
I am once again looking forward to 

the exchange of technical knowledge 
that occurs at Cable-Tec Expo and is 
the primary purpose upon which 
SCTE was founded. Of course, I al-
ways enjoy meeting SCTE's members 
who travel from around the world to 
attend. I hope to see you there. CT 
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Examine CheetahNet carefully and you'll see that its speed, reliability and inspired 
design are striking. CheetahNet is exactly what you need for fault detection and 
network performance analysis. Featuring a powerful, open-systems architecture, 
CheetahNet integrates with third-party software systems and monitors multi-vendor 
HFC plants. 

Versatility 
Whether you prefer the power of UNIX or the ease-of-use of Windows NT, 
CheetahNet is compatible. It works equally well on either platform. 

Speed 
CheetahNet collects and cross-correlates analog parameters from third-party 
systems, performance monitoring data and multi-vendor network status. 
You'll identify degrading systems, instantly detect faults and determine 
the root cause of major failures. 

Reliability 
From the headend to end-of line, 
CheetahNet monitors the entire 
plant. Even on the return 
path, CheetahNet 
automatically isolates 
sources of ingress. 
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CheetahNet fills a 
critical gap in network 
monitoring. No other 
system even comes close. 
Extraordinary innovation 
has made the Cheetah 
System the standard for 
monitoring the world's 
largest broadband 
networks. 

(941) 756-6000 

Reader Service Number 95 
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Easy Does It 
With ....feriFele?" 
Low-Count Fiber Optic Splice Cases 

Preparation time is minimal. They're fast and easy 
to install and re-enter. No special tools are required. 
And they don't require mastic sealant, heat shrink or 
drilling. For fiber optic splice cases, the answer is easy! 

StarfighterTM fiber optic splice cases increase your 
productivity and lower your costs. Plus, with 
StarfighterTM, you can count on a fiber closure that is 
both reliable and technician-friendly. Each splice case 
incorporates the same basic design that the 
telecommunications industry has trusted for over 
twenty years! 

To find out more about our broad 
product family, our associated 

product accessories 
and all of the 

custom 
options to 
choose 
from, call 
us today! 
It's as easy 

as that! 

TM 
Engineered to Make the Difference 

Operations and Distribution Center 
580 Ternes Avenue, P.O. Box 955, 
Elyria, OH 44035 

Phone (216)366-6966 
FAX (216)366-6802 
24-Hour Voice Messaging 
Worldwide Distribution 

'Multilink, Inc. 1996 
Reader Service Number 78 


