
OFFICIAL TRADE JOURNAL OF THE 
SOCIETY OF CABLE TELECOMMUNICATIONS ENGINEERS 

J 

The Race is on to 
Data, Digital and 
Beyond 
Special HF( Report: Part 1 

MAY 1998 

4 



THE EXPLORER 2000 DIGITAL SET-TOP 

AND DIGITAL NETWORK SYSTEMS. 

An advanced digital terminal that supports both digital broadcast 

services like HITS and HBO, as well as two-way services like the 

Internet and Video-on-Demand. No tired promises of add-on 

modules and software downloads that are never deployed. Just 

a proven, real-time, two-way architecture, built-in from day one. 
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Sencore's New QAM 
A  

• Full Frequency/Channel Tunin 

• Digital Power/Level Measurem 

• Exclusive Estimated BER Testin 

• Digital Equalization Measurem 

• Quick Good/Bad Visual Test Fo 
Acceptable Levels 

• All Weather Proof Design 
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Includes SencoreS Exclusive 
3-Year Warranty. 

Sencore offers a QAM Analysis meter designed 
specifically for your system and its unique 
testing requirements.To find out how we can 
solve your digital testing needs, simply call 
us at 1-800-SENCORE. 
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Reliable power is critical to ensuring the overall reliability 
of any communication network. Alpha power products 
benefit from more than 20 years of industry experience 
and more than 500,000 power installations in the most 
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LET TOSHIBA TIE IT ALL TOGETHER. 

DJ Liebert 
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NetworkAppliance-

Electronics, knowledge, support and commitment Toshiba has it all, As one of the largest system integrators in the 
cable industry Toshiba offers cable companies a complete high-speed, turn-key system for data transfer over conventional 
cable networks. 

Our head-end configuration and modems are capable of supporting systems with 
greater than a million cable subscribers and have already been installed in six major cities çte, 
forTime-Wamer Installing our system couldn't be easier Toshiba can provide all hard-
ware and software required to initiate and maintain your network. Toshiba will even help 
to maintain the system for you and your customers. TO S H I BA 

So, if you don't want any lose ends with your Internet system, let Toshiba tie it all MULTIMEDIA 
together For more information, visit our website,http://Internet.Toshiba.com or call SYSTEMS DIVISION 

us at (714) 587-6631. Make sure your intemet solution is._ 9740 Irvine Blvd., Irvine, CA 926 I 8- I 697 

Cisco Systems. Sun. Network Appliances. Netscape .Liebert are trader • 
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MULTITA G 
The Multilink MULTITAG was designed 
with the operator's problems and needs 
in mind. Patented design that surrounds 
the cable, with both the body and hasp, 
makes the tag virtually tamper-proof. 
Available with your lazered logo, 
sequentially numbered, write on panel, 
bar coded or customize your own tag. 

14 Standard Colors 
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For Free Sample And Literature 
Contact: 

MAROON 

TM 

Technologies Group 
580 Ternes Avenue 
P.O. Box 955, Elyria, OH 44035 
Phone (440) 366-6966 
FAX (440) 366-6802 
Internet: 
http://www.multilinkinc.com/multilinkinc 

E-mail: MuLink@ix.netcom.com 
24 Hour Voice Messaging 
Worldwide Distribution 

CMuttilink, Inc. 1998 

EDITOR'S 

By Rex Porter 

Industry 
Trade Shows 

recently attended the Society of 

Cable Telecommunications Engineers 

Northern California Vendor Days in Concord, 

CA. This three doy meeting boasted on over-

flow attendance and more than 100 vendors. 

Held in the ballroom of the Concord Hilton, 

vendors were allowed only to place their 

equipment and catalogs on table tops. There 

were no curtains between tables, and separate 

booths were not allowed 

You might think vendors and customers 
would find this atmosphere unpleasant 
because of the noise of the floor activi-

ties. Well, just the opposite is true— 
quite a few vendors who registered late 
for tables, after the cut-off date, were 

turned away. 
The idea of holding more Vendor Days 

is growing nationwide. SCTE chapters 

are banding together and setting up 
meetings in Arizona, Pennsylvania, Col-

orado, Southern California—actually, in 
almost every region of the United States. 

Musing about this, I became concerned 
about how this will affect all the state and 
regional shows planned every year. I al-

ways have been involved in regional 
shows, such as the Eastern and Mid-

America. I participate in state shows, such 
as the Arizona and Texas. 

If regional SCTE chapters band together 
to start Vendor Days, how will state and 

regional conventions (even with separate 

o 

booths) attract vendors? After all, vendors 
can send their people and booths to only 
so many shows. 
I have heard many manufacturers and 

distributors complain that they "just make 
the trucking firms rich" by hauling booths 
across the nation. Moreover, vendors seem 
to love these vendor meetings, feeling they 

get great returns on their investment by at-
tending. After all, they don't have to load up 

and ship booths. A sales person can load the 

equipment into the trunk of a car and un-
load it onto a table top. They think the face-
to-face meetings with technicians and 

engineers, who understand and buy the so-
phisticated system products, are wonderful. 

It seems likely that the major conven-
tions will have to provide extra services 

in the future to compete with these new 
SCTE meetings. Perhaps convention halls 
no longer will be able to simply sell 
booth space. 

Perhaps now is the time for some of 
the state shows to look at combining 

into regional meetings and selling 10 x 
10 and larger secluded booth spaces. 

And, like never before, convention man-
agement certainly will have to ensure 
access to digital TV, satellite downlinks, 
data/Internet facilities and other modern 
services. With the surge of SCTE Vendor 

Days, vendors will have more choices 
on how best to spend convention dollars 
without "lining the pockets of the ship-
ping companies." 

I hope there always will be a place for 
all these shows and meetings. The suc-
cessful ones will be those that show con-

cern toward vendors and provide the 
best coverage, attendance of buyers and 
facilities for vendors to highlight tech-

nology, with and through their products. 

Rex Porter 
Editor 
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Ask for it 

MONARCH-

TeleWire SUPPLY 
AN ANTEIC COMPANY 

1-88-TeleWire 

FIT FORA 

ICING 
But without the royal price tag 
Who says quality has to cost 

more? Ask for Monarch 

products and accessories from 

TeleWire Supply. They're 

guaranteed to give your cable 

system the royal treatment. 

,eremiwavo. 
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INGRESS PROBLEMS SLOWING YOU DOWN?-
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WE'LL GET YOU UP TO SPEED. 

deb 

:likaiong 

à. 

Speed has never been as important in the race 
to install and maintain your return path as it is 
today. So the last thing you need is a problem 
with ingress. That's where the HP CaLan 3010R/H 
Sweep/Ingress Analyzer comes in. 

A comprehensive, flexible field tool. 

The HP CaLan 3010R/11 is the one tool that does 

it all—even in the presence of ingress. 

• Forward sweep 

• Reverse sweep 

• Signal-level measurements 
(including digital signals) 

Highlights of the HP CaLan 3010R/H include: 
• Ingress Detection 

When ingress corrupts return path communi-
cation, the headend unit transmits a display of 
the ingress image to the field unit for immediate 
troubleshooting. 

• Dual Path Sweep 

One headend box for both forward 
and return sweep means more 

efficient use of bandwidth, more space in the 
headend and less equipment to buy. 

• Digital Power 
Quickly and accurately measures 
average power of digital carriers— 

including return path TDMA (bursted) carriers. 

• DigiSweep Technology 
HP CaLan set the industry standard with 
its 5 ps sweep pulse. It's so fast it can 
pass through active digital traffic without 
interference. And now our sweep speed 
is even faster; measurements can be per-
formed in 650 ms. 

New! 

New! 

When speed counts, there's no faster way to 
activate your return path and troubleshoot 
ingress than the HP CaLan 3010R/H. 

For more information call: 1-800-452-484e Ext. 5333. 
lit att.t11.1..till sut, .11l rigegi.1111 numb, TNII 

www.hp.com/go/catv 

019D7 Hewleo-Parkard Co. TIVIMILI627.1/CT 

1' Nte • 

HP CaLan 3010R field unit 
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High-Speed Links 
For OpenCable Set-Tops 
CableLabs has specified the existing In-

stitute of Electrical and Electronics En-
gineers 1394 high-speed interconnect 
for links between OpenCable set-top 

boxes and TV sets or digital video disc 
(DVD) players. 
OpenCable is an initiative to develop 

interoperability among set-tops from mul-
tiple vendors for use in two-way cable 
networks. 
IEEE 1394 allows high bandwidth con-

nections; it's physically embodied in a 

four- or six-wire shielded twisted-pair 
bundle that will plug into future TV sets, 

including high definition ones, and Open-
Cable-compliant set-tops. Video carried 
on IEEE 1394 will be digital, and the in-
terconnect will pass up to 400 million bits 
of data per second. 

ANSI Recognizes SCTE Standards 
The Society of Cable Telecommunications 

Engineers has announced that two of its 
documents recently became the first 
broadband test procedures to be recog-
nized by the American National Standards 
Institute. This latest addition, of "Coaxial 
Cable Structural Return Loss" and "F-
Connector Return Loss," doubles the 
number of SCTE documents approved by 

ANSI. SCTE also plans to develop stan-
dards in digital, cable modems and 
OpenCable. 

Wovetek Plans Merger 
Wavetek says it has agreed in principle to 
merge with Wandel & Goltermann Man-
agement Holding GmbH. Subject to usual 
agreements and approvals from stockhold-
ers and regulators, the pact would create 
the world's second largest communica-
tions test company. 

Modem Forum Set 
For the National Show 
The Cable Broadband Solutions Forum 
plans to hold its second meeting at this 
month's National Cable Television Asso-
ciation National Show. The nonprofit 
MSO group, which held its first meeting 
in Redmond, WA, at MicroSoft, was es-

tablished to promote cable modems. 
CBSF members include executives form 

TCI, Time Warner, Comcast, Media0ne 
and @Home. The forum's partnership 
fund-raising program comprises 35 ser-

vice providers and vendors, each joining 
with a $10,000 donation. Members in-
clude Bay Networks, Cisco, General In-
strument, Intel, MicroSoft, Motorola, 
NEC, Phasecom, Samsung, Scientific-At-
lanta and Sun. 

Blonder-Tongue to Buy 
S-A Interdiction Business 
Blonder-Tongue plans to acquire all of Sci-
entific-Atlanta's interdiction assets, includ-
ing the products, inventory, manufac-

turing assets, and intellectual property of 
the business. S-A will receive $19 million 
in cash, plus Blonder Tongue stock worth 

about $1 million and an option to acquire 
additional shares. 

S-A says the sale will allow it to focus 

more closely on the advanced analog and 
digital system part of its business. S-A has 
been in the interdiction business since 
1989. Last year, the company introduced a 

family of 750 MHz addressable interdic-
tion products. 

Road Runner Set for Oregon Launch 
The Road Runner data service is launch-
ing on Bend Cable Communications in 
Bend, OR, this spring. 

The operator serves 19,000 customers 
in Bend, Sisters and Black Butte in central 
Oregon. Motorola's CyberSURFR high-

speed cable modems will be used in the 
customer premises. 
"We have been actively upgrading the 

cable system platform for several years in 
preparation for high-speed data services," 

Continued on page 16 
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PDI-60AFP Agile In, Fixed Out Heterodyne Processor 

PDU HETERODYI1E PROCESSORS' 
OUT OF TH:S WORLD VALUE 

If you are a tough, seasoned decision maker who insists on 

outstanding performance and value, then PDI's heterodyne 

processors are your best possible choice. 

Call us to discuss your next requirement. Find out why cable 

operators worldwide agree that POI headend electronics 

offers serious performance at an out of this world value. 

Features: 

• +60dBmV RF Output with very low spurious 
response 

• Microprocessor controlled Pli tuning for 
precise frequency control 

• Non-volatile channel memories 

• User friendly channel selection 

• Wide input AGC holds output constant 

II Professional grade SAW filter allows true 
adjacent channel operation 

• Composite IF loop-through is provided for 
scrambling or IF insertion 

• BTSC stereo compatible 

• 5 Year Warranty 

PDI-60AP Agile In, Agile Out Heterodyne Processor 

• 

PDI - Boca Raton, Florida 
(561)998-0600 1(800)242-1606 Southeast Distributor Canadian Distributor Peruvian Distributor Colombian Distributor 
Fax(561)998-0608 www.pdi-eft.com John Weeks Ent. Inc Capella Telecommunications Inc SATEL S.A. ETEK de Colombia S.A. 
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Without Wavetek's PathTrak'" system, you could look at this return path 
puzzle forever and still not find the solution. Return path trouble. The problem is right 
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New PathTrak Performance Monitoring Systei 
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detects small ingress problems betbre they become big ones • Isolates the exact problem • Stores historical 

performance data to aid in future repairs • Provides remote spectrum 

analyzer view of noise at the headend or hub. The return path puzzle: 

Look closely, the problem is there and your crews have been searching for 

• a week. Still can't find it? Call Wavetek. We can solve any puzzle, even 

the real hard ones. 1-800-851-1202. Visit us at wwvv.wavetek.com on the web. 

WAvE-rmic 
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He Can Find Drugs, Explosives, 
Termites and People... 
but this RI leakage tiling has got him depressed. 

After a /1 year career in law enforcement with the Kinchlow, Alabama Police 
Department, Duke decided to hang-it-up. He put a lot of bad guys in jail and 
even found termites at the Mayor's house. Now he just watches the kids play, 
eats a little too much, and can still keep the postal guy a little off balance 
from time to time. 

His tracking days are over, but the thought of trying to track RV leakage still 
intrigues him. It takes a special talent to find that stuff. 

Cable leakage Technologies has been in the RI' leakage detection business 
for over years and Wavetrackers have patrolled millions of miles of cable all 
over the world. Wavetracker boasts positive identification, 2-5 meter 
accuracy and one step prioritization. And all of that because cu. invented 
the original Wavetracker...iis that simple. 

The Wavetracker won't meet you at the door and you can't scratch behind its 
ear, but we're working on that. 

All Nett.: 
• Tri!aide Channel lag Ready • 2-3 Meter Positional Iceuracy 
• It 'in/lows Based • Solid! Slate Memory • One Prodi•sing 
• New I lard/S4tware • Upgmdledi Digital Mapping 

Standard!: 
• Work Order Creation • Quality Control • l'roaT 
• Quarterly Alonitoring/tUmparisou • Archiring 
• Tillie MallagellIelli • GI'S Tritaing 

lo ,0111c. and I. 

THE NEW 11:111TRACKER 

Lir CABLE LEAKAGE TECHo NOLOGIES 

1200 1 m.%.1.10‘..• I (rive, Suite 135 
.kxas 751181 

8110.783.8878 • 972.907.8100 

Continued from page 12 

says Byron Cotton, high-speed data ser-
vices manager for Bend Cable. 

Residential Road Runner service will be 
offered to cable subscribers at $34.95 a 
month, with an additional $10 a month 
for cable modem rental. The fee for non-
cable customers will be $44.95 plus the 
modem rental. The one-time installation 

fee will be $129.95. 

HTML Considered for Set-Tops 
Hypertext markup language (HTML), the 
open programming language of the Inter-
net, has attracted the notice of digital set-
top manufacturers who wish to 
incorporate interactive data capabilities in 
their boxes. 

Nokia, a digital set-top vendor for cable 
and satellite, recently licensed software 
from Web browser Spyglass for up-front 
Web technology to be built into each box. 
Nokia intends to modify the Spyglass De-
vice Mosaic Web Browser to allow devel-
opers to create advanced interactive and 
online N services, including Internet ac-
cess and Web browsing, e-mail, interactive 
advertising, home shopping and home 
banking, video-on-demand (VOD), and 
pay-per-view (PPV). 

Nokia set-tops presently comply with 
European DVB (digital video broadcast-
ing) specifications. Nokia says its boxes 
also will comply with the U.S. OpenCable 
effort spearheaded by CableL2bs. 

$4 Million San Francisco Digital Deal 
Bay Cable Advertising recently signed a $4 
million deal with SkyConnect to "ease the 
transition to digital-to-digital ad insertion 
in the Bay Area." 
The eighth largest interconnect in the 

United States, Bay Cable serves more than 
1.4 million subscribers in 10 regional 
zones. The interconnect bought the Sky-
Connect Digital Insertion System for 37 
headends in the company's San Francisco 
service area. 
The digital ad insertion system uses 64-

bit chip technology boasting handling ca-
pacity of up to 40 channels in a single 
equipment rack. Moving Pictures Experts 
Group (MPEG-2) video compression, 

quick distribution turnarounds and zoning 
capabilities, SkyConnect says, deliver digi-
tal quality that could lead to increased ad 
sales and reduced advertiser volatility. 
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The best TDR 
just got better! 
No smoke. 

No mirrors. 

No wizardry. 

A TDR with a true sub-
nanosecond pulse width for 
superior cable fault location. 

A sub-nanosecond pulse 
width can identify small, 
often unsuspected faults 
that can be within 
inches of each other. 

Seeing is believing. 

75n 83.0% 2 nSEC 
STORED 1 Gain= 128 .. 

o 14. 

1.1PUEFORM _ 
iiBRL 061m ueft 

1205C, 2 nanosecond, 128x gain 

Model 1205CX TDR 

1205CX, sub-nanosecond, 60x gain 

Toll Free: (800) 688-TDIts 

Telephone: (402) 466-0933 

Fax: (402) 466-0967 

emaileriserbond.com 

Web Site: http://www.riserbond.corn 

75n 83.0% SUB-nSEC 
.S TOPED 3 Gain= 60x 

/ A y 

WHUEFORM 3 
rimffleifflj S = dBRL 0.61m 200ft 

Riser Bond 
INSTRUMENTS 
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SCTE UPDATE 

SCIE Annouces FaxBack Service 
The Society of Cable Telecommunica-

tions Engineers has made it even easier 
for members to obtain the information 
they require with its newly improved 
FaxBack Service. 
Through this new service, which links 

the Society's voice mail and computer sys-
tems, members and other interested par-
ties now can obtain the latest calendars of 
training and testing events, registration 
materials for SCTE's national conferences 
and membership information 24 hours a 
day, seven days a week. 
Some of the resources available through 

FaxBack include: 
• Membership information and applica-
tion forms 
• Cable-Tee Expo '98 registration details 
• An index of SCTE technical publications 
and videotapes 
• An up-to-date SCTE calendar of events, 
which includes activities sponsored by 
the Society and its 73 local chapters and 
meeting groups 
• A chapter and meeting group contact 

list 
• A listing of available standards docu-
ments 

To access this service using a touch-
tone telephone, call SCTE national head-
quarters at (610) 363-6888 or (800) 
542-5040. If you reach an SCTE recep-
tionist, ask to be transferred into the voice 
mail system. When the automated atten-
dant presents the initial menu of service 
options, request Option #3 for the 
FaxBack Service, and then follow the 
prompts to access up to three documents. 

Users outside the United States and 
Canada are required to enter their area 
code beginning with "011," followed by 
the country and city codes. This will en-
sure that the FaxBack Service recognizes 
the entry as an international call, rather 
than as a domestic call. 

For more information about the SCTE 
FaxBack Service, or to make suggestions 
for additional resources that can be made 
available to users, contact Janene Martin 
at (610) 363-6888, ext. 220, or 
info@scte.org. 

SCTE Upgrades Internet Presence 
The Society enhanced its presence on the 
Internet last month with the launch of the 
newly revamped SUE Website 
(www.scte.org). 
The new interactive site, which will be 

updated daily under the direction of SCTE 
Webmaster Steve Zonsa, has several 
brand-new features that will make access-
ing information about the Society's pro-
grams and services even easier. 

Now, site users can get the latest infor-
mation on training opportunities, certifi-
cation programs and standards 
development, as well as a current calendar 
of the Society's national and local events. 
For added convenience, a search engine 
has been installed to allow users to 
browse the site for specific topics. 

For the Society's latest activities, users 
now can click on "News" for current press 
releases, a complete archive of past an-
nouncements, SCTE's most recent media 
coverage and Web updates. The complete 
Cable-Tee Expo '98 registration package 
also is online here. 

This easy-to-use site will allow SCTE 
members to update their own records, 
stay abreast of new member benefits and 
provide feedback to the Society's staff. In 
addition, SCTE President Bill Riker will 
give his thoughts on the Society's role in 
the broadband industry in his monthly 
essay titled "From the President." 

For more information about our newest 
service, contact Steve Zonsa at national 
headquarters or at webmaster@scte.org. 

SETE Welcomes Curriculum 
Development Manager 
SCTE recently welcomed Hugh Long to 
its professional staff as manager of cur-
riculum development. 

In his new role, Long will be based in 
Denver and will assist with the develop-
ment of new training materials, as well as 
working with contract writers and devel-
oping materials himself. His first project 
will be the creation of training materials 
to support the new Service Technician 
Certification program. 
Long has spent his entire 12-year cable 

career with Tele-Communications Inc., 

where he began as an installer and worked 
his way up to technical supervisor and, 
most recently, technical trainer. For the 
past 18 months, he has written and deliv-
ered a significant number of training pro-
grams for technicians in the Denver area, 
as well as in Wyoming, New Mexico and 
many systems in Colorado. 

Reflecting on his background in train-
ing, Long said: "I find that there is a great 
feeling of accomplishment when you can 
pass your knowledge on to others. Seeing 
that 'light' light up when someone under-
stands something new is a great feeling." 
A member of the Society since 1991, 

Long has been very active with the SCTE 
Rocky Mountain Chapter, having served 
on its board of directors for the past two 
years. He was recently selected to a sec-
ond term on the chapter's board and was 
nominated to be president, a position he 
now will relinquish. 

Long's current projects include updat-
ing the SCTE Installer Certification Manu-
al, which is in the final stages of editing. 

Long said, "It's an exciting time here at 
SCTE, and I'm glad to be a part of it." 

SCTE Enhances In-house 
Technical Training Support 
The Society has enhanced its popular 
"Basic Broadband Technology Course" 
with a new series of 31 student work-
books and leader guides based on William 
Grant's textbook, Cable Television (3rd 
Edition). These new materials will provide 
a solid framework for in-house training 
programs, advancing industry personnel 
from entry level employees to fully-
trained broadband technicians for as low 
as $250 per student. 
SCTE Vice President of Technical Pro-

grams Mary Nelson said: "Operators are 
constantly needing to train new hires or 
newly promoted technicians. This course 
forms the foundation for understanding 
broadband technology" 

For more information about SCTE tech-
nical training materials, call national 
headquarters at (610) 363-6888, fax (610) 
363-5898, or e-mail to info@scte.org. Up-
dated information also can be found on 
the Society's web site: www.scte.org. T 
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Compatibility 

A
\I Communications' OmniStare end to 
end HFC network monitoring system is 

compatible with all major brands of 

cable transmission equipment. With hundreds 

of systems installed worldwide and over 

500.000 units in the field, AM has become Ilw 

preferred OEM provider for 

major manufacturers — pro-

viding cable system reliability 

for every brand or combination of brands of 

broadband equipment. It's what you expect from 
an industry pioneer with a fifteen-year record of 

providing quality network monitoring systems. 

But compatibility is only one of the many 

"My hybrid 

fiber/coax system 

is a mix of four 

different equipment 

• manufacturers from 

the headend out. 

Where can I find a 

compatible network 

monitoring system?" 

1>ei Ji iiJ 
problems facing you today. The best way to 

prevent cable system headaches is to call in 

AM before they start. AM's OmniStat system 

monitors headend. optical equipment. ampli-
fiers, power supplies and end of line perfor-

mance. OmniStat can be customized so that it 

meets the most demanding 

needs of your cable system 

making it a solid foundation 

for integrated system management that is 
modular, expandable and cost effective. All of 

this and an easy-to-use Windows environ-

ment means you can forget the aspirin — and 

the headaches. 

CONIMUNICATION S 
7be cure for cable sysIem headaches 

100 Commerce Drive. Quakertown, PA 18951-223- • 800.248.0004 • UMW amcomin .corn 
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Interview 
with 
aLeade 

By Rex Porter 

Cable Pioneer Sally Kinsman 
Shares Her Experiences 

Sally Kinsman is a graduate of the University of Colorado with a B.S.in business 

(Magna Cum Laude). She has completed various courses with the Society of Cable 

Telecommunications Engineers and National Cable Television Institute, while completing indus-

try training seminars at General Instrument, Wang, Philips and others. 

She has served as instructor for the SCIE and Women In Cable. Sally is a senior member in 

the SCIE, serving on the national board of directors from 1983 to 1987. She was honored as 

1985's SCIE Member of The Year, was the 1985 Accolade recipient from Women In Cable and 

was inducted into the Cable TV Pioneers in 1996. 

Communications Technology: Sally, the 
first time I remember seeing you was during 
a trip to ATC, and you were supervising the 
design of cable system maps. How did you 
learn to design systems? 

Sally Kinsman: I didn't start as a designer 
at ATC. Actually, my first job was at Boe-

ing as an engineer's aide working in the 
747 stability and control department. This 
was back before the 747 existed past an 
idea on a sheet of paper. I had no experi-
ence other than two years of math and art 
at the University of Washington (and lots 
of fraternity parties). 
Lady Luck was with me because the 

department supervisor who hired me 

turned out to be my dad's co-pilot in 
WWII. (My dad was a Navy Comman-
der, flying PBYs in the Aleutians.) He 
put me on probation for three months, 
and I was determined not to let my dad 

down. I was the only woman in a staff 
of many from around the world, and I 

enjoyed my four years there. I've been 

working hard ever since. 
I moved to Denver in 1970 and found a 

job as a geological drafter, again with no 
experience other than one of the three 
partners went to a rival high school in 
Seattle (Lady Luck), and he put me on a 
three month probation (no problem). In 
1972, I saw a "blind" post office ad for a 

draftsman, and I sent my resume. It 
turned out to be ATC. 
I interviewed with Terry Hulseberg, 

and he hired me because I'd used a 
Wang computer at Boeing and he'd just 
purchased one (again, Lady Luck). I 
was on a three month probation and, 
again, worked very hard to succeed. I 
asked a lot of questions of Terry about 

what I was drafting, and he gave me a 
chance to start designing within about 
six months. 

I loved it and really was able to suc-
ceed at it. I was blessed with a quick 
mind and patient people at ATC. Our 
bosses included such talented engineers 
as Ed Callahan, Jerry Marnell, Hugh 
Bramble, Bud Campbell and Larry Janes 

(No one has seen Larry since he sold 
his Radio Shack in the mountains.) 
They all taught me the basics in ampli-
fier and plant operation, distortion cal-
culations, and just supported me to 
become a success. 

Terry gave me the basic skills to become 
a great designer because of his unique ap-
proach at that time. We designed ampli-

fiers as individual "black boxes" and 
optimized each location. Once an area was 
done, we would then connect the "black 
dots" with trunk cable. This provided a 
very cost-effective design with very low 
amplifier usage per mile. The only flaw 
was not paying attention to trunk cas-
cades in the early days, which was pointed 

out by the system techs and vendors. This 

obviously became a design correction very 
quickly. )10-
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GaAs' 
Enhanced 

Asot 
See the future. Gallium Arsenide Technology. 

More often than not, the most earth-

shattering developments begin as a 

quiet whisper; until some innovative 

thinkers begin to imagine their 

potential, challenging themselves and 

others to explore the possibilities. 

Fiber optics, silicon chips, and a small 

handful of other technology break-

throughs have made such an impact 

on entire industries, and in some 

cases, even changed the way we live, 

work, and communicate. 

Today, there's a new breakthrough... 

General Instrument's Enhanced Gallium 

Arsenide MESFET Technology (GaAs). 

GI's application of GaAs is about 

to energize the world of broadband 

network systems. The benefits are 

widespread and extremely impressive. 

The possibilities are virtually limitless. 

We invite you to explore the potential 

of GI's Enhanced GaAs Technology. 

Contact us at 800-523-6678 or at 

www.Gl.com. 

e General Instrument 
Continuing To Make History. 
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This is exactly the same philosophy I've 
used even today with hybrid fiber/coax 
(HFC) designs, connecting some of the 
"black dots" with coaxial cable and then 

one long piece of fiber back to the head-
end, connected to a cluster of "black 
dots"—very simple and effective. 

Communications Technology: The next 

thing I knew about you was that you had 
taken over the supervision of that depart-
ment. How'd you move up so quickly? 
Sally Kinsman: I became the manager of 
corporate system design when Terry 
Hulseberg left to start up Coaxial Ana-
lysts with Bob Fanch and Ross MacPher-
son. It was a great honor, although part 
of me missed doing the daily system de-
sign functions, which were replaced 

with managing a department of design-
ers and drafters. 
ATC had no bias toward (or against) 

my promotions because I was a woman. 
They just gave me as much work and re-
sponsibility as 1 was willing to take and 
provided all the resources needed. That's 

pretty amazing for the mid-70s. I also 
was going through a divorce, and the ca-
reer challenge filled a large void in my 
personal life. 
I was at a unique company during a 

crucial growth period in the cable indus-
try, working with such incredible people 
as Monty Rifkin, Joe Collins, Doug Dit-

trick, Dave Van Valkenberg, Trygve 
Myren, Dave Kinley, Jerry Maglio and Bob 
Fanch, just to name a few. 

It was a very hard decision to leave, 

but I basically thought I'd reached the 
top of my career there without com-
pleting two more years of college. 

Therefore, I resigned one month before 
ATC was purchased by Time Inc. (At 
this point, Lady Luck seemed to turn 
against me.) 

Communications Technology: How diffi-
cult was it to go from basic drafting and de-
sign over to the CAD system? 

Sally Kinsman: All of the system design 
done in the 1970s at ATC was performed 
using a Wang computer, which was pro-
grammed by Terry Hulseberg. There was 
no CAD drafting function connected to 
CATV system design back then. Every-
thing was drafted in ink using a lettering 
template and drafting tape. 

Terry's program was probably the 

most advanced at the time because of 
the vast array of functions he incorpo-
rated, like automatically selecting direc-

tional couplers (DCs) and stacking 
them inside other DCs. That probably 
seems like a silly and simple thing 
today, but back then none of the exist-
ing programs had these types of func-
tions, which allowed fast and effective 
system design. 

"I believe we get 
back into our lives 

what we put our ener-
gy anc thoughts 

into. 

Once, a well-funded start-up company 
approached Terry because they'd just pro-

grammed a large computer (I think it was 
an IBM) that would automate all system 
design (including CAD drafting) and 
eliminate the need to hire personnel other 
than keypunch operators. Terry had them 
go against me, and I think I beat them by 
$150/mile. They spent weeks trying to 
find out what was wrong with their pro-

gram. The flaw was their design function 
only calculated in the order the data was 
input and had no ability to "think" like 

Terry's successful Magic system, incorpo-
rated about 10 years later. 

Communications Technology: Then, you 
left ATC to follow Terry to Coaxial Analysts. 
Tell us about that move. 

Sally Kinsman: When I left ATC, I 
joined Coaxial Analysts as a senior sys-
tem analyst. I had just started back to 
school, part time, at the University of 
Colorado. I had sent Doug Dittrick a 
letter asking about career opportunities 
within cable, and he was kind enough 

to have Chris Derrick, who worked for 

him at the time, talk with me during a 
stop-over in Denver. 

Chris stressed how important he 
thought it was for me to finish my degree, 

and I was so impressed with his business 

sense that I decided to obtain the same 
degrees he had (B.S. in business/market-
ing and M.B.A. in finance). I quit working 
except quarterly breaks, sold my ATC 
stock, and invested in my education, car-
rying almost a double load. 

I graduated with a B.S. in business in 
less than one and a half years and didn't 
even know I'd been awarded Magna 

Cum Laude until the degree arrived in 
the mail. I had earned all but the last 30 
hours toward the M.B.A. in finance 
when I took a break to attend the 1980 
National Cable Television Association 
Convention in Dallas, and thus Kinsman 
Design was formed. I never completed 

the M.B.A. program. (Kinsman Design 
Associates became my M.B.A. program.) 

Communications Technology: What hap-
pened at the convention to make you decide 
to start Kinsman Design? 

Sally Kinsman: At that NCTA Conven-
tion, I was one of the 3,000 at the Jerrold 
party. We were bused to a "dude ranch." 

During a cloudburst, Jack Forde got me 
aside under the tent and said he would 
"give me all the business I could handle" 
if I would start a system design firm, 
which obviously had to produce good and 
accurate quality. 
Jack had worked with me during my 

five years at ATC in his various jobs at Jer-

rold and had more faith in my capabilities 
than I did. Flying back on the plane, I de-
cided on the name, Kinsman Design Asso-
ciates. (The Inc. was added thanks to my 

lawyer's advice and help.) 
I believe I was one of the first in the in-

dustry to name a company after them-
selves. I thought it sounded a little 
conceited, but all I really had was my 

name, and it seemed to make sense. I re-
member soon after Monty Rifkin started 
Rifkin and Associates, I wrote to compli-
ment him on his good choice. 
I got back to Denver, rented a Wang 

computer with a $1,000 loan from a very 
concerned father and wrote a great system 

design program. It calculated every-
thing—more than all the programs I'd 
worked with before. I had no computer 
programming experience and taught my-
self Wang Basic 2. Every day, I'd try to 
complete another subroutine. 

Later, a professional programmer 
happened to be looking over my 
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It Can Receive Satellite 
Signals In A Microsecond. 

Sendillgit To You, However, 
'Lees AFull 

The DIR- 777 
Dig/Cipher II Digital Satellite Receiver 

INTRODUCING DX COMMUNICATIONS QUIKSHIP DIGITAL SOLUTIONS. 

ORDERED TODAY. DELIVERED TOMORROW. 
For 'ears, you've trusted DX for the finest satellite reception 

products and we've always delivered. Now, with the 

introduction of our first digital line, DX provides a 

comprehensive, one-stop solution for all your analog AND 

digital needs. The represents a powerful 

addition to your headend configuration— the next 

generation in a long line of breakthrough products from DX, 

the world's leading supplier of CATV delivery products. For 

pricing and vital statistics, call DX Communications now. 

DX Communications, at the leading edge in digital reception. 

DX Communications: 1143 West Newport Center Drive Deerfield Beach, Florida 33442 (888) 293 - 5856 

DX COIIIIINICATIONS IS A DIIISION OF 110CHI CIBLE SERIK,EV 
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programs and commented how badly 
they were structured, but all I cared 
about was that they worked great and 1 
was able to open my business. Besides, 
I was never very strong in English, as 
compared to math. It took me six solid 
weeks of nonstop programming to com-
plete the task of writing just the system 
design program. 

Later, I added in programs for bills of 
materials, quality assurance, powering and 
level analysis. Jack kept his word, and my 
first job was 1,500 miles of system design 
for United Cable's Denver suburbs. 

Communications Technology: While con-
tinuing KDA, didn't you move back to the 
Seattle area? 
Sally Kinsman: From August 1980 until 
the day I closed the doors in 1991, I al-
ways had more than enough work for 
myself and the associates. I owe every-
thing I know about the cable industry to 
all of those I worked with and for. I felt 
like I'd been given a great opportunity to 
pay the industry back, and I was deter-
mined to provide quality work at a rea-
sonable price. 

Unfortunately I'd found the perfect ve-
hicle to success, and I literally worked 
myself into ill health. After three major 
operations in the mid-1980s, I decided to 
listen to the "inner child" instead of the 
medical profession and moved back home 
to Seattle in 1988. 
My grandmother was 96 years old, 

and I kept telling her not to die before 
I came home. I decided I was running 
out of time. Just after I arrived in Seat-
tle, she had her first stroke and went 
into a nursing home. I visited her every 
night for a year and a half and played 
cribbage with her. During the days, I 
kept KDA open by doing all of the sys-
tem design myself and using up to 
three of my Denver drafters—doing ink 
drafting. 

Communications Technology: Did you 
shut down Kinsman Design because you 
moved back to Seattle? 
Sally Kinsman: I shut down KDA in 1991 
for a variety of reasons, after completing 
almost 20,000 miles of system design for 
almost every major MSO. When I lived in 
Denver, I was at the center of the engi-
neering community and was supported on 

a daily basis with all current industry 
technologies. 
Up in Seattle, I was too far away, espe-

cially since that was the start of the fiber-
optic revolution. I began doing system 
design consulting for Augat (now Thomas 
& Betts), which is located in the Seattle 
area, and they were developing a line of 
fiber nodes. 
They also were looking for a product 

manager. I hadn't a clue what a manu-
facturing company did or what a prod-
uct manger's job entailed, but, just like 
every other job, I jumped in. I had a 
terrific boss, Bill Ellis, who is an indus-
try legend in his own right, and he 
taught me a lot in the beginning and 
still does today. 

As the broadband product manager, I 
had a great job being on the ground floor 
of a company just entering the fiber node 
business (Optiflex), and we also bid and 
won a large MS0 RF amplifier contract six 
months after I joined them. We designed 
and shipped, within a three- or four-
month window, a totally new product 
(MiniFlex), including a new casting, 
which provided up to 1 GHz potential of 
RF amplification. (Welcome to the world 
of manufacturing!) 
I was in charge of forecasting, litera-

ture, product definitions, coordinating 
customer desires (orders) with product-
shipped, etc. I traveled around the 
United States and Canada, supporting 
the sales force with product demonstra-
tions. I also have traveled to Australia, 
Japan and South America. Life was 
good and hectic. In the four years that I 
held the position, we grew the business 
about tenfold. 

Communications Technology: You left 
Augat for a short period and joined Texscan. 
What's the story on that move? 
Sally Kinsman: I joined Texscan in 
1995 as director of technical sales to 
gain a different perspective on the busi-
ness. They were merged into ANTEC 
the same week Augat was merged into 
Thomas & Betts, in late 1996. I decid-
ed to rejoin Augat (T&B) as director of 
technical customer support, and this 
brought together my previous product 
management experience, technical sales 
experience and system design solution 
expertise. 

Instead of focusing on how to get the 
customer together with the correct 
product, the job is to make sure the cus-
tomer understands how to use what 
they've received. This involves having a 
well-trained and experienced field engi-
neering group (reporting to me) along 
with a system designer and good train-
ing materials. 
I did not travel nearly as much as with 

my previous job. However, this should 
change with the new position I am taking 
in mid-March with General Instrument as 
the program manager, working for their 
director of marketing. 
I am really excited to be joining GI at 

a time when it is making so many posi-
tive announcements with new products 
and programs. However, I am starting 
to feel like a person making too many 
career moves. While I may be losing 
some security issues such as pensions, I 
am making so many incredible friends 
and gaining such experience along the 
way that I can't really find fault with 
my decisions. 

Communications Technology: Would you 
ever go back to system design of digital and 
data systems, full time? 
Sally Kinsman: I don't know. I loved the 
design process because every day I would 
have a new mathematical and graphical 
puzzle to solve. It was one of the few jobs 
I've ever had that I constantly felt mental-
ly challenged. No system was ever the 
same, and they say an active mind keeps 
Alzheimer's away! I enjoy people too 
much, but never say "never." Maybe when 
computers can talk! 

Communications Technology: In a field 
dominated by males, looking back, do 
you think you would have been less, 
equally or more successful if you had not 
been a female? 
Sally Kinsman: In the first place, I have 
tried not to reflect on this aspect be-
cause I believe we get back into our 
lives what we put our energy and 
thoughts into. Even a thought like, "I'm 
the first woman elected to the SCTE na-
tional board (Barb Lukens was the first 
to serve, when she was appointed to fill 
a vacancy) and to receive the SCTE 
Member of The Year (of both of which I 
am extremely proud)," sets me apart 
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It Wouldn't Be A Digital HFC Upgrade Without 

THE Digital Up ode Cable 

as superior to traditional coax as the CD is to the 45 rpm record. 

FACT! QR's connector interface not only lasts 

longer than any other cable - it also prevents 

return path ingress. FACT! By using QR, you could save up to 20% on the cost of your installed cabling system. 

FACT! So flexible, durable and crush resistant, low attenuation OR is the only coax backed by a 10 year 

watianty — the longest in the industry. FACT! More than 400,000 miles of QR already upgrades the world... 

and we're just getting started. FACT! Get the facts from CommScope's HFC Upgrade Manual. It's free for 

the asking. So call today. And get the digital 

UpQRade cable for your digital HFC network. COMMSCOPe 

How Intelligence Travels. 

For information call 1-800-982-1708 or 828-324-2200 www.commscope.com 
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Getting Ready to Make 
Your FCC Color Tests? 

ComSonics has an 
economical solution! 

\X /IDEO 
W  INDOW' 
• Hand held and 

accurate. 

e Does the same 
tests as 
instruments 

ten times more 
expensive. 

• Does FCC 
Compliance 
Tests auto-
matically, 
with the 
push of a 
button. 

• Also does transmission, vectorscope, 

waveform monitor, camera matching, 
A-B Tests and sync analysis tests. 

Place your Video Window order 
by June 30, 1998, and receive 
a discount of  $350.9° per unit. 

CedSONICS, INC. 
We set the standards. 

P.O. Box 1106 • Harrisonburg, VA 22801 USA 
(540) 434-5965, In USA: (800) 336-9681 Fax: (540) 432-9794 

or visit our web site at http://www.comsonics.com 
email: marketing@comsonics.com 

In Canada: White Radio Limited 
940 Gateway Drive Burlington, Ontario L7L 5K7 

1-800-263-0733 

from being just one of the many members of the technical 
community. 

Terry once asked my help in writing an ad for ATC to attract 
more women applicants. I told him to change the job title from 
draftsman to drafter, a subtle change, but it worked. 1 hired mostly 
women at KDA because they work hard and are dependable and 
are eager to find challenging work. It might just take a little extra 
work on the part of an employer to find them, but they are out 
t here waiting to be discovered. 
My work ethic is to work hard, tell the truth and treat everyone 

the way I would like to be treated. I think I am doing a better job 
each year as I gain wisdom. The mid-1980s were a watershed time 
in my life, personally and professionally. 

It also was the period of time I gave a lot of myself back to the 
industry through the SCTE. When I joined the national board in 
1983, the SCTE was about $75,000 in debt and on the verge of 
disappearing. Through the hard work of the entire board at that 
time, especially Tom Polis, we turned the Society around, hiring 
Bill Riker, and the rest, as they say, is history. The four years I was 
on the national board were almost as exhilarating as starting my 
own business. 

Communications Technology: Finally, Sally, you have always been 
so outgoing and the center of attention at all of our industry functions. 
Any funny stories you might share with our readers? 
Sally Kinsman: I can't share most of them because I was usually 
in the middle of them, and I won't admit in a public forum to all 
the crazy things I did. Boy, were they fun! Let's just say that one 
of the really great aspects of being a woman in the technical 
cable community is that I am usually surrounded by lots of 
good-looking men who have included me in as "one of the guys" 
for the past 25 years. 
A couple of cute stories I will share, from the early '80s are: 
One time a vendor's sales force stole the biggest floral arrange-

ment I've ever seen from their company's hospitality suite at the 
Western Show. They brought it to my motel room, knocked on the 
door, waking me and my girlfriend, handed it to us and left. It was 
so large it hung over the edges of the entire dining table. We 
turned the lights off, only to hear a loud "thud" a few minutes 
later. I turned the lights on to find this beautiful arrangement up-
side down on the carpet with water everywhere. And that poor 
sales force got royally chewed out the next day for their actions. 

Another time, another vendor's sales team was in Denver at the 
Sheraton. A bunch of us were in their room, enjoying some liquid 
refreshments. Someone got the bright idea to launch paper air-
planes from their balcony into the indoor plaza below. The only 
paper we could find was the proposal they were going to present 
to a major MS0 the next day. The following morning, the same 
sales force was down in the garden area, retrieving paper airplanes, 
trying to press the pages flat to present to the customer. 

"Those were the days, my friends; We thought they'd never 
end." Then we got older and maybe wiser (or are we just too 
tired?!). 

Rex Porter is editor of "Communications Technology." He can be 
reached in Mesa, AZ, at (602) 807-8299 or via e-mail at 
tvrex@earthlink.net. 
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MAKING SURE YOU GET THE PICTURE 1 

Neighbors. Enemies. Two cultures taking a chance, trusting each other while making history 
on cable television systems. People from all corners of the planet learn, laugh and think 
because of the products we design, manufacture and service. Our "open architecture" 
point 2 multipoint network solutions deliver a global culture with breakthrough products 
like RF Link- amplifiers designed to increase and add new revenue streams. ANTEC 

Network Technologies, getting you the picture. 770-441-0007 or www.antec.com 

Network Technologies 
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To create the right equipment for 

the telecommunications industry, 

you have to learn an important 

part of communication. 

LISTENING. 

You're looking at the Altec AP38 Cable Placer. It was designed by our engineer. 

But it was created by the people who use it. At Altec, we solve problems 

by listening to our customers. Then we manufacture equipment solutions that 

work. The Altec AP38 is a perfect example. Built to place both fiber and 

coax, this machine offers 38 feet of working height and a side reach of over 

25 feet, so it can handle all your upgrade and new build projects. Combined 

platform and fairlead capacity totals 650 pounds, with sideload capacity of 

500 pounds. The platform even rotates a full 1800 to keep the operator in the 

right working position. The Altec AP38 is a real piece of work. And it's just one 

part of a whole line of Altec equipment designed to respond to a changing 

telecommunications industry. Give us a call and we'll respond to you, too. 

Problem solved. 1.800.958.2555 or http://www.altec.com. 

Mec 
ATLANTA • BIRMINGHAM • DALLAS • DENVER • INDIANAPOLIS • PORTLAND • WEST PALM BEACH • CREEDMOOR, NC 
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The Drench Connection 

A 

RETURN 

By Alex Zavistovich 

ny new home owners out there? You'll appreciate this tale of woe. As for me (the guy it 

happened to), all I can say is it gave me a real appreciation for a project Jones Com-

munications completed recently. The company connected its headends in Alexandria, VA, and Prince 

George's County, MD, by boring under the Potomac River, just outside of Washington, DC. 

In March, my wife and I bought a 30-year-
old French Colonial house in the same 
Prince George's County neighborhood 
where my parents live. With a really good 
windup, you can practically hit my par-
ents' property with a rock (hmm, not a 
bad idea...). 

It turns out the 30-year-old sump pump 
in this 30-year-old house gave up the 

In this less than hospitable environ-
ment, right off the Outer Loop of the 
Capital Beltway (motto: "Los Angeles 
Traffic's Got Nothing On Us"), Jones de-
cided to bore a continuous five-inch di-
ameter hole under the Potomac River. 
The project would run fiber between the 
company's two headends, creating a high-
profile dream network to deliver ad-
vanced telecommunications services. 
They probably didn't know it at the 

time, but the folks at Jones may have cho-
sen the toughest area around to make the 
connection, law-wise. That stretch of the 

ghost the night before we moved in—a 
night of the most drenching rains in re-
cent memory. Our finished basement was 
flooded. (I've come to learn that PG. 
County has an unusually high water 
table—the place is basically reclaimed 
swampland. Without a sump pump, you 
can count on your basement's constantly 
being filled with...sump, I guess.) 
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can't find anywhere else, iCS is your one-stop solution. 

to complex head-end configurations, to that product or repair service you simply 

business needs. From small orders of taps and splitters 

CAW SWO 

make a significant impact on your day-to-day 
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 L. ics is more than just another supplier. 

strength, experience and capabilities to 

 TT ¡CS is a strong ally. An ally with the 

National Sales & Distribution Group 
Atlanta, Georgia: (800) 787-2288 
Cleveland, Ohio: (800) 858-o83o 
Dallas, Texas: (888) 427-1144 
Deerfield Beach, Florida: 

International Sales & 
Distribution Group 
Buenos Aires, Argentina: 

(541) 375-4377 Sales 
(541) 582-9695 Service 

DX Communications Group 
(888) 293-5856 

Materials Management 
(800) 352-5274 

Maspro Group 

------i ll4 b 

— t 
(800) 327- 4966 Santiago, Chile: (888) 837-4171 

Los Angeles, California: (562) 335-2070 
(800) 222-0052 São Paulo, Brasil: Repair Group ITOCHU Cable Services Inc. 

Mt. Laurel, New Jersey: (55) (11) 246-9994 Deerfield Beach, Florida: 
(800) 817-4371 Cartagena, Colombia: (800) 865-3692 Integrity 

(95) 662-4550 Newcastle, Delaware: Commitment 
National Accounts Office 
Denver, CO 

Mexico City, Mexico: 

(525) 532-8345 

(800) 352-5274 
Milwaukee, Wisconsin: Service 

(888) 837-4171 (800) 555-8670 
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Potomac is terminated on one end by af-
fluent Olde Towne Alexandria, where 
lawyers outnumber dogs, and on the 
Maryland side by the Middle American 
Democratic stronghold of Prince George's 
County, which is to political bureaucracy 
what knots are to macramé. 
Jones wanted to start the bore on the 

Virginia side, but the dog-walking lawyers 

of Olde Towne protested the disruption 
the project would cause to the city park 
they use to walk their pets. (I've been 
there. The biggest disruption at that park 
is avoiding the landmines the dogs deposit 
all over the place.) Anyway, Maryland it 
was, and a permitting nightmare began. 
Some horse-trading started right 

away with the Maryland State Highway 

32 

Do Your Technicians Know How 
To Solve This Problem? 

Since 1968, NCTI has been preparing broadband technicians to 

recognize and understand problems like this one. That's why our 

industry continues to rely on NCTI to prepare their technicians for the 

challenges of today. And with the introduction of Train-the-Trainer 

programs and major course updates (over 80% of our Installer course 

and 50% of our Installer Technician course), NCTI stands ready to 

prepare your employees for tomorrow. 

Contact NCTI to keep your technicians current through state-of-the-

art curriculum from the leader in comprehensive broadband training. 

Enter one of the solutions to the problem above at our website for a 

chance to win a FREE personal CD player. Details for the drawing are at 

http://www.ncti.com, or enter by sending your solution by fax or mail. 

National Cable Television Institute 
801 W. Mineral Avenue 
Littleton, CO 80120-4501 USA 

Phone: (303) 797-9393 
Fax: (303) 797-9394 

Comprehensive Broadband Training since 1908 

Come visit NCTI at SCTE Booth #417. 
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Administration. In return for permits to 
build in a Maryland right-of-way, Jones 
agreed to provide one 12-count fiber to 
the state for installation on traffic control 
cameras along the beltway. It took nearly 
eight months to get this part done alone. 
The permit needed to be signed by Mary-
land Governor Parris Glendening himself! 

Another approval had to come from the 
Maryland Wetlands Department. There's 
such a tree-hugging frenzy in southern 
Prince George's County that some people 
can't improve their property because it's 
been declared a protected "wetland." Busi-
ness plans have failed over disputed wet-
lands. I don't need the county to tell me I 
live in wetlands; I just had 300 gallons of 
wetlands pumped out of my basement. 

If you think that's excessive permitting, 
check this out: The Virginia Park Authori-
ty owns the dirt under the river, but the 
U.S. Park Authority owns the water in the 
river. That's two more permits, one local 
and one federal. 

Even the Department of Corrections got 
into the approval act. Apparently someone 
once planned to build a prison in the mid-
dle of the river, like a mini-Alcatraz. Not a 
bad idea, I suppose, until you realize that 
the bottom of the Potomac River, except 
for a fairly deep channel on the Virginia 
side, goes down only about three feet in 
many parts. Nobody's ever going to write 
about "the icy depths of the Potomac"— 
you can encounter icier depths in the shal-
low end of a community swimming pool. 
Fin not so sure that a terrifying three-foot 
plunge into the mighty Potomac would be 
much of an escape deterrent for convicts, 
unless they forgot their hip waders. 

There's far more to this story than I can 
describe in this short column. I'll give you 
more next time. In the meantime, for a 
more detailed account, read the article by 
Jones Communications' Tom Gorman in 
the May/June issue of Communications 
Construction magazine. Just remember, if 
you're planning a project like this, that 
permitting can eat up a year by itself. And 
if you're planning to bore under a river, 
avoid the wetlands. It's really wet on that 
end—and all that water can really mess 
up a basement. 

Alex Zavistovich is executive editor of "Com-
munications Technology." He can be reached in 
Potomac, MD, at (301) 340-7788, ext. 2134. 
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REPLACEMENT FERRO fits most 
manufacturers cabinets 
The Performance Model FR2000 60V/I6A 

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. call 800/279-6330. 
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SURGE-CARD protects against 
nuisance fuse blowing and resets in 
60 seconds 
Self-resetting eireuit breaker fits fuse clips in 

Jerrold SSP power inserters. Me 

Performance Surge-Gard ilia:tees fuses in 

locations where they frequent I Itltiw for no 

apparent reason causing unneee-,ary truck 
roll- lerely remove the undependable fuse 

and -nap-in the Surge-Gard. Speeify Model 

SC I5 for 15 ampere protection. Cost only 

817110n up). Call toll fret. 

800/279-6330. 
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VOLTEX CATV-27 Standby battery 
costs only $64.95 
Hest high temperature battery available! 

NI mmally outlasts valve regulated gelled elee-

trolyte batteries two to one in cATv applica-
tion- and as  .11 as 15% longer run 

time. liy tar the best battery. value on the mar-
ket today. Call Performance today for details 

800/279-6330. 

Reader Service Number 107 

BATTERY TESTER checks 12 volt 
standby batteries automatically 
The Performance Model BT 1200  .ersal 

battery tester checks gelled electrolyte and 

lead acid batteries in 10 seconds. Since batter-

ies deteriorate gradually. regular testing with 

this  pie device enables you to log changes 

in voltage levels as they occur. Having this his-

tory lets you know when to die preventive 

maintenance before a critical battery fails. 

Price is 8250. Order today, call toll free 
800/279-6330 
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Power Supplies 
So Reliable . . . 

They're Backed by a 
Lifetime Warranty! 

. 

0111,111 

Reliability is what it's all about when selecting 
power supplies for your system, regardless of 
whether they're for an upgrade or a retrofit. 
Our industry-leading design and reliability assure 
that our products give years of trouble free service, 
but that isn't all, our confidence in the integrity of 
Performance power supplies is so positive,that 
we back them with a lifetime limited warranty. 
So call today to find out more about the many 
benefits of using Performance power supplies. 
You'll be glad you did . . . for years to come. 

PERFORMANCE 
POWER TECHNOLOGIES 

P. 0. BOX 947, ROSWELL, GA 30077 • 800-279-6330 
AN EDWIN-ROSS COMMUNICATIONS COMPANY 
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HRANAC—Notes for the Tech 

By Ron Won( 

Managing Reverse Path Ingress 
Find and Fix Any Leakage 

o ne of the most common complaints I hear from operators of two-way systems is ingress. Theoretically, we operate closed networks and use frequencies that also are used in the 

over-the-air environment. When the network no longer is closed for some reason (for instance, be-

cause of a loose connector or damaged cable shielding), over-the-air signals can interfere with sig-

nals inside the cable. This is known as ingress. Another way to look at it is to think of ingress as 

outside signals that "leak" into the cable. 

Ingress sources, real and imagined 
Those outside signals can include dis-

crete interfering carriers such as CB radio 
or shortwave broadcast transmissions. This 
is probably what most people think of 
when they hear the term ingress. But 
ingress also includes interference from 
thunderstorm-caused static, electrical noise 
from electric motors, power line switching 
transients, neon signs, household appli-
ances, thermostats and automobile ignition 

systems. All of the previously mentioned 
signals exist nearly continuously in the 
over-the-air environment and are especially 
prevalent in the frequency range below 
about 30 MHz or 40 MHz. The trouble oc-
curs when they get inside our networks, 
especially in operating two-way systems. 
Most two-way systems use the 5 MHz to 

40 MHz spectrum for upstream transmis-
sion, so ingress in that frequency range can 
be particularly troublesome. 

So what happens when a neighborhood 
CBer's 27 MHz transmission finds its way 
into the reverse path? A few operators 

might think it's time to go have a chat 
with the "offending" CBer because he's 
"probably operating illegally with a 100-
watt linear amplifier." Maybe you call the 
Federal Communications Commission and 

bust his chops. Well, maybe the CBer is 
using an illegal amplifier, he does get 
busted, and that particular interference 
problem is solved. For now. But maybe 
he's operating perfectly legally. Now what? 
What happens when a ham radio operator 
down the street starts transmitting at 14 

"If you've got a 
leak—any leak 
you've got a point 

where something on 
the outside also can 

get in." 
MHz with a perfectly legal 1,500 watts? 

Do you try to convince him not to trans-
mit at all because he is interfering with 
your system? 
OK, this sounds ridiculous and isn't a 

very effective way to manage ingress, but 
I've actually talked to some operators who 
have the attitude that the source of the 

interfering RF signal is the problem. In 
other words, they blame the CBer or ham 
operator. I am not making this up. You 
and I know the problem is whatever is al-
lowing the interfering signal to enter the 
system in the first place, be it a loose con-

nector, cheap non-bonded foil drop cable, 
poor quality passive, a cracked feeder 
cable or a poorly shielded TV set in some 
subscriber's home. 

What to fix 
So, how can we effectively manage 

ingress? 
The answer is simple: By managing sig-

nal leakage. "What?" you ask. "Has 
Hranac been chugging too much caf-
feine?" 

Nope. Think about it for a second. After 
all, what is ingress but the opposite of 
egress? That's right, if you've got a leak— 
any leak—you've got a point where some-
thing on the outside also can get in. 

Here's another shocker. If your system 

just meets the FCC signal leakage limit of 
20 pV/m (some operators only fix leaks 

down to, whoops, 50 pV/m), then I'll 
wager a cup of fresh Starbucks coffee that 
you've got reverse path ingress. Ideally, 
you need to get your system to the point 
where you have no detectable leakage. 
That's a pretty tall order, so a better place 
to start is to set your downstream leakage 
threshold at 5 pV/m for both the drops 
and the network. This is roughly 12 dB 
tighter than the 20 pV/m limit imposed by 

the FCC. It's also a threshold that many 

operators have claimed results in nearly 
ingress-free reverse path operation. And it 

does so without high pass filters on any 
but the occasional problem drop. 

If you monitor Ch. 16 (C) for leakage, a 
20 pV/m leak will produce about -42.9 
dBmV at the terminals of a resonant 
half-wave dipole antenna. Moving the 
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• Test Equipment 

1 Jake Brown Rd. 
Old Bridge, 

New Jersey 08857 

Tel. 732-679-4000 
Fax. 732-679-4353 

omplete Product line of CATV Headend Equipment 
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18 GHz MICROWAVE 
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- so much more than just lab analyzers 

• Headend Equipment 
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3.1, 3.7 (shown) 

threshold down to 5 pV/m puts the signal 
you need to be able to measure at roughly 
-54.9 dBmV. Let's just call it -55 dBmV. 
Can your leakage detection equipment 
measure a signal that low? 

It might be a bit tough with just a di-
pole and signal level meter (SLM). Con-

sidering that many SLMs can measure 
down to only about -35 dBmV or so, this 
setup would require a moderate gain 

(probably around 25 dB) low noise pre-
amp in conjunction with a bandpass filter 

centered on the measurement frequency. 
I suggest that you contact the major sig-

nal leakage detection equipment manufac-
turers and ask about the availability of 
products that can reliably and accurately 
measure to -55 dBmV and lower. The 
equipment is available, by the way. Tell 
them that you want to be able to measure 
field strengths in the vicinity of 5 pV/m or 

less, along with the usual 20+ pV/m leaks. 
Another thought would be to use po-

lice scanners or portable VHF ham radio 

receivers for low level leakage monitor-
ing. Many of these have sensitivity 

performance that allows detection of 

VHF midband signals as low as -70 
dBmV to -75 dBmV, which corresponds 
to field strengths of about 0.5 pV/m. 

That's not a typo; it really is less than 1 
pV/m. While not particularly suitable 
for accurate measurements, scanners 
and VHF ham receivers are great for lis-
tening for the presence of low-level 
leaks. If you can drive out your system 

and not pop the squelch on a VHF ham 
receiver connected to an external anten-
na, you've got a pretty tight system in-
deed. Trouble is, I've found only a few 
systems that can do this. 

How to fix it 
So, just how do you get your system's 

leakage performance that good? Well, 
think back to the late '80s and early '90s, 
when you were trying to get your system 
to meet the then-new leakage require-
ments. If you'll recall, you had to sort of 
"peel the onion." That is, you started with 
the really big leaks first (John Wong, 

please skip the next sentence or two), say 
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200 pV/m to 300 pV/m and larger, be-

cause they masked all the smaller leaks. 
As you fixed the biggest leaks, it then 

became possible to measure the next level 
of leaks, those in the 100 pV/m to 200 
pV/m range. After those were fixed, you 

could concentrate on trying to get things 
quiet down to 50 pV/m to 75 pV/m, and 
finally you started working on the 20 
pV/m to 50 pV/m leaks. From then on, 
you and your staff got into a leak mainte-
nance mode, working on all leaks greater 
than 20 pV/m. 

To tighten your system further, you 
need to resort to the onion approach 
again. Work on the leaks in the 10 pV/m 
or 15 pV/m to 20+ pV/m area first. When 

the bulk of those have been taken care of, 
go after the 5pV/m to 15 pV/m leaks. Fi-
nally, work on everything at or above 5 

pV/m in your leak maintenance mode. Of 

course, this is easier said than done be-
cause you will be working on both net-

work and drop leaks, especially drop 

leaks. This means you'll be fixing a lot of 
stuff inside subscribers' homes. It can be 
done. There are some success stories out 
there, but they took some pretty hard 
work to get to that point. 
The key to effective ingress management 

is to make low-level leakage a high-level 
priority in your system, so high that 
every employee from the manager to 
every installer must be part of the leak-
age monitoring effort. Put leak detectors 
in everybody's company vehicle. (This 

recommendation comes from two-way 
guru Tom Staniec, by the way.) Do leak-
age measurements during every service 
call and install. While everyone gets to 
monitor for leaks, you need to have a 
dedicated leakage measurement and re-
pair crew, even if it's only a couple 
techs. Rotate all of your staff through 

leakage repair crew duties, so everyone 

can appreciate the causes and cures for 
leakage and ingress. It might take a year 
or two to get your system to meet the 5 
pV/m threshold, but your reverse path 
will thank you for it. T 

Ron Hranac is senior vice president of engi-
neering for the Denver-based consulting firm 

Coaxial International. He also is senior tech-
nical editor for "Communications Technolo-
gy" magazine. He can be reached via e-mail 
at thranac@nol.com. 
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New System Combines Video, Ethernet and Ti 
A uniquc new multiplexer, the series 7000 
Supermux will multiplex one baseband 
video channel, two audio channels, 
Ethernet. T1 and RS232 data. The product, 
developed by Radiant Communications, 
combines information via a high speed 
TDM system and transmits both ways over 
one or two fibers for up to 70Km. 
New Feature — 30 channel broadband 
can be added. 
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Video Codec 
The Series VC5OO allows hi-directional 
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work — Ethernet, ISDN, Ti FDDI, ATM, 
etc. This is a very high quality, low cost 
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inter-system communication, video confer-
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$3,000 IN1 
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Fiber Optic Attenuators 
Radiant tillers a lull line of fiber optic cable 
plant products. Pictured above are our new 
Series ILBR Attenuators. They are available 
in one dB steps ke FC/PC, FC/APC, SC/PC 
and SC/APC with guaranteed back reflec-
tions of -55dB. Also available arc Customer 
Premise cabinets, couplers. WDMs, and 
fiber optic assemblies for drop cables, 
pigtails and jumpers. 
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Diversity Is Cable's 
Telephony Strength 

FOCUS ON 

By Justin J. Junkus 

aybe one of the reasons some analysts have difficulty finding telephony growth in the 

cable telecommunications industry is that they really don't understand telephony. This 

month, I want to point out some basic facts about the telephony business today and lead you to an 

expanded vision of where tomorrow's telephony business participants are going to earn their livings. 

Let's begin by recognizing how history can 
be the source of some false impressions. 
Prior to 1969, the telephony industry was 
pretty much homogenous. Both Bell and 
the independents provided local phone 
service, and AT&T (then part of the Bell 
System) provided long distance service for 
everyone. In the decade from 1970 to the 
divestiture of the Bell companies from 
AT&T, the interexchange carrier (IXC) 
market was opened to competition, and 
businesses began to recognize alternate 
carriers as viable providers of long dis-
tance services. With a proven track record 
in business, AT&T's competition expand-
ed to the residential market, to the point 
where today's consumers shop for the best 
phone deal and receive continual market-
ing encouragement to do so. 
The local phone service market, however, 

was not truly open to competition until en-
actment of the Communications Reform Act 
of 1996. Encouraged by the way competi-
tion grew in the long distance market, legi, 
lators expected the same to occur even more 
rapidly for local telephone service. Their ex-
pectations were in large part fueled by our 
industry's ownership of another path into 
the consumer's home. Cable telephony 
therefore was synonymous in their minds 
with competitive local telephone service. 

Business, not lust technology 
Cable operators arc first and foremost 

business people, and successful business 
people define their business markets in 

the broadest terms. Telephony therefore 
is not just local phone service, but the 
entire spectrum of connecting a call be-
tween subscribers. The best strategy for 
entering a new business is to come from 
a position of strength, and this broad 
definition of telephony gives operators a 
number of choices to get into the busi-
ness. Besides having a path into the 
home, what other strengths could a 
cable operator leverage as a new tele-
phone company? 

"Telephony ... is not 
lust local phone 

service, but the entire 
spectrum of 

connecting a call 
between subscribers." 
Most cable operators already have ex-

perience in high-speed trunking because 
of their fiber-optic distribution plants. 
They understand technologies of fiber-
optic interconnections and have trained 
technical staff in those areas. They al-
ready have made the investment in 
hardware and, to some degree, in opera-
tions systems to monitor the plant. They 

TE 

are strong in transmission technology 
and the associated training. 
A few cable companies have the advan-

tage of early entry into a specific type of 
residential local access market, the multi-
ple dwelling unit (MDU). Perhaps this 
was because certain state regulators saw 
this market as being more like a business 
than a single-family residence. It could, 
after all, easily be argued that building 
owners typically contracted for services 
to the building, such as heating and air 
conditioning. There were distinct advan-
tages to the building owner in having a 
similar single provider—a single point of 
contact—for all communications services 
in the building. For whatever reason, 
some cable companies were successful in 
entering this market in the mid-1990s 
and gained valuable experience in anoth-
er required area of strength—customer 
service and reliability. 

Ronge of telephony opportunities 
Different core strengths thus have 

become the basis for different points of 
market entry, and telephony in the 
cable industry now has become a set of 
diverse offerings. Single-family residen-
tial local service is only a part of cable's 
telephony business. A look at where we 
are today gives some indication of our 
industry's direction for the future. 

There was a plethora of local residen-
tial telephony trials in 1996 and 1997, 
but only a handful of local commercial 
offerings in early 1998. Those companies 
that made the commitment to commer-
cial local residential service offerings did 
so because they had more experience 
than could be provided by trials alone. 
Media0ne, for example, now offers sin-
gle-family telephony service as part of its 
broadband offering in Atlanta, after hav-
ing been a service provider for telephony 
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in MDUs in Atlanta and Florida. Cox is 
another example, as it expands to the 
single-family residential market, while 
continuing to grow its substantial Los 
Angeles MDU market. These companies 
are fulfilling the legislators' expectations, 
but only because it makes business sense. 
They have trained staffs, business 
processes and field experience with cus-
tomers of local phone service gained by 
phased market entries. Most likely, these 
companies will continue building local 
phone service businesses in new markets. 
Other cable companies are coming 

into the telephony business from their 
own strong areas. Adelphia, for example, 
has worked the interexchange intercon-
nect market for some time now. When 
you look at the Adelphia Web page, 
therefore, you should not be surprised to 
see them marketing their own brand of 
long distance service. Their definition of 
telephony probably will continue to em-
phasize alternate network access. 

"The best strategy 
for entering a new 
business is to come 
from a position of 

strength." 

Time Warner is another example of a 
cable company growing network-based 
telephony, albeit in yet another direc-
tion. Their 19 switches serve business 
customers in locations spread across 
the country. Their strength as a com-
petitive access provider gives them ex-
perience in the network arena, with a 
base of business customers who sub-
scribe to transport services ranging 
from digital lines through fiber-optic 
based synchronous optical network 

(SON ET) private lines. Providing local 
dialtone to this base of business cus-
tomers, rather than attempting to pene-
trate a new residential market, is a 
logical business decision. 

Then, there's the entire arca of wire-
less service. One could argue that this 
technology has a lot more in common 
with cable than landline telephony, al-
beit there still are the issues of customer 
service. On the other hand, the general 
public seems much more tolerant of cel-
lular fades and outages than it is of the 
corresponding landline problems. So 
there is a potential match of technologi-
cal strength and more time for a reliabil-
ity and customer service learning curve 
compared to traditional phone service. 
Several companies have seen potential 
here, including Cox and Comcast. 

What about the future? 
Smart cable operators will continue to 

grow their telephony businesses in direc-
tions that build on experience and strength. 
For local telephone service, that means 
growth will come not only from companies 
in business now, but also from new entrants 
as they (and their investors) gain confi-
dence from the experiences of working, 
profitable role models with successful local 
cable telephony offerings. This particularly 
holds true for residential local service. 
I also believe that those operators offer-

ing local service will find new revenue-
producing applications that continue to 
blur the lines between telephony, data and 
video. In the data arena, both Philips and 
Tellabs already have introduced products 
that move the functionality of the cable 
modem to the network interface unit 
(NIU) that is installed for telephony ser-
vice. The Philips product even removes 
the need for a network interface card 
(NIC) in the subscriber's computer. With 
this type of hardware, high-speed data be-
comes an extra-charge telephony option. 
One application that may prove very 

interesting is messaging services. Next 
month, I will discuss how this applica-
tion may be offered as part of voice, data 
or digital video and how it might be 
used to entice a customer to subscribe to 
more than one type of service. ( T 

Justin J. Junkus is president of Knowl-
edgeLinh Inc., a training and consulting 
firm specializing in the cable telecommu-
nications industry. To discuss this topic 
further; or to find out more about Knowl-
edgeLinh Inc., you may e-niail him at 
jjunhus@aol.com. 
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111 TIONS SOLU 

By Laura K. Hamilton 

Can Subs Self-Install Digital Boxes? 

hen ICI began offering digital video to many of its subscribers, the MSO experienced 

a classic symptom of a new successful service: There was a huge influx of requests, and 

installs started to backlog — three to four weeks in some areas, and five to six in larger markets. 

One solution ICI hoped would help, at 
least in part, involved offering subscribers 
the opportunity to install the digital cable 

terminals (DCTs) themselves. "We won-
dered what would happen if we created a 
self-install kit for those people we believe 

are technically astute and comfortable 
enough with the electronics in the home 
to self-install," says ICI Vice President of 
Digital TV Colleen Abdoulah. 

At that point, TCI initiated preliminary re-

search with some of its subscribers. Ab-
doulah reports that 15-25% of consumers 
said they felt pretty adept at installing in-
home electronics themselves. "As a matter of 
fact, they preferred it," she adds. 

The tests 
ICI test marketed the idea in its sys-

tems in Tulsa, OK, and Springfield, MO. 

In Tulsa, TCI took the list of pending digi-
tal installs and offered those customers 

the opportunity to self-install. In Spring-

field, the option was offered transactional-
ly as TCI sold digital to the subscriber. 
About 10-15% of subscribers wanting dig-
ital said yes to the self-install. 

Interested subscribers were asked a series 
of qualifying questions. TCI needed to 
know if the sub already existed in the data-

base as having a converter, how many out-
lets the customer had (and how many were 
wanted), and the proximity of the phone to 
the TV set. Obviously, the last question was 
necessary when a plant was not yet two-
way capable and the telephony return was 
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in use for such services as pay-per-view 
(PPV) buys. 

The kit 
After subs passed the qualifiers, arrange-

ments were made for them to pick up the 
self-install kits. These kits, developed by ICI 
engineers and General Instrument, included 
the digital set-top, a remote control, cable, 

and a phone wire for the telephony return 
connection. Also included was an installation 
manual and an instructional video describing 
how to use the navigation system. 

How did they do? 
"We were concerned about additional 

truck rolls and that people would have 
difficulty with the kit for whatever rea-
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son," Abdoulah says, "But we did not find 
that to be the case." 
And it didn't take subs very long to do. 

On average it took them from 20 to 30 
minutes to perform the digital self-install. 

Kelly Carper, product manager at ICI, 
adds that truck rolls and trouble calls tended 
to stem from equipment or system problems 
rather than the install actions of the sub-
scribers themselves. Carper lists the need to 
replace wiring, a nonfunctioning DCT, a bad 
remote and problems with the phone jack as 
typical reasons for a failed self-install. 

"It wasn't really anything on the sub-
scriber's part. The self-installation kit 
worked well, and the customers had no 
problem in hooking it up," Carper explains. 
As a matter of fact, on quality assurance 

call-backs to customers, the question was 
posed, "Were the written instructions easy 
to understand?" The answer was unani-
mous. They all said yes. 

, proiections 
ICI announced that it hoped to offer 

this install option nationally to all of its 
digital systems by the middle of last 
month. However, Abdoulah reports that 
initially it will be more heavily promoted 
in systems with backlogged digital installs. 
"If we find it goes over really well, we may 
market (the self-install option) in a very 
targeted fashion, maybe in a bill insert." 

"We're being very conservative in our 
initial projections of how many people 
will take advantage of this. We're project-
ing around 10% will actually opt for a 
self-install opportunity," she adds. 

A step toward retail boxes? 
So if cable subscribers are offered this op-

tion more and more, and as they get com-
fortable with the idea of hooking up their 
own in-home terminals, is this a hint toward 
consumers' being able to buy digital set-tops 
at electronics stores and self-installing them? 

Abdoulah is conservative in her answer: 
"Retail sales of digital is something we defi-
nitely want to get into as the advanced set-
top box process matures. But all this does in 
relationship to that is it provides a good 
database of which of our customers are 
comfortable in doing this themselves." T 

Una Hamilton is senior editor at "Communica-
tions Technology" in Denver She may be reached 
via e-mail at lhamilton@phillips.com. 
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A Question of Style 

SCTE ON 

By Alan Babcock 

ast month I discussed the work necessary to create your own training materials, such as 

40 hours' development time to create Iust one hour of instruction, as well as compo-

nents of good instructional design. This month, I'd like to take this discussion a step further. 

Learning styles 
Let's consider the learner and his or her 

ability to absorb information. Learning 
styles generally fall into three groups: au-
ditory, visual and kinesthetic. 

Auditory learners prefer to learn by 
hearing. If you like "books on tape," have 

a large CD or tape library, or like lectures, 
you likely are an auditory learner. 

Visual learners tend to respond best to 
visual stimuli. For example, if you look at 

pictures in a magazine before reading the 
articles or prefer movies on the "big 
screen," you likely are a visual learner. 

Finally, kinesthetic learners have to do 
it, touch it or feel it. My younger brother 

always took his toys apart to see how they 
worked. He was a kinesthetic learner. 

For some, one learning style dominates. 

For others, a balance exists between two 
or even all three styles. Most effective 
trainers have a good balance between all 

three learning styles. We also change our 
learning styles based on the environment 
but then revert to a predominant style. 

Think back to the first time you put on 
hooks and learned to climb a pole. Re-

gardless of your preferred style, you 
learned kinesthetically as you felt the pole 

(even through your gloves), felt the gaff 
sink into the wood and began the ascent. 

Now recall how you reacted as you 
watched others climb. Did you hear their 
gaffs jab into the soft pine or watch the 
angle of the leg to assure the knees 
weren't too close? Did you watch the 
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[ >60 dB C/N @ +5 dBmV 
with no Preamp* 

Durable Water-Resistant 
Sealed Package 

[ >70 dB CTB & CSO with 
no Preselector* 

Fast 3ms Scan Speed 
With Real Time Display 

-65 dBmV Sensitivity 

Store 100 Measurements 
and 64 Settings 

Active Matrix LCD 
Viewable in Full Sunlight 

Dial Up Capability for 
Remote Measurements 

C01998 Avantron Technologies 

•Specification with 77 channel loading and no preselector 
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careful placement of the safety strap 
around the pole or listen for the snap of 
the hook as it engaged the D-ring? 
As you climbed, you learned kinestheti-

cally. As you observed, you reverted to a 
primary style, perhaps auditory or visual. 
Most (about 75%) of the technicians I 

have trained are kinesthetic learners. They 
learn best by touching, feeling and doing. 

Training for these learners should include 
lots of hands-on and application exercises. 
Training for kinesthetic learners should 
include short "chunks" of learning, which 
include movement, experimentation or 
other physical activity. 
We can't design training for just kines-

thetic learners, though. Auditory or visual 
learners will "check out" and not get the 

The liriLlilgt constellations at your fillylip 

for years, I I ukk Engineering 
has been answering 

its cable industry 
customers' testing needs 
with a unique solution — 
Comprehensive digital-signal 
diagnostic equipment. With the 
Ilukk CRI 15IB QPR Monitor, we 
pioneered the widespread use of bit error testing in CATV networks. Now, for 
an all-new generation of digital equipment needs, Ilukk Engineering is intro-
ducing the CRI200! The CR1200 brings bit error testing to QM-modulated 
digital signals, whether they are high speed cable modems or compressed 
digital video. The CR1200 with its ea.sy-to-read constellation display offers you: 

• Pre-AND Post-FEC bit error rate 
• Signal -to-noise ratio 

• Errored and severely errored second counts. 

The CR 1200 is one of the most versatile 
products of its kind on the market. The suc-
cessful combination of superior analog testing 
and up-to-date digital display. features makes 
Ilukk Engineering products stand out as a 
favorite in the industry. 

Fluid< 
ENGINEERING 

i250-11 Peachtree Comers Cirde 

\orcros.s. G.S 30092 

Phone: 888-236-8948 

Pas: --0-4-16-6850 

unu.hukk.onn 

Visit us at Booth 91 I at the SCTE EXPO in June. 
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necessary information if we don't include 
delivery methods that address their style. 

New tools 
Training materials being created by the 

Society of Cable Telecommunications En-
gineers address all three styles. For exam-
ple, the Broadband Technology Course 
includes videotapes, textbooks, leader 
guides and student workbooks. Many 
videotapes will appeal to auditory learners, 
as a video version of a "book on tape." 
The more visual videotapes, such as T-

1135 (Signal Level Monitoring) and T-1001A 
(TV—Your Primary Diagnostic Instrument), 
address visual learners. T-1001A demon-
strates many impairments possible in a 
cable system. Examples of hum, intermodu-
lation distortion and poor carrier-to-noise 
ratio (C/N) are shown on typical TV sets. 

Applications and hands-on exercises are 
described in the leader guides.The student 
workbooks include worksheets for record-
ing answers, calculations and other activi-
ties to tie the learning to the job. 

Effective training must engage all learn-
ing styles. Likewise, the trainer must con-
sider how best to implement the training's 
various aspects. 

Training styles 
Most trainers have a preferred training 

style, which may be the same as the pre-
dominant learning style or may be a learned 
behavior. "We tend to train the way we were 
trained" is one influence on a trainer's style. 

Since most of us received lectures in 
school, lecture tends to dominate many 
training styles. What learning style does 
lecturing serve best? Is it predominant in 
our technical ranks? A disparity appears 
between training and learning styles here. 
SCTE recently introduced a train-the-

trainer program. This three-day seminar 
addresses adult learners and helps trainers 
effectively deal with diverse learner needs. 
This program is offered as a regional semi-
nar through our network of chapters. To 
schedule a Train-the-Trainer seminar in 
your region, have your chapter representa-
tive contact national headquarters at 
(610) 363-6888. • -r 

Alan Babcock is director of training develop-
ment for the Society of Telecommunications 
Engineers. He can be c-mailed at abab-
cock@scte.org. 
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It's time to take the bull by the horns. 

The HP E6000A Mini-OTDR keeps your optical telecom and LAN/WAN networks up and 
running by pinpointing network faults and degradation faster. With the new ultra high-
performance module, you get an unmatched, guaranteed dynamic range of greater than 
40 dB, allowing longer measurement ranges than ever before. Over shorter ranges, you 

can reduce measurement time from 180 seconds to under 10 seconds. All this means 
the HP E6000A gives you serious capital and time savings—and a competitive edge. 

As if that wasn't enough, the HP E6000A has one-button operation, an award-winning* 
intuitive user interface, and a superior scan trace algorithm for quick, repeatable 
measurements. And a brand-new color display means even new users can quickly make 
advanced, reliable OTDR measurements on the first try—all at a price that fits your 
budget surprisingly well. 

Finding faults has never been faster. Or more affordable. 

There is a better way. 
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An Ounce 
Of Prevention 

Five Steps to Improved Network Performance 

A carefully planned program of preventive maintenance (PM) can ensure peak system performance, which leads to improved network reliability, less downtime and increased 

customer satisfaction. A preventive maintenance program can improve the performance of the en-

tire system, including the upstream path, and save money at the same time. 

Take the example of a 50,000-subscriber subscriber per month. That's $18 million 
system with average revenue of $30 per per year in total revenues. What are the 

savings, if any, this system operator could 
hope to realize? The answer may surprise 
you. Here are some of the immediate ad-
vantages: 
• Reduced maintenance costs. Mainte-
nance costs typically equal 10% of rev-
enue. In our example of an $18 million 
network, that's $1.8 million per year. By 

some studies, preventive maintenance 
can save 15% of overall maintenance 

Sample timeline for scheduling and tracking program 

J Fó Mir Apr May Jun Jul Aug Sep Oct Nov Dec 

System sweep 
Trunk 
Feeder 

Nodes 

Training: 
Classroom Entire year, one per week, one hour; one safety meeting/month. 
On-the¡ob Each crew member—one day OJT per month-12 days per year. 
Seminars Half of crew to attend at least one formal industry seminar every other year. 

Leakage checks' 

Headends: 

Main (all subs) To reset levels at least weekly. 
-4-10- -411-111.-

Towers/antennas (all) 

TVRO System and 
headends 

FCC proof-of-
performance 

FCC test -411-110. .1111-00- .11111F11»- -411-1111.-
point checks 

* Enhre distribution system Timeline concept courtesy of Ron tiran« 
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ComSonics Inc. 

Introduces the Next Generation of 
CATV Test Equipment 

TM 

e 
VISION 

It's a Management System, not just a meter! e 

Safe, Hands Free operation 

Voice responsive 

Capable of third party enhancement 

Designed for field use 

Rugged waterproof and shockproof 

> Features: 

• 5 - 1000 MHz 

• Reads all HFC signals 

• Non intrusive CNR, HUM 

• Tilt, ATIS, Delta Virtual BER, 

digital power, customer margin 

• Head mounted display or 5x7 

monochrome display 

ComSonics - CyberTek Technology sets the 
test equipment standardfor the year 2000 and beyond. 

P.O. Box 1106 • Harrisonburg, VA 22801 USA 
(540) 434-5965, In USA: (800) 336-9681 Fax: (540) 432-9794 

or visit our web site at http://www.comsonics.com 
email: marketing@comsonics.com 

In Canada: White Radio Limited 
940 Gateway Drive • Burlington, Ontario L7L 5K7 

1-800-263-0733 

C om In rmrfover Ourrporation 

OAIICS, INC. 
We set the standards. 
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costs. The net savings in this case would 

be $270,000 per year. 

• Increased customer satisfaction. The 

benefits here are easy to identify: 

Lower customer turnover, more ser-

vices ordered and greater market 

share. If the system's improved quali-
ty generates even $1 more per sub-

scriber per month in revenue, the 

result is $50,000 per month, or 

$600,000 per year. 

Now let's add up the total annual return 

on the investment of a preventive mainte-

nance program: $270,000 on reduced 

maintenance costs; $600,000 on increased 

customer satisfaction. That's a net return 

of $870,000 (amortized deployment ex-

Oà.malline 
Quality C.AAJt.--

11 Solid Reasons 
to Choose Trompeter 

IIINC Connectors 

Stepped 
crimp sleeve 
grips the 
outer jacket 
for increased 
connector-
to-cable 
reliability. 

Radial and axial 
grooves on ferrule 
increase tensile 
strength. 

Spring loaded 
coupling ring with 
beryllium copper 
crescent washer 
assures positive 
electrical mating. 

.30" ferrule improves 
connector-to-cable 

tensile strength. 

Machined 
PTFE insulator 
for superior 
RF electrical 
performance 

Nickel, non-tarnish finish Fully  enclosed, heat-treated 
adds to the endurance and beryllium copper outer 
reliability of this rugged conductor spring improves 
connector. EMI / RFI suppression and 

reduces signal loss. This feature 
is an integral part of a rugged 
construction, important for 
handling the stress of cable 
weight over time. ATROMPETER 

ELECTRONICS, INC. 

11111 

Unig_ueplating flow hole and 
inspection point for error-free 
"checkable" assembly. 

Captive center contact 
provides positive 

tactile feedback for 
error-free assembly. 
Also prevents 
movement when 

cable is flexed. 

Beryllium 
copper spring 

fingers for 
high mating cycle 

repeatability. 

50 mil ionths gold plating 
improves durability. Provides 
positive electrical contact 
over thousands of cycles 
and exceptional signal clarity. 

RF SHIELDED CONNECTORS (An ISO 9001 Rewstered Company) 

GET QUOTES FAST...VISIT OUR WEBSITE TODAY' 

www.trompeter.com or call: 818-707-2020 
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pense, give or take some incremental sup-
port expense)! 

Although your individual system's 

savings may vary, it's clear that a thor-

ough and careful preventive mainte-
nance program really can help your 

bottom line. Other benefits to cable op-
erators include: 

• Increased reliability 

• Decreasing service calls and reducing 
overhead 

• Decreasing system failures by identifying 

potential problems early > 

[11:111ffli\-ME- - -0 

Make Preventive Maintenance 
Work for You 

Broadly speaking, the five points 

outlined as follows should get you 

started planning your own preven-

tive maintenance program. 

Step 1: Manage your assets. Know 

what equipment you have de-
ployed, and where it is located. 

Step 2: Maintain a history. Log seri-

al numbers, pad and equalizer 

values for amplifier stations. At 

hubs, end-of-lines, and all other 

appropriate locations, use test 

and measurement gear to record 

levels, distortion parameters, am-

bient temperature and the date 

and time when maintenance was 

performed last. 

Step 3: Plan routine inspections. 

Make plans of daily, weekly, 

monthly, semi-annual and annual 

inspections and procedures to be 

performed. Establish checklists 
or integrate your plans into a 

network monitoring software 
program. 

Step 4: Compare your results. 

Check the data from your test 
equipment against your history 

of previous activity. 

Step 5: Be proactive. As you review 

or process the data, look for 

trends and schedule corrective 

action. 
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THE CHALLENGE 
Design a headend for high signal quality 

that also minimizes out-of-service 
conditions and lowers corrective 

maintenance costs. 

THE SOLUTION 

PULSAR Modulators from Barco 
High signal quality, automatic back-up and 

remote monitoring in one intelligent modulator 

'PULSAR modulators provide complete software control, 
allowing you to monitor and manipulate all modulator 
functions from a central location. In the event that lost 
or degraded signal is detected, you can remotely route 
the sign.al to .a back-up modulator without the expense 
or delay of dispatching a technician to the headend. 

Even better, your subscribers won't experience an 
extended loss of seivice. 

• Ay-ail-Me in fixed frequency or tuneable versions to 
provide maximum flexibility 

• Phase Locked Loop techniques assure tong term 
signal stability 

• An intelligent "white limiter" and video AGC prevent 
overmodulation and automatically optimize the 
modulation depth for various nonstandard video 
input signal levels 

• Available with BTSC encoder 

• Full remote control with ROSA software 

Find Out More! 
PULSAR is just one of the many BARCO headend 
solutions that make broadband CATV networks more 
flexible, efficient and reliable. 

And, like all BARCO headend equipment, PULSAR can 
be remotely monitored and controlled by ROSA, BARCO's 
CATV network management software. For additional 
information, visit our Web site at ‘,vww.barco-usa.com 
or call 770218-3?00. 

3240 Town Point Drive 
, • Kennesaw, GA 30144 

Tel: 770/218-3200 
Fax: 770/218-3250 

— www.barco-usa.com 

a. e 

See BARCO at NCTA Booth #5362 
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• Improving picture quality 
• Preparing your system for competition 

in two-way telecommunications 

five steps to improved reliability 
lie following step-by-step overview 

ike preventive maintenance work for 

vot , Rr,ia(Ilv peaking, the five points out-
followç together with the accom-

panying sample timeline for scheduling 
and tracking (see the accompanying figure 

on page 52), should get you started plan-
ning your own program. 

Step 1: Manage your assets. Know 
what equipment you have deployed and 
where it is located. 

Step 2: Maintain a history. Log serial 
numbers, pad and equalizer values 

Watch your 
investment. 

Coll III) dala and schematic maps 01 sour systems on 

•-zutl.rit with Norscan monitoring solWarc. Norscan 

CahleVirss. and liherViess. make monitoring and trouble-

standing across ss sl ems fast and cost-effective. 

Chid out how. Call us today. 

norscan 
Place. Winnipeg. MB Canada R21483 Tel (204) 233-9138 Fax (204) 233-9188 

)(I rl 10th Street NW. Conover. NC USA 28613 Tel (704) 464-1148 Fax (704) 464-7608 
W"t.ittp //vim pprscan rm F. mlrl supportcennrscan corn 

 • 
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for amplifier stations. At hubs, end-of-

lines, and all other appropriate 
locations, use test and measurement 

gear to record levels, distortion parame-

ters, ambient temperature and the date 
and time when maintenance was per-

formed last. 

Step 3: Plan routine inspections. 
Make plans of daily, weekly, monthly, 
semi-annual and annual inspections 

and procedures to be performed. Estab-
lish checklists or integrate your plans 

into a network monitoring software 
program. 

"Remember, 
the key to preventive 
maintenance is solving 

minor problems 
before they become 
mom ones." 

Step 4: Compare your results. Check 
the data from your test equipment against 
yourhistory of previous activities. 

Step 5: Be proactive. As you review or 
process the data, look for trends and 
schedule corrective action. To establish 
the importance of your PM program with 
your staff, recognize employees who find 
and fix problems. 

One last note: Don't forget the obvi-
ous. Check routinely on standby power 

supplies, batteries, fuel for motor gener-
ators, pole hardware, grounding connec-

tions, heat and air conditioning for the 
headend. lights, safety equipment, man-
uals and test procedures, loose antenna 

elements, tower guy lines, paint and so 
on. Remember, the key to PM is solving 
minor problems before they become 
major ones. Fix the small stuff. ( T 

This article was adapted from a "Commu-
nications Technology" supplement, which 
was produced with Hewlett-Packard. 
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The Goal 
Is Interoperable 

Set-Tops 
The Way Is OpenCable 

By Lauro K. Hamilton 

n recent years, standardization has been a huge intangible glowering above the seem-

ingly unlimited potential of advanced services over cable's hybrid fiber/coax (HF() 

networks. But the industry certainly isn't lust sitting around as the recent push toward standard-

ization on various fronts attests. 

Take, for example, OpenCable. If you've 
had a serious talk about set-tops recently, 
the term probably came up repeatedly. 
You know it's spearheaded by CableLabs 

and that it's an effort aimed at obtaining 
digital set-top boxes that are interopera-
ble—friendly boxes from various vendors, 
if you will. The effort is to include an in-
tellectual property pool and a certification 
process for testing vendor compliance. 

Further, you most likely have heard 
that CableLabs intends to present specs to 
date for OpenCable boxes at this month's 
National Show. Also to be announced is 
publication of OpenCable software appli-
cation programming interfaces (APIs), let-
ting companies begin apps for the boxes. 

But how did we get to OpenCable? 
While it was officially announced last Sep-
tember, it's been years in the making. 

"Actually, at CableLabs we've been 
working on this process dating back to 
the late '80s," says Tom Elliot, senior vice 
president of technical projects at the 
Labs. "If you don't have a feel for how the 

analog-to-digital processes evolved, it can 
all be very confusing." 

HDTV 
So to avoid some of that confusion, let's 

start with the initial hybrid analog/digital 
high definition TV (HDTV) filings present-
ed to the Federal Communications Com-
mission in the late 1980s. As you'll recall, 
things changed quickly once an all-digital 
scheme was filed in 1989. That led the FCC 
to request that initial filings be withdrawn 
and resubmitted as all-digital filings. 

"That's when this process really started 
to head downstream," says Elliot. 

"CableLabs was coming into being 
about that same time. And we decided the 
thing to do was to look at the standard 
definition of television—application of 
digital to NTSC," he adds. 

MPEG 
Now add the Moving Pictures Experts 

Group. 
"In the early days, the MPEG video 
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quality was lousy, and you saw some good 
video quality in the proprietary tech-
niques," Elliot says. 

So it looked like a choice between not-
so-great MPEG and proprietary offerings. 
However, Elliot says that in mid-1993 

MPEG started turning up the quality 
curve quickly, and by the end of that year, 
virtually the entire cable industry had de-
cided that the right thing to do was to get 
behind MPEG. 

"So what we've been doing all along 
here is chipping off pieces," says Elliot. 

In other words, this and other platform 
standards were being developed along the 
way, with wide-scale economic support. 
CableLabs' members were getting behind 
those standards, and they eventually 
would become elements of OpenCable. 

OpenCable 
In Spring 1997, the CableLabs Executive 

Committee (which is made up of CEOs of 
most of the major MS0s) had a number of 
meetings with computer industry, consumer 
electronics and traditional cable suppliers. 

"There were very open discussions about 
the next generation of services and plat-
forms required to provide those services," 
says Laurie Schwartz, project director, digital 
video technology at CableLabs. "As a result, 
our industry decided it was very important 
for us to come up with a common, standatrl 
approach for these new platforms and ser-
vices. That was the birth of OpenCable." 

These talks went a long way in convinc-
ing the other industries that cable very 
much could and should be included in de-
veloping standards for future digital ser-
vices and platforms, reports Schwartz. 

Elliot adds, "What we got out of that 
process was a shift in the thinking of pri-
marily the folks at Intel and Microsoft. 
Publicly, prior to that time they had been 
somewhat negative about the cable indus-
try being able to participate." 
As you'll recall, soon after those talks, 

Microsoft and Intel came out very publicly 
in support of the cable industry. 

"We're comfortable that the best minds 
in the world are now participating in the 
process. We feel we're going to come up 
with the best platform that there could 

possibly be developed at this point in 
time," says Elliot. 

Patterned after DOCSIS 
When OpenCable was first announced, 

it was reported that it was patterned after 
the industry's successful Data Over Cable 
Service Interface Specification (DOCSIS), 
which continues within CableLabs. 

"With respect to the fact that we have 
members participating heavily in the au-
thoring of the document and that we expect 
to go through a common process of review 
and publication and standardization—that 
is similar to DOCSIS," says Schwartz. 

However, DOCSIS deals with emerging 
business for cable, not today's core busi-
ness, explains Elliot. OpenCable deals di-
rectly with the current flow of business. 

"One thing that makes OpenCable dif-
ferent is the legacy issue associated with 
existing set-top boxes, both analog and 
digital, that are being deployed today," 
Schwartz says. "How do we include those 
in the OpenCable process and family of 
set-tops? To that end, it's slightly different 
because it's not a desert start." 

The specs 
CableLabs predicted a mid-year com-

pletion of the initial OpenCable specifica-
tion, and, as was stated earlier, the Labs 
said it intended to present specs to date at 
the National Show this month in Atlanta. 
Of course, this is just another step 

along the way in a procedure surrounded 
by the many and varied technological and 
business desires of the cable, computer 
and consumer electronics industries. 

"Our number one priority right now is 
getting consensus among our members, 
and we're making a lot of excellent 
progress in that area," says Schwartz. "The 
next step, which is going to lead to a 
number of iterations—and the timing for 
that is a little less clear—is getting vendor 
comments. That's what's going to lead us 
to a complete spec." 

"We're working together with a lot of 
existing, cross-industry efforts to define 
software environments. We're making 
some good progress there, as well as on 
our high definition strategy, which is 

another key element that we're focusing 
on right now," she adds. 

Elliot emphasizes that there'll be a 
tremendous amount of activity after the 
specs are announced: "We have stages that 
we're moving through to make sure that our 
members are on the verge of having a series 
of products that from a platform perspective 
serve all of these different industries' needs." 

"It's fun to be involved in something 
like this, and you can feel the momentum 
here. On the other hand, sometimes it 
feels like a tiger that's a little hard to ride," 
Elliot says. "We've got work to do." 
(Editor's note: A related OpenCable story 
runs on page 60.) CT 

Laura Hamilton is senior editor at "Commu-
nications Technology." She may be reached 
via e-mail at lhamilton@phillips.com. 

BOTTOM 

Toward the Interoperable 
Set-Top Standard 

The sometimes staggering potentials of 
advanced services over cable's hybrid 
fiber/coax (HFC) networks mean that 
industry standards are more important 
than ever before. Take for example, digi-
tal set-tops. The power and possibilities 
of what these boxes can deliver reach far 
beyond just traditional cable technology. 

OpenCable's birth: Last September, 
CableLabs and its members established 
OpenCable, a project aimed at obtain-
ing interoperable set-tops. This initia-
tive has been years in the making and 
will continue to occur in many stages. 
Coming on fast: CableLabs said it 

plans to present specs to date for 
OpenCable boxes at this month's Na-
tional Show in Atlanta. Also slated is 
the publication of OpenCable software 
application programming interfaces 
(APIs), allowing companies to begin 
applications for the boxes. 
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OpenCable: Behind the Scenes 
How User Applications Will Affect Component Design 

By Jon Stilwell 

ou probably know that cable subscriber equipment "front-end" (tuner and modem) dis-

cussions are underway to standardize products for digital cable and data. It's called 

OpenCable. What you may not know is how OpenCable considerations will affect these products and 

other components in the network. 

The OpenCable initiative will increase the 
promotion and deployment of digital 
cable TV and data services. The effort 
builds on the CableLabs Multimedia Cable 
Network Systems (MCNS) Data Over 
Cable System Interface Specifications 
(DOCSIS) standardization and interoper-
ability efforts for broadband cable data 
modems. As with MCNS, the OpenCable 

project can enable vendor competition, 

lower prices, ensure equipment portability 
and move product into the retail channel. 

But what little issues may be creeping in 
and possibly affecting actual implementation 
of OpenCable? One specification decision 

requires a tradeoff between complexity of 
routing of signaling data at the headend vs. 
the cost of subscriber equipment. Another 
will affect retail availability of the products. 
And which OpenCable products should 

be built—set-top or PC card? Television 
only? Selectable TV/MCNS cable modem? 
Simultaneous TV and MCNS cable 

modem? With HDTV support? When? 
The OpenCable initiative gives remarkable 
flexibility, so equipment users and vendors 
will need to make disciplined selections to 

best satisfy end users. Knowing the under-
lying differences in components may help 

make the decision somewhat easier. 
Let's look at three planned models of 

OpenCable product and what it means for 
the components needed in subscriber 
products. 

Three possible models 
The OpenCable concept allows for a 

range of capabilities to serve various sub-

scribers. A broad range of subscribers 

could be served by the three set-top archi-
tectures shown below: 

"Basic TV" users. The primary applica-

tion of this product is reception of digital 
and analog TV programs. The block dia-
gram for such a product, emphasizing the 
front-end physical layer (PHY) processing, 
is shown in Figure 1 (on page 62). A 

number (typically 3 to 10) of Moving Pic-
ture Experts Group standard (MPEG-2) 
digitally encoded programs are multi-

plexed and transmitted via 16-, 64- or 
256-quadrature amplitude modulation 
(QAM) over a single 6 MHz TV channel. 

As shown, such a box requires two 
downstream channels: one "in-band" (IB) 
and one "out-of-band" (00B). The IB 
channel is used for MPEG-2 packets of 
video/audio "payload." The 00B channel 

is frequency-agile but typically fixed with-

in a given fiber node or neighborhood. 
This dual-downstream system offers the 
key advantage that the user does not lose 
contact with the 00B data when making 
TV channel changes. System management 

messages including security, electronic 
program guide, electronic alert, software 
"patches" and other narrowband data are 
sent via this channel. 

After processing by the PHY, the data is 
passed to the MPEG-2 transport and 
media access control (MAC) circuitry that 
control, respectively, demultiplexinWde-
coding and interactivity. 
"TV Plus" users. In addition to receiving 

digital TV programs, one new product will 
add both graphics and central processing 

power. This will enable new applications 
such as interactive games, home shopping 

and others. Optionally, such a product 
could allow for MCNS (or MCNS-like) 
cable modem functionality within a TV 
set-top box. The block diagram for this 

product is shown in Figure 2 (on page 62). 
As with the Basic TV product, such a 

box requires reception of two downstream 
channels (IB and 00B). When the option-
al functionality of an MCNS cable modem 
is added, separate MAC and backend inter-
face circuitry is required. At any given in-
stant, the user selects either "television" or 
"data" reception, with the tuner moving to 
an appropriate RF channel. After PHY pro-
cessing, the IB data is routed to the appro-
priate back-end circuitry for processing. 

"TV and PC" users. As with the TV Plus 
product, this product includes advanced 
features. In addition, a complete MCNS 

cable modem is included. The block 

HO MAY 1998 • COMMUNICATIONS TECHNOLOGY 



DCM1G 
MINI COUPLERS 

DC21G 
2-WAY COUPLERS 

FULL RANGE SOLUTIONS . . . 
PASSIVES FOR: CATV & SATELLITE 

ASKA COMMUNICATION CORP. 

CATV • 1 GHz PASSIVES 

SPLITTER s 

TGV SERIES SP-1G SERIES 

A VARIETY OF SELECTIONS TO MEET YOUR NEEDS 
• NON POWER PASS AVAILABLE IN: SOLDER BACK (SP-1G), 

ALL HORIZONTAL (HRS) AND VERTICAL (TGV) CASE DESIGN. 

• ALL PORTS POWER PASS AVAILABLE IN: TONGUE & GROOVE 

CASE DESIGN. 
• ONE PORT POWER PASS AVAILABLE IN: SOLDER BACK 

(SP-1G), AND VERTICAL (TGV) CASE DESIGN. 

• All above available In: 2-Way, 3-Way & 4-Way, 
Except Vertical (TGV) & Solder Back (DS-1G) which 

is also available in: 6-Way & 8-Way. 
• Tongue & Groove Case Design: (DS), (HRS), (TGS) & 
(T(;V). *SP-1G Solder Back Only. 

DIRECTIONAL COUPLERS - SOLDER BACK 

DCW1G 
WALL MOUNT COUPLERS 

6-

DC41G 
4-WAY COUPLERS 

SATELLITE • 2 GHz PASSIVES 

950-2050 MHz SPLITTERS 

AVAILABLE IN: 
ONE PORT DC PASSIVE & 
ALL PORTS DC PASSIVE 

IN 

ASKA 
OUT OUT 

oe-

AVAILABLE IN: 
TONGUE & GROOVE 

ONE PORT DC PASSIVE 
ALL PORTS DC PASSIVE 
AND DIODE STEERED 

Above Available In: 2-Way & 4-Way 

40-2050 MHz SPUTTER 

ONE PORT DC PASSIVE & 
ALL PORTS DC PASSIVE 

Available In: 

2-Way, 4-Way, 6-Way 
& 8-Way 

UHF/VHF SATELLITE DIPLEXER 

SCS-1 STANDARD WITH GROUND 

SCS-2 MINI CASE 
SCS-3W OUTDOOR/MAST MOUNT 

SCS-4TG TONGUE & GROOVE 
CASE WITH GROUND 

SCS-5WP WALL PLATE 
COMBINATION WITH 

PHONE JACK 

40-2050 MHz TAPS 

DIRECTIONAL TAPS 1-WAY 12 dB TAP 
DUAL POLARIZATION 

Available In: 

1-Way, 2-Way & 4-Way 
In 10, 15 & 20 dB 

Corporate Office: 
Ph: (800) 317-6625 or 

(954) 486-0039 
Fax: (954) 486-0202 
www.askacom.com 

ASKK 
COMMUOICATIOO CORP 

National Sales Office: 
Ph: (800) 840-6350 or 

(508) 730-1065 
Fax: (508) 677-2511 

Reader Service Number 45 



Figure 1: OpenCable Set-Top Box "Basic TV" 
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Figure 2: OpenCable TV Set-Top Box "TV Plus/MCNS Option" 
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diagram for this product is shown in Fig-
ure 3 (on page 64). 

A key benefit is that two users could 
have simultaneous broadband access to 

digital TV and MCNS data and not be 
forced to choose (as with the "TV 

Plus/MCNS option" product). However, 
such a product requires an extra 6 MHz 
tuner and IB demodulator; therefore, the 
cost of the product is higher. 

When considering one model versus 
the next, some customers will pay for the 
added functionality. Of course, the key 

questions for vendors and operators are. 

"How much?" and "How many customer, 
will pay for it?" 

Some users will want OpenCable prod-

ucts in a PC card, to receive digital TV 
along with cable modem service. Depend-
ing on how much video and data process-
ing can be done in software, such an 

architecture could be the lowest cost for 
the functionality. 

The OpenCable specification allows for 
PC card versions of some models, to en-

courage PC card makers to continue to 

serve the cable "PC TV" market as opera-
tors go digital. 

Technical issues 
As this is written, the OpenCable spec-

ification is being finalized. Items under 

BOTTOM I Ric 
um_ 

OpenCable: Three User Models 

What is OpenCable and what does 
it mean to your engineering team, 

your management...oh yes, and 
your customer? 

Discussions have centered around 
three application models: 
• "Basic TV" users. The primary appli-

cation of this product is reception ol 
digital and analog TV programs. 

• "TV Plus" users. In addition to receiv-

ing digital TV programs, this new 
product will add both graphics and 
central processing power. This will 

enable new applications such as in-
teractive games, home shopping and 
others. Optionally, such a product 
could allow for MCNS (or MCNS-
like) cable modem functionality 
within a TV set-top box. 

• "TV and PC" users. With a complete 

MCNS cable modem included, a key 
benefit of this scheme is that two users 
could have simultaneous broadband 

access to digital TV and MCNS data 
and not be forced to choose (as with 
the "TV Plus/MCNS option" product). 

However, such a product requires an 
extra 6 MHz tuner and IB demodula-

tor; therefore, the cost of the product 
is higher. 
The OpenCable specification is 

being finalized. Items under discussion 

include operating system and software 
support, microprocessor capability and 

compatibility, security, "look-and-feel: 
picture-in-picture and graphics. Several 
factors could affect the PHY layer, in-
clude signaling for the high-end (TV 
and PC) product, interface specifica-

tions between products, and upgrade-
ability to high definition TV 
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Figure 3: OpenCable TV Set-Top Box "TV and PC" 

00B tuner 

Signaling 

IB tuner 
#1 (video) 

Payload 

IB tuner 
#2 (MCNS) 
Payload 

SW 
Return path   

—›( ADC OPSK demod IC 

2xCIPSK demod IC 

OAM/FEC 
(Annex A/B) 

FEC/CIPSK 
TX/DAC 

-4--

OAM/FEC 
(Annex A/B) 

FEC/OPSK 
TX/DAC 

to TV set 

MPEG-2/ 
00B video/ 
FEC audio/ 

graphics 

DAVIC TC 
layer H/W Transport 

MCNS TC 
layer H/W 

Security 

MAC/uC 

Ethernet TX/RX 

to PC*  

Table 

OpenCable component comparison summary 

Model # Tuners IB demodulators 

Basic TV 2 1 

TV Plus 2 1 

2 1 

TV and PC 3 2 

# MA( processors 

1 

1 (base model) 

2(w/ MS) 

2 

Notes 

Digital + analog TV 

Advanced features 

MCNS optional 

Advanced features MOIS 
integrated 

discussion include operating system and 
software support, microprocessor 

capability and compatibility, security, 
"look-and-feel," picture-in-picture and 

graphics. Several factors that could affect 
the PHY layer include: 

Signaling 
In the case of the high-end (TV and PC) 

product, three downstream channels are re-
quired: one for 00B data, one for (TV) IB 
data, and one for (MCNS) IB data. It has 

been argued that the second (MCNS) IB 
QAM demodulator could be dual-use and 
receive not only the IB data but also the 
narrowband 00B data. 

Such an "embedded signaling" ap-

proach would eliminate a tuner and de-

modulator and therefore is attractive in 
terms of subscriber hardware cost. How-

ever, it requires replication of 00B data 
into all MCNS IB data streams at the 

headend, complicating system imple-
mentation at the headend. Because data 
is replicated on multiple channels, it also 

is less bandwidth efficient, raising the 
cost per bit transmitted. 

NRSS-B POD module 
interface specification 
One of the key goals of the initiative is 

that subscriber product ("host") can be 

made available through the retail channel. 
Consumer electronics manufacturers 

would manufacture this host product. The 
hardware included in the host would in-
clude mostly off-the-shelf components 
such as modem integrated circuits (ICs), 

MPEG-2 decoding, video, and audio and 
graphics processors. 

Separately, a point-of-deployment 

(POD) module would be required. This 
module would include functionality, 
most notably security, specific to each 
cable operator. The hardware and 

firmware in the POD would include 
mostly proprietary circuitry (usually ap-
plication specific integrated circuits from 
the POD manufacturer). 
The POD module and the host can 

come from different vendors; therefore, 

interface specifications become critical. 
As of this writing, the Electronic Indus-
tries Association and National Cable 

Television Association have a joint ef-

fort underway to create an interface 
specification (NRSS-B). After this speci-
fication is agreed upon, and POD mod-
ules are available, new consumer 
electronics manufacturers will be able 

to enter the market and sell OpenCable 
product at retail. 

Regarding components, some of the 

functions that currently reside on con-

sumer PHY ICs targeting the host likely 
will move to the POD module. This will 
result in a temporary duplication of some 
circuitry until new PHY layer IC compo-
nents are developed specifically for 

OpenCable products implementing the 
POD module. 

High Definition TV (HDTV) 
OpenCable will allow for features to be 

added as market demand warrants. One 
important consideration is HDTV Upper-
end models will include some HDTV sup-
port. These products likely will include an 
1EEE1394a ("Firewire") interface for pro-
viding the HDTV information to a TV set. 

Also, HDTV requires a different type of 
demodulation (vestigial sideband, or VSB, 

in the United States) from the QAM used 

in digital cable today. This demodulation 
could be done at the headend, the set-top, 
or the HDTV receiver. In any case, com-
ponent and equipment vendors therefore 

will need to prepare so OpenCable prod-
ucts can support HDTV 

These issues, along with others, will be 
resolved shortly so OpenCable products 
can be deployed in volume in 1999. ( T 

Jon Stilwell is the central US sales manager, 
cable, for Stanford Telecom. He can be 

reached at 919-929-5833 or by e-mail at 
jon.stilwell@stelhq.com. 
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Cable for HFC Upgrades 
Why Powering Shouldn't Impact Your Choices 

By Mark Alrutz 

ystem operators today often are faced with the responsibility of upgrading a plant they 

didn't build or specify. That plant may have been upgraded and extended in the past 

and probably contains a variety of coaxial cable types and sizes deployed over the years. As you 

review that plant and try to determine which areas need repair or replacement, you need to be 

confident that the cable you choose to upgrade your plant will suitably replace older constructions 

in all aspects while providing you reliable future performance for multiple applications. 

Powering performance is one important 
consideration in modern hybrid fiber/coax 

(HFC) networks, which will be called upon 
to deliver many services beyond broadband 
video. You may be considering 60V or 90V 
supplies, in a centralized or distributed de-
sign. Fortunately, powering performance in 
an HFC upgrade is relatively unaffected by 
cable choice, so you can select the powering 

system you want and base your cable deci-
sion process on more critical performance 
areas like RF attenuation, mechanical relia-
bility and relative cost. 

Powering performance is unaffected by 

cable choice because the important issue is 

system performance, not cable loop resis-
tance. If you are at all familiar with coaxial 
cable specifications, you know that DC 

loop resistance can vary widely between 

designs. This is due to the varying size and 
metal usage in different cable types. 

Low-loss cables, for example, are opti-
mized for attenuation and typically will 

be smaller than traditional cables. Small-
er cables contain less metal and exhibit 

higher DC loop resistance. This DC loop 

resistance figure is used by designers to 
estimate power supply usage and voltage 
levels throughout a build. These are the 

"Powering 
performance is 

unaffected by cable 
choice because the 
important issue is 

system performance, 
and not cable loop 

resistance." 
issues of importance in a cable installa-
tion—the current draw on power supplies 
and how much voltage is available. 

Cable DC loop resistance simply is a 

means of conservatively estimating sys-
tem performance. 

Design review 
To assess the impact of various coaxi-

al cable designs on current draw and 
voltage availability in an HFC upgrade, 
we reviewed design areas with a variety 
of densities and node sizes. These de-
signs were developed to represent "typi-

cal" design areas. Each design area was 
built or upgraded with a traditional 
coaxial cable and then a low-loss cable, 
which offers significant economic and 
performance advantages but has dis-

parate DC loop resistance, as shown in 
the table on page 68. 

The design scenarios reviewed includ-
ed traditional HFC broadband delivery 

at 750 MHz and 60V, as well as urban, 
suburban and multi-tenant designs that 

have been telephony enabled and oper-
ate at 60V and 90V. 

The broadband upgrades were evaluat-
ed at 5% and 15% cable replacement rates. 
We found that the power supply current 

draw difference attributable to cable type 
selected was in the range of 0.5%. Most 
power supplies exhibited no appreciable 
difference in current draw. The short span 

lengths and relatively low current draw 

within the cable plant made variations in 
DC loop resistance inconsequential to sys-
tem operation. 

The graph in Figure 1 (on page 68) 
shows current draw of 39 individual 
power supplies spread over 19 nodes. The 

current draw difference between a plant 
built with traditional cable and that built 

with low-loss cable is insignificant. )10-
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Figure 1: 15°0 cable replacement 
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Figure 2: Impact of multiple return paths on DC loop resistance 
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In all the design work we reviewed, 
no additional power supplies ever were 
required in any upgrade or rebuild when 
cable types were varied. The current 
draw differences between cable types 
were so small that the addition of a sup-
ply never was required. As for cost im-
pact of additional current draw, the 
incremental kilowatt hours (kWh), if 
any, amounted to only pennies per 
month. In the unlikely case that any of 
this cost actually is realized, it is so 
much lower than the capital savings 
achieved by utilizing low-loss cable that 

you will find yourself at a financial ad-
vantage for generations. 

Telephony 
Let's look at telephony-enabled designs, 

specifically at penetrations up to 100%, at 
60V and 90V, and with densities ranging 
from suburban to multi-tenant. Adequate 
voltage was present at the network interface 
unit (NIU) in all scenarios, and available 
voltage varied little from one cable type to 
another. In particular, when 90V powering 
was employed, end of line or NIU voltage 
levels on a total low-loss cable plant varied 
less than 3V from voltage levels on a total 

Table 

DC Loop Resistance, Ohms/1000 Feet 

Truditional Low-boss 

Trunk 0.55 072 

Feeder 1.10 1.61 

traditional cable plant. In a typical upgrade, 
where small quantities of cable are replaced, 
even these small voltage differences would 
not occur. 

Design assurance aside, engineers prefer 
to err on the conservative. A system is ex-
pected to perform better than specified, 
which will be the case in powering as well. 
The reason a powering design is overly 
conservative is that it doesn't take into ac-
count multiple current return paths. Once 
installed, a coaxial cable becomes pan of a 
complex circuit. The center conductor re-
mains a dedicated forward path for cur-
rent, but the shield is bonded in parallel to 
strands, neutrals and grounds. These par-
allel return paths reduce the effective resis-
tance of all coaxial cables, which reduces 
system current draw and voltage drops 
below that predicted by design. The net re-
sult is that any powering differences pre-
dicted by design, as small as they are, 
become even smaller, or even immeasur-
able, in the installed plant. 
The graph in Figure 2 shows how the 
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Powering and Cable: 
Any Connection? 

In today's rapidly changing environ-
ment, you may find yourself upgrad-
ing systems with a variety of cable 
types installed, and you need to be 
assured that the cables you choose for 
your upgrade will give you the best 
performance. 

Design data collected on a variety of 
rebuild and upgrade areas of varying 
densities has shown that powering ca-
pability simply is not an area of differ-
entiation between cable types in a 
system upgrade. Cables with widely 
varying DC loop resistance have been 
shown to draw less than one-half of 
one percent more or less design cur-
rent in a typical upgrade. 
High current draw telephony en-

abled systems have been shown to 
provide adequate and roughly equiva-
lent end-of-line voltage with all cable 
types. Beyond design data, multiple 
current return paths in installed plant 
reduce these powering differences 
even further. 

This being the case, coaxial cables 
can be selected based on relative cost, 
RF and mechanical performance with-
out concern for powering. Choose the 
cable you prefer to use, and rest in the 
confidence that your powering design 
will succeed. 

loop resistance of low-loss and tradi-
tional cables is reduced by the presence 
of multiple current return paths. Low-
loss cables are more strongly impacted, 
since they have a higher shield resis-
tance to begin with. Once installed, 
low-loss and traditional cables exhibit 
similar resistance. This data was gener-
ated from voltage and current measure-
ments performed on active aerial and 
underground plant. (.T 

Mark Able is director, technical services, for 
CommScope. He can be reached at (704) 
323-4985. 
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VOYAGER 

Expectations for superior picture and sound 

quality and interactive capabilities continue 

to rise in the minds of today's cable 

providers and viewers. In response to these 

high expectations, Pioneer introduces 

Voyager'', the digital CATV terminal 

designed with expanded channel capacity, 

video decompression and cable modem 

functionality. With these and other 

advanced features, Voyager provides the 

kind of heightened viewing experience 

audiences demand, making it the terminal 

that propels viewers into the digital era. 

(sr PIONEER 
The Art of Entertainment 
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How to Shrink the Hub 
With DWDM 

By John Trail 

ncreasing numbers of cable customers are looking for directed services such as fast 

access, high-speed data transfer, near-video-on-demand (NVOD) and telephony. To 

provide these directed services, operators now are making significant investments in network up-

grades and in equipment such as routers, servers, cable modem termination systems (OATS), 

quadrature amplitude modulation (QAM) modulators, multiplexers and more. 

At issue is not so much whether or what to install, but rather where it should be located. Tra-

ditionally it has been expected that this additional directed service equipment will be located in 

the secondary hub where the major distribution branching occurs. In practice, the availability of 

space and technical support at the secondary hub often are problematic. 

In this article I'll discuss how dense wave 

division multiplexing (DWDM) enables 

the cable operator to locate most of the 
sophisticated directed service equipment 

in the headend, and increase overall net-

work bandwidth, without costly RF plant 

upgrades. By using this innovative 

DWDM architecture, the operator can 

achieve a reduced hub size, lower techni-

cal support costs and improved reliability, 

all of which can result in more cost-effec-

tive provision of directed services. 

Traditional architecture 
A typical current implementation of 

narrowcast or directed service is shown 

in Figure 1 (on page 74). In this archi-
tecture, the broadcast information is 

transmitted optically from the headend 

to the hub where it is converted back to 

RF, then split and RF combined with 

"At issue is not so 
much whether or 
what to install, but 

rather where it should 
be located." 

fiber-specific narrowcast information. 

The combined broadcast and narrowcast 

information then is transmitted down a 

dedicated fiber to a node or subsection 

of a node. (See "Scalable Nodes" in 

Communications Technology's January 

1998 issue.) Traditionally, the distribu-

tion is performed using 1,310 nin dis-

tributed feedback (DFB) transmitters. 

In systems using a 1,550 nm-to-the-

node architecture, narrowcasting from 

the hub can be performed using coarse 
wavelength division multiplexing 

(CWDM). In this arrangement, the nar-

rowcast information is routed through a 

1,310 nm DFB transmitter and the out-

put then optically combined with the 

1,550 broadcast signal using a "coarse" 

1,310/1,550 optical multiplexer. 
Now consider what is required to add 

cable modem access/data service to these 

systems. Assume each hub serves 20,000 
homes passed, that there is 10% penetra-

tion of cable modems, and that 25% of 
the cable modem subscribers are online at 

any one time. This adds up to 500 sub-

scribers online at peak operating times. 

Expect, at least initially, the average 

subscriber downstream data rate to be 

400 kbps and the average upstream rate 

to be less than one tenth of that. The 

hub, therefore, needs to supply down-

stream data at a rate of 200 Mbps. This 

rate can be supplied with eight QAM 

modulators each contributing 27 Mbps of 

data (64-QAM) and each occupying a 6 

MHz channel bandwidth. The upstream 

bandwidth requirement of 20 Mbps 

would require at least 10 quadrature 

phase shift keying (QPSK) channels, 

each occupying 1.5 MHz of bandwidth. 

Implementing such a service would 
require the following hardware in addi-

tion to the transmitters and combining 

network: 
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Figure 1: Typical narrowcast service 

Headend Hub 
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• 200 Mbps data link (Two 0C3 links) 
• Data router 
• Eight QAM modulators 
• Eight media access control (MAC) cards 
• Eight burst demodulators 
Even in a very compact implementa-

tion, this equipment would take up at 

Established 1975 

least 24 rack units (RUs). That is 
almost 4 feet of rack space. Also, this 
implementation provides only the 
most basic level of data service. More 
sophisticated services would include 
local caching, which would need 
servers, plus multiplexers and such for 
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OCALA, FL 
800-922-9200 

Products 

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

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

For the 21st Century! 
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provision of advanced digital video. 
Most direct service implementations 
can be expected to require significantly 
more than 4 feet of rack space. 
Not only is substantial hub space need-

ed to house this hardware, but additional 
technical support of the hub also is 
necessary to monitor and service the addi-
tional equipment. )0.-

BMW 

Got Hub Space 
and Bandwidth Challenges? 

-0 

Your customers have had enough of 
snail-paced access using telephony 
modems and are demanding cable 
modem service. You want to provide 
this service, but hub space and plant 
bandwidth are limited, and you 
want a solution for the long term, 
something that can accommodate 
expected demand for several years 
to come. 

If this sounds familiar, then dense 
wavelength division multiplexing 
(DWDM) may be the solution you've 
been looking for. Using 1,550 nm 
DWDM enables the cable operator to 
locate most of the equipment neces-
sary for and data service at the head-
end. The hub now can remain small, 
perhaps simply a cabinet, and mainte-
nance requirements can be lower—all 
of which translates to cost savings for 
the operator. 
With DWDM, present customer 

demand for bandwidth often can be 
supplied with initial installation of 
only a single wavelength to carry the 
directed services. Future expansion 
needs can be met with minimal im-
pact to the hub by progressively 
adding wavelengths and increasing 
the cable modem termination capaci-
ty in the headend. 

So, before calling the construction 
crew and expanding that hub, take a 
look at what the latest innovations in 
optical transmission provide as an al-
ternative solution. 
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Combiner systems for all your 
routing and distribution needs. 

16 Port Return Path Combiner Divider 
Model RCD - lOOt 

8 Port Active Forward Path ComtunQr DI uder 
Model FCD - 1001  

The functionality of these compact 
units makes them ideal for all HFC 
hub and head-end signal distribution 
needs. VisionTeq also has many 
custom options for filtering, 
amplifying or providing high 
isolation for all or part of both the 
forward and return bands. 

VisionTe 
b i rrl ply better... gl-

1844 NW 81 st Avenue 
Coral Springs, Florida 33071 

Tel: l-954-346-6144 
Fax: 1-954-346-6812 

Come Visit U5 at 

SUE TECH Expo booth 186 

DWDM 
With the use of DWDM it is possible to 

move much of the directed service equip-
ment to the headend, and increase overall 
network bandwidth, without costly RF 
plant upgrades. The DWDM architecture 
is shown in Figure 2 (on page 78). 

In the downstream direction a trans-
mitter operating at 1547.7 nm provides 
broadcast of 80 analog channels in the 50 
MHz-550 MHz band. The downstream di-
rected service information is QAM modu-
lated and upconverted onto RF 
subcarriers. The RF signal then drives ad-
ditional DFB transmitters operating at 
wavelengths on the International 
Telecommunications Union (ITU) grid 
above 1,550 nm. The optical output from 
several different transmitters is combined 
with an optical multiplexer onto a single 
fiber for transmission to the hub. 

At the hub site, a single optical de-
multiplexer "unbundles" the different 
wavelengths. Each narrowcast wave-
length is then separately optically corn-

With the DWDM 
architecture, the 

rack space 
requirement in the 

hub drops 
significantly. 

bined with the broadcast signal and 
sent down one or more fibers to specif-
ic nodes or node subsections. At the 
node the received power of the narrow-
cast wavelength is several dB below 
that of the broadcast wavelength, re-
sulting in minimal degradation of the 
broadcast signal to noise while achiev-
ing low bit error rate (BER) of the nar-
rowcast signal. 
The return path back to the headend 

is a key element of this architecture. It 
is necessary to combine the return 
signals at the hub and transmit the 
combined return back to the headend 
with minimum fiber count. This can 

be accomplished by RF combining sev-
eral nodes and then either RF frequen-
cy stacking the signals and transmitting 
over a single transmitter, or by again 
using multiple ITU grid 1,550 DFB 
transmitters and using an optical 
multiplexer to combine them onto a 
single fiber. 
With the DWDM architecture, the 

rack space requirement in the hub 
drops significantly. The router, QAM 
modulators, MAC cards and burst de-
modulators are transferred to the head-
end. The hub now contains only 
optical amplifiers, passive optical com-
ponents, return path receivers and 
transmitters. For the previous example, 
this equipment can fit into 9 RUs—sig-
nificantly less than previously required. 
The hub now can fit easily into a cabi-
net rather than requiring a dedicated 
building. The reduced quantity and 
lower complexity of the equipment also 
should increase the reliability of the 
hub and result in reduced service costs. 

In terms of cost it is only very recently 
that 1,550 DWDM has had major com-
mercial use, primarily in the telecommu-
nications industry. We can expect that 
costs for the ITU grid transmitters and 
passive optical elements will drop quickly 
in the next few years as volumes of units 
continue to rise. 

Cost can be minimized further by tak-
ing advantage of the scalability of the ar-
chitecture. Initial deployment could 
consist of a narrowcast wavelength feed-
ing eight or more nodes. In fact, the previ-
ous example requires only a single 
wavelength to supply the entire hub de-
mand of 200 Mbps. 
As the demand for directed services 

increases, the operator can add capacity 
by adding wavelengths and reducing 
the number of nodes fed by each wave-
length. This scenario gives the minimal 
initial equipment investment and prop-
erly defers expansion until required at 
some future time, when costs will be 
even lower. 

This increase in capacity by wave-
length addition requires minimal addi-
tional equipment at the hub—typically 
only changing passive optical splitters 
and optical multiplexers/demultiplexers, 
with perhaps an increase in optical am-
plifier power. 
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Figure 2: DWDM architecture 
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Conclusion 
As the cable industry continues its 

evolution toward more varied, sophisti-
cated service offerings, there are several 

possible ways to upgrade current net-
works to meet higher bandwidth de-
mands. DWDM is a scalable, robust 
architecture that makes possible the de-
livery of broadcast analog video and two-
Multimedia Cable Network System 
(MCNS)-compatible digital services with-
in a conventional hybrid fiber/coax plant. 
It has the advantages of smaller hub size, 
increased hub reliability, decreased need 
for technical support at the hub, and a 

scalability that enables future expansion 
with minimum impact at the hub. 
DWDM is not necessarily the solution 

in every situation. But for an operator 
seeking to offer new directed services 
with the minimum hub cost, DWDM 
just might be the wave to catch. ( T 

The author wishes to acknowledge the con-
tributions of Alan Nilsson, David Piehler, 
Olch Sncizko and Xing,yu Zou. 

John Trail, Ph.D., is product manager, trans-

mitter systems, at Harmonic Lightwavcs. He 
may be reached at (408) 542-2641. 
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Select full-screen override on some channels and 
video crawl on others — whatever suits 
you, your subscribers and your budget. 
Call 1-800-326-8754 for details. 
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Toward the Truly 

and Satellite 
Digital TV 

Modular Compression System 
By Ozell Bailey 

igital TV (DTV) service providers, both cable and satellite, require solutions in their 

broadcast centers that optimize their spectrum utilization. This dictates that technology 

suppliers become competitive in order to offer open and flexible solutions. One common worldwide 

standard that supports this objective is the digital video broadcast (DVB) standard, which supports 

the interoperability goal between DVB technology suppliers, thus leveraging economies of scale. 

This article will focus on how a com-
mon compression headend can support 
the distribution of content via cable 
and satellite. I will describe in general 
how content is sent, or processed, 
through the compression headend, 
then we will explore the features of the 
individual products that make up the 
larger system. This detailed description 
will highlight the system's flexibility, 
from receiving analog and digital con-
tent to be compressed to the develop-
ment and transmission of single and 

multiple DVB-compliant transport 
streams. 

End-to-end compression 
The accompanying figure (on page 83) 

shows a simplified block diagram depict-
ing the major functions in a digital video 
compression headend. 

Content, in analog or digital format, is 

routed into the satellite transmission facil-
ity or headend via an audio and video 
(A/V) switching network. From the AN 
switching network, the signals are routed 

BOTTOM 
inir 

Truly Modular Compression 

loday's digital video compression sys-
tems support the delivery of cost-ef-
fective, broadcast quality video and 
data to consumers and business 
users. Manufacturers of compression 
equipment now can focus on devel-
oping data solutions that easily aug-
ment digital headends to provide new. 
revenue generating services to their 
subscriber bases. 

Encoder technologies will continue 
to provide increased performance with 
compression efficiencies. In the future. 
compression systems will become trul) 
modular, capable of interfacing with 
numerous terrestrial, wireless and 
satellite transmission interfaces. 
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Typical compression headend block diagram 
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demodulator/decoding Encoding 

Network 
management 

Multiplexing 

Conditional 
access 

Modulation 
Cable: 
satellite 

to the digital compression system. At the 
encoder, the source programs are com-
pressed into a Moving Pictures Experts 
Group (MPEG) transport stream. 

These single program transport streams 

then are routed to the multiplexer. The 

multiplexer adds conditional access 
(CAS) information, scrambles the MPEG 
transport streams, and combines the sig-
nals into a combined multiple program 

transport stream. These streams then are 
fed to quadrature phase shift keying 

(QPSK) modulators and delivered to the 
direct broadcast satellite (DBS) transmit-
ter system for uplink and eventual trans-
mission to the subscriber's set-top box. 

Editor's note: lit the case of a cable headend, 
quadrature amplitude modulation (QAM) 
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is used for transmission over the cable 
network. QPSK signals received via satel-
lite are converted to QAM in an integrat-
ed receiver transcoder. The set-top 
demodulates, descrambles, and decodes 
the signal for viewing. 

Decoders and encoders 
Now that I have described the high-

level functionality of an end-to-end 
compression system, let's take a closer 
look at the key pieces in the chain. 
We'll focus on the "subsystems," in-
cluding a professional integrated/receiv-
er decoder, MPEG-2 encoder, 
multiplexer and a network management 
system controller. Each of these pieces 
performs a number of complicated tasks 
during video signal processing. 

Professional decoders represent the 
first stage of compression signal pro-
cessing. After content exits the AN 
routing system, it is routed to decoders 
where the signals are demodulated, de-
multiplexed and descrambled. De-
coders can receive single channels or 

multiple channel inputs. It is very com-
mon that they will have options sup-
porting various CAS systems from 
various vendors. Current decoders in-
clude options such as phase alteration 
line (PAL)/NTSC, closed-captioning, 
vertical blanking interval and DVB tele-
text. Next-generation decoders likely 
will support advanced features such as 
4:2:2 processing and high definition TV 
(HDTV). 
Encoders truly are the heart of a 

compression system. Their function is 
to take an analog signal and com-
press—or digitize—audio, video and 
data content into a DVB-compliant 
transport stream. 
Encoder technology has advanced 

over the last decade with research and 
development beginning in the late '80s. 
The first commercial units were avail-
able around 1993. Over the last five 
years, there has been an explosion in 
this technology with a thrust toward im-
proving quality and compression effi-
ciency. Most encoders today accept 
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serial digital and composite video as 
input sources. Efficiency is the most im-
portant feature of an encoder. This 
means that, as an operator, you want to 
optimize bandwidth (squeeze in as 
many channels as possible within a 
given transport) while maintaining pic-
ture quality. 

StotMux 
Another important feature for TV 

service providers is the ability to per-
form statistical multiplexing. Also 
known as StatMux, this is a function 
that ensures bandwidth is allocated to 
channels that require it (like compli-
cated, data-intensive frames of video 
such as sporting events) and not wast-
ed on channels that represent still or 
slow-moving pictures. 
The encoder receives bandwidth (bit) 

requirements to be utilized while com-
pressing the source input. Currently, 
advanced compression techniques are 
being used, which implement technolo-
gies such as multipass encoding. It 
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analyzes and refines a signal before it is 
sent on through the system. It is pro-
jected that encoder technology will 
continue to advance with a focus on 
improved quality and efficiency. 

Multiplexers typically receive their 
input from the encoder in the case of 
dynamically compressed content. Alter-
natively, a multiplexer can receive data 

(audio or video) that has been com-
pressed previously, thus bypassing the 
encoder stage. Some multiplexers also 
have a raw data input that allows them 
to receive data types such as transmis-
sion control protocol/Internet protocol 
(TCP/IP). When performing statistical 
multiplexing, the multiplexer allocates 
bits, as requested, to channels on a 
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predetermined basis or dynamically. In 
other words, the encoder and multi-
plexer work together in tandem in sta-
tistical multiplexing. 
A network manager/system controller 

usually includes a computer and suite of 
tools that manage all of the resources in a 
typical compression system (like profes-
sional decoders, encoders, multiplexers, 
modulators and so on). An operator can 
monitor and reconfigure assets as required 
from a central console. 
As personal computers and network 

servers have evolved, service providers 
have demanded that a system controller 
offer a graphical user interface (GUI) 
that is intuitive and user-friendly. If the 
GUI is easy to use, operators can save 
training time and realize cost savings. 
Features expected of system controllers 
today include standards-based systems, 
modular/distributable systems, fault de-
tection, redundancy switching and au-
tomatic sensing of hardware 
configurations. 

Conclusion 
In summary, today's digital video com-

pression systems support the delivery of 
cost-effective, broadcast quality video and 
data to consumers and business users. En-
coder technologies will continue to pro-
vide increased performance with 
compression efficiencies. In the future, 
compression systems will become truly 
modular, capable of interfacing with nu-
merous terrestrial, wireless and satellite 
transmission interfaces. 
As the business plans of cable and 

satellite digital TV service providers be-
come more diverse, we will see a 
greater number of video compression 
systems that support both video and 
data applications. Being able to offer 
additional services will allow service 
providers to realize a return on invest-
ment in a shorter period of time. Manu-
facturers of compression equipment 
now can focus on developing data solu-
tions that easily augment digital head-
ends to provide new, revenue generating 
services to their subscriber bases. CT 

Ozell Bailey is market segment manager, 
satellite applications, at DiviCom Inc. He can 
be reached at (408) 490-6850 or 
obailey@divi.com. 
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E TE 
BLE 

What 

o the system engineer who works 

with satellite receiving equipment 

on a regular basis, the satellite may be re-

garded as simply a signal source in the sky. 

owever, for a full appreciation of how a 
satellite signal is transmitted to the re-
ceiver, an understanding of the parame-
ters and processes that characterize the 
system is needed. 

Orbit 
The altitude regimes of satellite orbits are 
divided by convention into three cate-
gories: low earth orbit (LEO), medium 
earth orbit (MEO) and geostationary orbit 

EO). The range in altitudes for LEO 
be taken to be between 500 km and 

1,5 , such that the orbit is above the 
sensib tmosphere but below the first 
Van Alk diation belt. The range of alti-
tudes for is approximately between 
5,000 km and11.1.000 km, or between the 
first and second iron' Allen belts. 
The geostationary orbit is a unique, 

..1144"'"efircular orbit in the plane of the equator, 
of whielr-its, period of revolution is equal 
to the period of rotation of the earth, or 
one sidereal day (23 hours, 56 minutes, 4 
seconds). Consequently, a geostationary 
satellite appears to remain over a fixed 
point on the equator. The altitude of 
GEO is 35,786 km. The primary advan-

T -\-/y rj I Y s 
System Engineers Should Know 

By Robert A. Nelson 

tage of the geostationary orbit is that there 
is fixed earth satellite geometry and the 
satellite does not require tracking. 

The first satellite to be successfully placed 
in geostationary orbit was Syncom 
which was launched in 1964. Since then, 
approximately 270 satellites have been 
launched into GEO, of which about 190 
satellites presently are operational. 
The geostationary orbit is not without 

disadvantages. Because a satellite is over 
the equator, the elevation angle to earth 
stations is small at high latitudes. Large, 
fixed earth station facilities established in 
areas free of topography and buildings 
have no difficulty in seeing the satellite, 
but it is a potential problem for small an-
tennas in metropolitan areas. Also, be-
cause of the high altitude, the round trip 
path delay (called latency) can exceed one 
half second. This delay can have an ad-
verse effect in telephone conversations 
and exchange of high speed data. 

Another category is high earth orbit 
(HEO), which is above the second Van 
Allen belt, or above about 20,000 km. 
The acronym HEO also has been used to de-
note "highly elliptical orbit," in which the 
apogee can be above the geostationary orbit 
altitude, such as the 12 hour, 1,006 km x 
39,362 km Molniya orbit. The advantage of 
an elliptical orbit is that the dwell time is 
maximum at apogee, which can be placed 
over the region of primary coverage. Howev-
er, to cancel earth oblateness perturbations 
and maintain a stable apogee position, the 
orbital inclination must be 63.4° for direct 

orbits or 116.6° for retrograde orbits. 

Antenna 
The most conspicuous part of a satellite 

communication system is the earth termi-
nal antenna, which can be tens of meters in 
diameter or a small portable dish. The gain 
of the antenna may be defined qualitatively 
as the measure to which the antenna con-
centrates the electromagnetic energy in a 
particular direction. The gain of an antenna 
is therefore fixed by the size of the beam, 
as determined by the half power 
beamwidth, or in the case of a satellite an-
tenna, the geographic area to be covered. 
The gain is proportional to the physical 
area of the antenna reflector and to the 
square of the frequency. Thus for a given 
size antenna, the gain increases as the fre-
quency increases, and for a given frequency 
the gain increases as the area increases. 
An important parameter of a transmit 

antenna is the equivalent isotropic radiated 
power (EIRP). This parameter is the power 
that would be required by a hypothetical 
antenna that radiated power uniformly in 
all directions so as to produce the same re-
ceived power per unit area as the actual 
antenna. The EIRP is equal to the product 
of the power at the input terminals of the 
antenna and the antenna gain. 
An equally important parameter of a re-

ceive antenna is the so-called figure of 
merit. This parameter is a measure of the 
efficiency with which the antenna receives 
the desired signal. The figure of merit is 
equal to the ratio of the antenna gain and 
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the receiver system temperature. The sys-

tem temperature is a measure of the noise 
power accepted by the receiver. Although 

the gain and system temperature individu-
ally depend on the point where they are 

calculated in the receiver chain, their ratio 
is independent of where it is calculated. 

Thus, the figure of merit is a constant for 
the receive antenna. 

Link budget 
Engineers use a link budget to calculate 

the available carrier to noise power ratio. 
The principal parameters that enter into 
this calculation are the transmit antenna 
EIRP and the receive antenna figure of 

merit. Another important parameter is the 
free space loss. This quantity is analogous 
to the loss suffered in a transmission line. 
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It is proportional to the square of the slant 

range between the satellite and earth sta-
tion and is inversely proportional to the 
square of the wavelength. 

Link budgets are conveniently calculated 
using decibel values based on logarithms, 

since they convert mathematical operations 

of multiplication and division to operations 

BOTTOR 
LINE-

Satellite Characteristics 
and Tradeoffs 

The following considerations are fun-
damental to a satellite system: 
• Orbit. The orbit can be low earth 
orbit (LEO), medium earth orbit 

(MEO), geostationary orbit (GEO) or 
high earth orbit (HEO). 
• Link parameters. The equivalent 

isotropic radiated power (EIRP) of 
the transmit antenna is the product of 
the input power to the antenna and 
the antenna gain. The figure of merit 
of the receive antenna is the ratio of 
the antenna gain to the system tem-
perature. The free space loss is anoth-
er important parameter depending on 
slant range and wavelength. 

• Multiple Access. Methods include 
frequency division multiple access 
(FDMA), time division multiple ac-
cess (TDMA), and code division 
multiple access (CDMA). FDMA can 

be either analog or digital but re-

quires backoff. TDMA is inherently 
digital. It permits higher power and 
offers greater flexibility. CDMA has 
the potential for large capacity. 
• Modulation. Most satellite communica-
tion systems use some form of phase 

shift keying (PSK) modulation. Quad-
rature phase shift keying (QPSK) is 

most often used because, for a given bit 
error ratio, it requires the same power 

as BPSK yet only half the bandwidth. 

• Coding. There are two types of forward 
error correction (FEC) codes: block 
codes and convolutional codes. Some-
times both are used, one as an outer 
code and one as an inner code. 

90 MAY 1 9 9 8 • COMMUNICATIONS TECHNOLOGY 



MEGA HERTZ 

Now With Multiple or 
All Channel Crawl!! 

THE "SUB-ALERT" 
Emergency Alert System Challenge 

CAN ANY OTHER SYSTEM STAND-UP TO OUR CHALLENGE? 

MEGA HERTZ 
SUB-ALERT 

SAGE ENDEC 
April 10 8,20 AM The 
NOS in Las Vegas has 
issued a Flood Watch 
for Clark County for 

Enter CePon V 
, 

AV-EAS 

Power On 

• • 
Output 

) Incoming Alert 

) Outgoing Alert 

) Attention Tone 

) Automatic 

• NO computers or controllers! 

• No external audio or video DA's! 

• Fewer active components! 

• Selective channel switching by event!! 

• Highest technical specifications in the industry! 

• Fewer "IF" or baseband cables! 

• Fewer connections! 

• Will display: tests in green, watches in yellow, and warnings in red! 

• "Only" professional rackmounted switching! 

• The only FAS system that can be completely balanced 

w/o disconnecting any [AS cables!! 

• The only [AS system with the extraordinarily powerful SAGE "ENDEC"!! 

• Longest warranty available! 

CD 

Established 1975 

http://www.megahz.com 

SS- 

:CZC-leXR-FLA 
.V434.0045 
:)01620-NWSLAS 

April 10 8:20 Am 

The National 

sitactseir Seicmice 

in lass Vegas 'nao 

issued a Flood 

Watch for Clark 

County, Nevada 

for the next 45 

minutes 

SCTE Booth #949 

(24/7 - 24HRS/DAY 7 DAYS/WEEK) 

"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 66 



of addition and subtraction. The numerical 
values of very large and very small quanti-
ties also become easier to handle. 

Frequency bands 
Until recently, most geostationary satel-

lites have been designed for the Fixed 
Satellite Service, linking large, fixed earth 
stations. The primary frequency band 

used for this service was originally C-
band, with the uplink at 6 GHz and the 
downlink at 4 GHz. 

During the mid-1980s, Ku-band be-
came popular. In this band, the uplink is 
at 14 GHz and the downlink is at 12 GHz. 
Because it is at a higher frequency, this 
band permits the use of smaller antennas. 
However, it is susceptible to rain fade and 
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so higher power is usually required. 
In recent years, satellites in the Broadcast 

Satellite Service have entered the market, 
such as DirecTV, Primestar and Echostar, 
to provide direct-to-home (DTH) TV. 
These satellites use the 17/12 GHz portion 
of Ku-band. 

Transmit and receive equipment 
The devices in the transmitter chain typi-

cally consist of the multiplexer, the modula-
tor, the upconvener, a high power amplifier 
and the antenna. The multiplexer combines 
individual channels onto a single carrier and 
may be either digital or analog. At this point 
the information bit stream can be encrypted 
and encoded with a forward error correction 
code. The modulator generates an intermedi-
ate frequency carrier, usually at 70 MHz, and 
modulates the baseband signal containing 
the desired information onto the carrier. The 
upconvener changes the modulated interme-
diate frequency (IF) signals to the modulated 
radio frequency (RF) signals used to transmit 
the signal, such as C-band (6 GHz) or Ku-
band (14 GHz). The high power amplifier 
(HPA) amplifies the modulated RF signals 
from the output of the upconverters to the 
power levels corresponding to the required 
EIRP at the antenna. The HPA can be either 
a narrowband klystron or a broadband trav-
eling wave tube (TWT). At C-band, the HPA 
can be located at some distance away from 
the antenna, such as in the master control 
building, but at Ku-band it must be near the 
antenna because the losses in the waveguide 
are higher at higher frequencies. Finally, the 
antenna transmits the amplified RF signal to 
the satellite. 
The receiver equipment basically reverses 

this process. The antenna receives the mod-
ulated RF signals from the satellite. A low-
noise amplifier (LNA) amplifies the received 
RF signals. To minimize noise introduced by 
waveguides, the LNA is mounted on the an-
tenna itself. Large antennas usually have a 
subreflector, of either the convex hyperbolic 
Cnssegrain type or the concave ellipsoidal 
Gregorian type, so that the LNA looks to-
ward the cold sky instead of the warm earth. 
The dowriconverter changes the received RF 
signals to IF signals for the demodulators. 
The information is extracted from the re-
ceived IF signal by the demodulator and is 
decoded and decrypted. The demultiplex 
equipment then distributes the baseband in-
formation to the customers. Editor's note: 

92 MAI 1998 • COMMUNICATIONS TECHNOLOGY 



Some things change. Some don't. 

New technologies 

New platforms 

New services 

New revenue streams 

Same reliability. 

• . 

Today's Philips is a leading supplier of HFC transport and LMDS/MVDS 
wireless transport systems, with advanced solutions for broadband voice, 
high-speed Internet access and other interactive services that generate new 
revenue streams. All with the same unparalleled reliability that's been our 
signature through the years. 

Get connected with Philips. The reliable choice. 
Philips Broadband Networks. 800-448-5171; 315-682-9105; www.bc.philips.com/phn 

Reader Service Number 

jPHILIPS PHILIPS 

Lei.S me& ittiktj.s bee 



Most cable TV satellite downlinks use a low 
noise block converter (WB), which combines 
an WA and downconverter in a single anten-
na-mounted package. The satellite receiver in 

the headend contains a second downconverter, 
whose IF output is demodulated to baseband. 

Multiple access 
Multiple access is a concept that refers 

to the method of utilization of the remote 
satellite resource. The following three pri-
mary methods are used. 

1) Frequency division multiple access 

(FDMA) is a technique in which the avail-
able spectrum is divided into subbands 
that are assigned to each user. The FDMA 
signals can be either digital or analog. 
However, a satellite transponder is a 
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nonlinear device. Thus when multiple 
FDMA carriers share a transponder, it is 
necessary to reduce the input power to 
the transponder so as to operate in the 

linear region of the transfer characteristic 
and thereby limit intermodulation prod-
ucts. The reduction in power is called 
backoff. It is typically about 6 dB, which 
corresponds to a reduction in power to 
one-fourth of the power at saturation. 

2) Time division multiple access 
(TDMA) is a technique in which each user 
is assigned a time slot within a repetitive 
time frame. This is an inherently digital 
process, since the information bit stream 
from each user must be stored in a buffer 
and burst up to the satellite at a much 
higher rate during the assigned time slot. 

TDMA has the major advantage of permit-
ting much higher power than FDMA, since 
during any time slot only one user occu-
pies the transponder and backoff is not re-
quired. It also has great flexibility, since 
user access can be assigned by changes in 
software instead of hardware. 

3) Code division multiple access 
(CDMA), or spread spectrum, involves the 
modulation of the desired signal by a 
unique pseudorandom noise (PRN) code 
that has a bandwidth several orders of mag-
nitude greater than the baseband signal. 
The ratio of the spreading bandwidth to 
the information bit rate is called the pro-
cessing gain. With this technique, all users 
occupy the entire available spectrum simul-
taneously. The receiver generates a replica 
code, which extracts the desired signal by 
autocorrelation. It simultaneously spreads 
all the other signals, which appear as white 

noise. CDMA has the potential of greater 
capacity than FDMA or TDMA, provided 
that the signals from all users appear to be 
equal through interactive power control. A 
major advantage claimed by CDMA propo-

nents is greater capacity. The capacity of 
the system has no fixed limit, since the re-

ceived signal quality degrades slowly as 
users are added to the system. 

Modulation 
A sinusoidal signal has three character-

istics: its amplitude, frequency and phase. 
Any of these properties can be modulated 
to transmit information. For satellite sys-
tems, amplitude modulation is not practi-
cal. Frequency modulation (FM) of analog 
signals is still widely used for television, 
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primarily because of the availability of 

standard equipment. For digital signals, 

frequency shift keying (FSK) is occasion-
ally used, in which a binary one or zero is 
represented by one of two frequencies 
over a specified bit period. 

By far the most prevalent method of 
transmitting digital signals is through M-

ary phase shift keying (PSK). In this 

method, a binary symbol is represented by 

one of M phase states of the carrier. With 
binary phase shift keying (BPSK) the car-
rier can have a phase of either 0 or 180°, 

representing a one or a zero. In quadra-
ture phase shift keying (QPSK), there are 
four phases representing the four symbols 
11, 01, 00, and 10. A QPSK modulator is 

equivalent to two BPSK modulators out of 
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phase by 90°. Consequently, QPSK modu-
lation requires only half the bandwidth as 
BPSK modulation. 

It can be shown that for a given bit 

error rate, both QPSK and BPSK require 
the same power. Moreover, QPSK and 

BPSK require less power than any other 
form of modulation. Therefore, QPSK 
modulation is generally used in digital 
communication systems. 

Occasionally, however, 8-PSK may be 
used to reduce the bandwidth if additional 
power is available. The bandwidth for 8-
PSK is one-third the bandwidth for BPSK 
and two-thirds of the bandwidth for 
QPSK. On the other hand, BPSK may be 
used in instances where a smaller band-
width is not desirable. 

Coding 
Forward error correction (FEC) codes 

can detect and correct a limited number of 
random errors. These codes are either block 
codes or convolutional codes. For a given 

bit error rate (BER), FEC codes increase the 
required bandwidth but reduce the required 

power. The difference in power with and 
without coding is called the coding gain. 

With block codes, a given number of in-
formation bits are accepted by the encoder 
at one time and parity bits are added to 

form a code word. The code rate is the ratio 
of the number of information bits accepted 
per block and the number of bits in the 
code word. Common types of block codes 
include the Hamming, Golay, BCH, and 

Reed-Solomon codes. A block code is char-
acterized by the number of information 
bits, the number of coded bits, and the so-
called minimum distance that determines 
its random error correction capabilities. 

In a convolutional code, there is a 
steady stream of bits through the encoder. 

The number of bit periods in which a 
given bit occupies the encoder is called the 
constraint length. The code rate is the reci-
procal of the number of symbols generated 

from all the bits in the shift register per bit 
period. Since the same bit will affect the 

formation of several coded symbols, a con-
volutional encoder is said to have a memo-

ry. A convolutional code is characterized 

by its code rate and the constraint length. 
The optimum method of decoding uses 

the Viterbi soft decision algorithm. 
It is now common to find both an outer 

block code, such as a Reed-Solomon code, 
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and an inner convolutional code. The outer 

code reduces the effect of bursty-type errors. 

Geostotionary systems 
Geostationary satellites in the Fixed 

Satellite Service typically have been simple 
repeaters, or "bent pipe" satellites, in 
which the signal is received, amplified, 
translated in frequency and retransmitted. 

During the 1980s a typical satellite had a 
total power from between 1,000 watts to 

2,000 watts. The number of transponders 
was about 24, with a typical output power 
of 10 watts each. The satellites were either 

spin-stabilized or three-axis stabilized. 

There was also significant management of 
maneuvers by ground personnel for sta-
tionkeeping and attitude control. 
The size, power and complexity of satel-

lites has steadily increased. Today a power of 
10 kilowatts is standard and 15 to 20 kW is 
foreseeable in the near future. For such high 
power, only large satellites with three-axis 

stabilization are possible. The number of 
transponders can be 48 or even close to 100. 

There also has been a trend to use ever 

higher frequencies in order to exploit un-
used spectrum and permit the use of smaller 
antennae. In May 1997 thirteen geostation-

ary systems, representing 73 satellites, were 
licensed by the Federal Communications 

Commission for services in Ka-band (30/20 
GHz). This past September, a dozen compa-
nies filed applications for systems in the 

new V-band (50/40 GHz). 
These systems reflect new trends in the 

satellite industry, including services orient-
ed toward the consumer market, instead of 

exclusively for common carriers, and large 
bandwidths that permit high data rates. 

The paradigm for these broadband systems 
is Internet access via satellite from ubiqui-

tous fixed and portable small terminals. 

Signals at such high frequencies are par-
ticularly susceptible to attenuation by 
rain. Thus the availability will necessarily 
be not as high as at C-band or even Ku-
band, without mitigating techniques. 

Nongeostationary systems 
Over the last decade, constellations 

of satellites in LEO and MEO have been 
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designed to provide additional services 
aimed at the consumer market. These non-

geostationary systems provide high angles 

of elevation that reduce blockage and short 
paths that reduce path loss and delay time. 

The so-called "Big LEO" satellite sys-
tems have been designed for worldwide 
mobile telephony and will operate in L-
band (1.6 GHz) and S-band (2.0 - 2.2 

GHz and 2.5 GHz). The frequencies are as 
low as practical to maximize the wave-
length and the received carrier power in 

the mobile handset. These systems in-
clude Iridium and Globalstar, developed 

in the United States, and London-based 

ICO. Iridium and Globalstar are LEO sys-
tems, in which the satellites are visible to 

a user for only about 10 minutes. Thus 
frequent handover is required. ICO is an 
MEO system and will have 10 satellites at 
an altitude of 10,355 km. At this higher 
altitude, fewer satellites are required for 

global coverage, and the dwell time is 
much longer, at about two hours per pass. 

The "Little LEO" satellite systems have 
been designed for messaging and data 

gathering. These systems will operate at 
UHF frequencies below 1 GHz. 
The most recent nongeostationary satel-

lite systems have been designed for broad-
band applications. The best known is 
Teledesic, which will consist of 288 satel-
lites in low earth orbit. It will operate at 
Ka-band and provide Internet access and 
high speed data transfer to small terminals. 

Celestri, a system proposed by Motorola, 
consists of a network of four geostationary 
satellites at Ka-band called Millennium, a 
72-satellite LEO system in the 40 GHz band 
called M-Star, and a 63-satellite LEO con-

stellation at Ka-band and V-band. Celestri 
will offer broadband services for high-speed 
data transfer to fixed terminals. 

Another broadband example is the 

Hughes Starlynx constellation. This is a 
hybrid V-band constellation with four 
geostationary satellites and 20 MEO satel-
lites at an altitude of 10,352 km. Starlynx 
will provide two-way data connectivity to 
portable terminals, such as notebook and 
desktop computers, using small, flat, elec-
tronically steered antennas. ( T 

Robert A. Nelson, RE., is president of Satellite 

Engineering Research Corp. He can be 

reached at (301) 657-9641 or via e-mail at 
RobtNelson@aol.com. 
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prove Your Network's 
Efficiency 

Integrated Video, Voice and IP Architecture Can Save You Money 

By Jim Forster 

f you're puzzled about how to offer video, voice and Internet access over your cable net-

work architecture, read on. This article suggests an integrated approach to delivering the 

services, which means equipment types and subsystems are kept to a minimum. Using common 

equipment for all three services also may mean your purchase and operations costs will be lower. 

Equally importantly, this approach enables 

you to offer a new interactive TV service, 
built with open standards, and existing in-
frastructure, content and tools, by using 
the Internet, hypertext markup language 

and transmission protocol (HTMUHTTP), 
standard digital TV and Multimedia Cable 
Network Systems (MCNS) standardized 
technology 

A range of services 
The network proposed here will pro-

vide integrated access to video, voice and 
data services. These services will be avail-

able in a consistent manner across a range 
of equipment, and will include: 
• Broadcast video 
• Internet access 

• Integrated video and Internet access 
• Voice service 

• Alternate video (video material comple-
menting the 100-500 broadcast chan-
nels, for applications like distance 
learning) 
• Video conferencing and collaborative 

applications 
• Radio and home management 

Broadcast video service is supported 
unchanged by the integrated architecture. 

This consists of both analog and digital 

video sold as basic, premium, pay-for-view 
(PPV), and video-on-demand (VOD). 

Internet access is provided by MCNS 

protocols using both two-way and telco-

"Using common 
equipment for all 
three services may 
also mean your 
purchase and 

operations costs will 
be lower." 

return mechanisms. This service is provid-
ed to personal computer (PC) users via 

network interface cards (NICs) and Ether-
net-based cable modems; additionally, it 
will be provided to set-top boxes and 
other appliances. 

Integrated video and Internet access 
is the hallmark service of the integrated 

architecture. This service requires an In-
ternet Web browser integrated into a tra-
ditional set-top box function. Using this 
architecture, it should be easy to move be-

tween the passive viewing of video and 
the active participation in the Web. 

Voice service can be quite similar to 
plain old telephone service (POTS), ex-

cept that hybrid fiber/coax (HFC)-based 

voice service initially may not provide life-
line support for high reliability in the 

event of regional power outages. 

An architectural overview 
This architecture divides the network 

into three main sections: a backbone net-
work, an access network and a subscriber 
premises network. Headends connect out-
side services to the backbone. Hubs con-
nect the backbone network to the HFC 
access network. 

Subscriber premises equipment, includ-

ing set-top boxes and residential gateways, 
connect the HFC access network to the 
subscriber premises network. 

The backbone network protocols and 
equipment are designed for maximum re-

liability and flexibility. Equipment is di-
vided primarily between headends and 

smaller hubs. Satellite and over-the-air 

video is received in the headend, encoded 
with MPEG-2 if necessary and then in-
jected in digital format into the backbone 
network along with Internet data over 
synchronous optical network (SONET) 

transmission equipment. Hubs receive 
digital signals from the backbone and 
transform it into the format used by the 
access network. > 
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The access network is designed such 
that the subscriber's equipment cost is the 

minimum required to deliver the network 
services. Equipment in the access network 
includes RF modulators, HFC lasers and 

fiber, fiber nodes, and RF amps. Ad inser-
tion can be done either in the headend or 
in the hub, or potentially at the client de-
vice with HTML. 

The subscriber premises network con-
sists of set-top boxes, cable modems, PCs, 

networking appliances, and interconnect-
ing media such as Ethernet. 

This architecture overview describes the 
equipment and configurations of the net-
work, starting in the subscriber's premises, 
and progressing through the access net-
work, the hubs, the backbone network 
and the headend. 

Figure 1 depicts the subscriber premises 
network. The subscriber ipterfaces to the 

cable network by a coax connector carry-
ing video, voice and data services over the 
RF signal. Within the subscriber's premis-
es, appliances such as cable modems and 
set-top boxes may access some or all of 
these services and convert them into con-

venient forms. Other possible appliances 
include voice-over-Internet protocol (IP) 
phones, video conferencing devices 

(videophones), network computers and 
WebTV-like devices. 

Video received on RF is converted to 

either separate video and audio on RCA 
jacks, or S-Video, and then connected 
to a TV set or to a video cassette 

recorder (VCR). 
Voice is converted to POTS twisted 

pair format (Tip and Ring) and an RJ-11 

connector, or processed in a PC or IP 
phone device directly between analog 

audio and voice on IP (VolP). 
Data may be converted to Ethernet for-

mat, usually 10BaseT, or optionally any 

other IP compatible format, including 
100BaseT Ethernet. Few residences are 
wired for Ethernet or are prepared to add 

Ethernet wiring. It's likely that additional 
home "wiring" solutions, including wire-
less, local area networking (LAN) on telco 
wiring, and power line based networks 
will emerge and become viable. These can 
be supported easily by variations of stan-
dard cable modems and set-top boxes. 

Access network 
The Access Network (Figure 2 on page 

104) supports three delivery mechanisms 
over the common HFC infrastructure: 
• Analog video 
• Digital video 
• IP-based services 

The IP-based services are voice, Inter-

net/Web access, and alternate video con-
tent (streaming video on IP). The IP 
services are out-of-band with respect to 
the digital video RF channels. 

Analog video is the mainstream delivery 
mechanism for the current broadcast 
video service. This should be supported 
well into the future as a lowest common 

denominator service, supported by all ex-
isting set-top boxes, cable-ready TV sets 

and VCRs. Regional differences exist in 
the video modulation format (NTSC, PAL, 
SECAM) and the particular RF frequen-
cies, but the approach is similar. 

Digital video uses the existing MPEG-2 
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and 64/256-QAM (quadrature amplitude 
modulation). Regional differences may 
exist in the forward error correction used: 
The United States is expected to use 
Annex B, while Europe will use Annex A. 
There is basic agreement on the MPEG 
compression, the MPEG transport stream 
encoding and the encryption methods to 
use; however, there is no widely-adapted 
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Why Integrate Video, Voice and Data? 

Broadcast video, whether it is broadcast 
over the air, from satellites, or over 
cable, is about to become digital video. 
PCs and networks have been steadily 
getting faster and cheaper, while the 
total market grows due to the benefits 
and economics of open standards and 
other market forces. Digital video 
equipment and networks are built 
using the same types of equipment as 
PCs and network equipment and will 
benefit from the same type of open and 
common standards that they use. 

Data bandwidth is rapidly overtak-
ing voice bandwidth. Internet traffic is 
easily doubling every year. Even with-
out including fax usage as data, certain 
transoceanic paths are now supporting 
greater amounts of data than voice 
traffic. This trend is expected to con-
tinue for the foreseeable future, driven 
by the rich resources of the Internet 
and enabled by continuing improve-
ments to the access technology 

As bandwidth is growing and getting 
cheaper, open standards that led to the 
success of the Internet are appearing in 
the video and cable sector. Open stan-
dards such as those for digital N and 
data over cable, together with the large 
and growing Internet market, are attract-
ing the interest of consumer electronics 
manufacturers. Over the next 10 years, 
TV manufacturers plan to replace all the 
existing TV sets with digital models. 
This large shift will create new cate-
gories for both products and services. 
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software includes ingress spectrum 
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standard for conditional access (CAS) 
control systems. 

IP is implemented using MCNS meth-
ods and protocols: a contention/reser-
vation Media Access Protocol, 
64/256-QAM downstream modulation, 
and quadrature phase shift keying 
(QPSK)/16-QAM upstream modulation. 
MCNS should be internationalized easi-
ly by supporting ITU J.83 Annex A and 

the use of 8 MHz channel spacing. 
Web, e-mail, and other Internet access 

use the widely deployed standards 
HTTP, HTML and simple mail transfer 
protocol (SMTP). Voice will use the 
same H.323-based protocols as used in 
the backbone network. Video over IP 
can use either the RFC-2038 standard, 
or any of the several streaming video 
systems in common usage today. Sup-
port in Web Browsers for RFC-2038 

video will enable selected backbone 
network video streams to be available 
as secondary channels on IP. 

MCNS-based 1P also is used for com-
mand and control of the digital video set-

top box. Subscriber requests for premium 
video services, such as PPV, are sent as 1P 

messages. This has the advantage that the 
conditional access systems now can be lo-
cated freely anywhere in the network, as 
they do not need access to the RF or 
MPEG signal stream. 
While MCNS does require a second 

agile RF tuner in the set-top box, this 
configuration allows the IP services to be 
provided to PC users at the saine time 
the set-top box is used to command and 

control the digital video broadcast ser-
vice and allow the viewer to watch a se-
lected video channel. 

Hubs 
The hubs contain equipment that trans-

forms the signals carried on the backbone 
network into the appropriate delivery 

mechanism. Today's video transmission 
equipment uses analog methods, which is 

efficient and cost effective for transmission 
up to a certain distance, approximately 
100 miles, before analog transmission im-
pairments degrade the signal. 

Video on the backbone network may 
also be carried as MPEG-2 video on IP 

over SON ET. This form of video trans-
port is particularly useful for switched 
video, including VOD and two-way 

video. In the access network, video may 
need to be delivered as analog video, 
traditional digital video (MPEG-2 on 

QAM), or as video on IP using MCNS. 
Furthermore, individual MPEG program 
streams may need to be extracted from 
one MPEG transport stream (MTS) and 

combined with others to form a new 

MTS. Most of this re-multiplexing likely 
will be done in the hcadend. 

Depending on economics and system 
design, it may be convenient to bring 
some over-the-air or satellite video direct-
ly to the hub and modulate it into an ana-
log video RF signal, or in the case of 

digital delivery, multiplex it with other 
digital video signals received from the 
backbone network. 

The hub also is a good location for ad 
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insertion as it allows matching the adver-
tisement to the demographics of the hub 
serving area. 
The hub normally would be connect-

ed to the SONET rings of the backbone 
and thus to the primary or backup 
headend. The SONET ring ensures 
continued service even if a backbone 
fiber is cut. 

Headend and backbone 
The principle role of the headend is to 

bring external services—satellite video, 
over-the-air video, Internet backbone and 
voice—into the cable network, transform-
ing them as necessary to be carried over 
the backbone network. 

Backbone 
The backbone network (Figure 3 on 

page 106) connects headends with hubs. 
In most cases this must be done with a 
fault tolerant design that will withstand 
fiber cuts. In some cases the headend will 
be duplicated to a standby headend. In 
other cases several headends will be used, 
each with different video content and 
voice and Internet connectivity roles. 

Current practice in the cable industry is 
to deploy video, voice and data in the 
backbone via separate infrastructures. 
Video is driven directly on the optical 
fibers, either in analog format or in simple 
digital formats. A SONET network also is 
set up over separate fibers and is used to 
create circuits for voice and data. Data is 
primarily IP-based, but asynchronous 
transfer mode (ATM) can be provisioned 
on the SONET circuits as well. To be fair, 
in most cases neither voice nor data is de-
ployed yet, and in many cases data is de-
ployed directly over optical fibers without 
use of SONET equipment. 

While these configurations are econom-
ical for simple cable systems, the video 
equipment used does not conform to any 
widespread standard and must be config-
ured on a point-to-point basis. This makes 
changing the video delivery system a man-
ual process. 
An improvement can be made if some 

kind of networking can be employed. 
SONET. ATM and IP all have some ele-
ments of networking in that once equip-
ment is deployed, service can be routed 
over several fiber-equipment-fiber hops 
conveniently from one location. SONET 
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alone is not suitable because it offers only 

fixed-bandwidth circuits, and large-scale 
data networking requires packet-switching 
networking elements. ATM was designed 
by the telephone industry to support these 
requirements. 

The chief problem with this architec-
ture is that ATM has not achieved ubiqui-
tous deployment, and there are no 

indications that it ever will. In particular, 
in the desktop/enterprise area, Ethernet 
and LAN switching continue to dominate. 
The combination of Ethernet switching, 
fast Ethernet and Gigabit Ethernet have 
ensured a s .ady advance of economical 
bandwidth. The availability of economical 
bandwidth has reduced the need for care-
ful quality of service management. Conse-
quently, many organizations are starting to 
use their PCs with their Ethernet and IP-
based networks for intra-campus, multi-

media applications, such as VOD access to 
training materials and video conferencing. 

For the most part, this is being done with-
out the use of end-to-end ATM. 

A new backbone architecture (IP 
transport architecture) retains the use 

of SONET, but places the IP layer di-

rectly above the SONET layer and sup-
ports the deployment of Video and 

Voice in protocols above IP. Advances in 
IP switching speeds and economy, and 

the development of IP-based voice and 
video products that have been brought 
about by the tremendous growth of the 
Internet, have made this configuration 
possible only in the last year. IP will 
use RFC-1619, PPP over SONET/SDH, 

an Internet/IETF standards-track proto-
col for encapsulating IP datagrams on 
SONET/SDH circuits. 

Video will use RFC-2038, RTP Payload 
Format for MPEGUMPEG2 Video, a pro-
tocol for encapsulating MPEG on IP. This 
standard supports both video generated or 
stored within a computer, such as a video 

server, and MPEG information from a na-
tive MTS system, such as a real-time en-
coder. 

Voice will use the H.323-based proto-
cols and agreements of the Voice Over IP 
Forum. Equipment now being sold will 
gateway the voice from the IP network to 
the public switched telephone network 
(PSTN). 

Data applications will be sent over IP as 
usual. 
While IP directly over SONET has sub-

stantial efficiency advantages over the 

use of ATM, many of the benefits of this 
architecture still are possible if IP is used 
over other lower level systems, such as 
IP over ATM. 

While the IP transport architecture is 
elegant, it is likely that it will be too 

expensive for some time, when com-
pared to the final alternative. The back-
bone architecture advocated by this 
paper retains the analog video transmis-

sion equipment as shown in Figure 4. 
RF signals are transformed by analog 
methods to optical signals for simple 
broadcast video when the distance limi-

tations can be met. IP and SONET are 
used for switched and two-way video, 
and any broadcast video that must be 
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Figure 4: Final backbone 
architecture 

Video Yoke 

IP 

SONET 

Optical 

Doe 

carried for a long distance with no sig-
nal degradation. 

Conclusion 
By enabling the use of many common 

elements to deliver the various required 
services, the architecture outlined in this 
article can be used to minimize equipment 
types and subsystems, both in your net-
work and in your subscriber's equipment. 
There is, for instance, only one type of 
data handling equipment (MCNS Data 
Over Cable) used in the headend to sup-
port Internet access, digital set-top box 
command and control, and voice access. 
Similarly, one subscriber device can sup-
port these same services. 
The opportunity to provide the new 

services described is real and can be 
achieved in an evolutionary manner—that 
is, without awaiting the development of 
any new technologies and making good 
use of existing equipment as the network 
evolves. The authors propose that the 
members of the cable, computer and net-
working industries discuss and come to 
agreement on this kind of architecture, 
and it is hoped that the present article will 
facilitate that process. 

This article was adapted from a paper titled, 
"An Integrated Architecture for Video, Voice 
and IP Services over SONET and HFC Cable 
Systems" presented on behalf of Cisco Sys-
tems at the 1998 Emerging Technologies Con-
ference of the SCTE. Forster credits numerous 
other contributors in the full text. The com-
plete article can be found on the Internet at 
www.cisco.com/cable. Jim Forster can be 
reached at Cisco Systems: (408) 526-7854. 
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Efficient Digital Video 
Answers for Statistical Multiplexing, Grooming and Switching 

By Reed M. Burkhart 

C able operators, large or small, must aim for the highest picture quality, most flexi 

He, bandwidth-efficient and cost-effective digital video implementations to reach 

their various goals. 

These goals include: 
• Adding desirable new programs (chan-
nels) of interest to viewers 
• Using bandwidth efficiently to permit 
introduction of other services 
• Performing digital insertion of local ad-
vertisements and programs 
• Filtering satellite-contributed program 
statistical-multiplexes efficiently to se-
lect only desired programs, called 
grooming 

The key to each goal is stand-alone sta-
tistical (re-) multiplexing. 
The most efficient Moving Pictures Ex-

pens Group (MPEG) digital video repre-
sentation reduces a program bit rate by 
encoding (compressing, spatial and tempo-
ral redundancy, and ignoring some not-too-
perceptible picture detail). Interestingly, 
compression of video by encoding spatial 
and temporal redundancy comes at the cost 
of introducing spatial and temporal depen-
dency. Spatial dependence means that any 
super-position or alteration of images is not 
possible. Temporal dependence, which is 
discussed later, means that switching is 
more difficult. 
The required bit rate that results from 

MPEG encoding varies according to the 
level of detail in the picture. When the 
picture is decoded, the spatial and tempo-
ral redundancy portion is restored. 

Remember, the encoder has judged 
which details were to be encoded and 

which not-too-perceptible details would be 
ignored (and therefore not encoded) and 
lost forever at the encoder. This is one 
source of digital artifacts. Therefore, vari-
able bit rate (VBR) encoding as shown in 
Figure 1 (on page 111) must he employed 

"Compression of video 
by encoding spatial 

and temporal 
redundancy comes at 
the cost of introducing 
spatial and temporal 

dependency." 

in order to achieve the most efficient MPEG 
representation of a video source, typically 
averaging 1-to-4 Mbps, but as much as 8 
Mbps for bursts of picture information. 

It is best to encode only once since 
multiple encodings lead to generational 
loss in picture quality. Some experts esti-
mate about 30% quality loss for one re-en-
coding. In order to use VBR encoding, 
statistical multiplexing, or statmuxing, is 

B MOM UNE ° 

Understand Your Digital Tools 

tile revolution in digital video has 
been a long time in coming for cable 
operators. But as a new generation of 
digital tools arrives, 1998 is shaping up 
as the year when this revolution is fi-
lially hitting with gale force. 
Growing legions of programmers in-

cluding HBO, Showtime, Disney, Dis-
covery, Turner and MTV are expanding 
their program lineups with digitally 
compressed tiers. 

In order to accommodate these new 
program services, and a host of new ap-
plications, cable operators need to un-
derstand what new tools allow for an 
efficient digital video implementation. 

According to the premise detailed in 
this article, cable operators will be able 
to use their spectrum most efficiently 
(between 1 and 4 Mbps average vari-
able bit rate per program) if they use a 
stand-alone MPEG statistical-remulti-
plexer, combined with a selecting 
switch. A key feature of this approach 
is that encoders are not required to 
create the multiplex. 

This uniquely enables the operator 
to add a digital tier (including the abil-
ity to select individual programs from 
received multiplexes and perform local 
digital ad insertion) so that ad inserted 
basic program services can be included 
in the digital tier and transmit adjunct 
data within spare multiplex capacity. 
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required to fit multiple VBR programs, usually eight to 20 or more 
according to video complexity and quality desired, onto a fixed bit 
rate channel. This typically modulates about 27 Mbps or 36 Mbps 
over 6 MHz with 64-QAM (quadrature amplitude modulation) or 
256-QAM, respectively. 

Compromises 
Current statmuxes fit programs in the channel bit rate by con-

trolling a set of encoders, one for each program. The result is an 
efficient encoder-affected multiplex so long as all of the programs 
are available unencoded at the location of the statmux. Since 
many cable programs already are being delivered in an encoded 
form via satellite, the use of encoder-affected statmuxes involves 
one of the following compromises: 
• Decoding and re-encoding the remotely encoded programs, so as 
to have a full complement of encoders to do the statmuxing, 
which is costly and causes generational quality loss 
• Allocating to remotely encoded programs a fixed bit rate equal 
to their maximum bit rate, which is very inefficient 
• Leaving satellite-delivered statmuxes untouched, which may 
mean inefficient program packaging and precludes ad insertion 
on those programs 

These compromises are intrinsic to encoder-affected statistical 
multiplexers—and a better method is in demand. 

Stand-alone statmux 
Companies now are developing a stand-alone statmux that avoids 

these pitfalls, enabling the most efficient use of cable capacity, and 
permitting local ad insertion, local program insertion, grooming of 
received multiplexes and the inclusion of adjunct data. 
The stand-alone statmux does all the things a good multiplexer 

should do. It shares the transport stream statistically among all 
programs in the multiplex, including advancing or retarding pro-
gram packets when multiple programs peak simultaneously to 
avoid exceeding the aggregate channel bit rate, while closely 
watching decoder buffer conditions to avoid violations. 

Only when all other means for fitting the programs in the mul-
tiplex have been exhausted does the stand-alone statmux adjust 
quantization levels and other encoding parameters so the channel 
bit rate is not exceeded. Such an autonomous statmux is expected 
to be the most efficient, highest quality, lowest cost approach to 
statistical (re-) multiplexing. 

By preceding such a stand-alone statmux with a buffering 
switch, the combination permits on-the-fly reconstitution of the 
multiplex, which is useful for ad insertion or local program inser-
tion. In order to accomplish local ad insertion on remotely encod-
ed programs that are to be statistically remultiplexed, a 
stand-alone statistical multiplexer is necessary to avoid genera-
tional quality loss. An additional requirement for switching is to 
manage the temporal dependence of the bitstream. 

MPEG switching 
To understand the MPEG switching challenge and one approach 

to dealing with it, we need to go one step deeper into understand-
ing the MPEG encoded stream structure. MPEG's redundancy en-
coding is implemented in three different ways for three different 
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frame-encoding modes. 

First, only frame-internal references are 
used for I-type frames with no motion pre-
diction. Second, internal- and past-frame 
references are used for P-type frames; and 

third, internal-, future- and past-frame ref-
erences are used for B-type frames. 

Future- and past-frame references in-
volve MPEG's motion prediction feature. 

The use of motion prediction for B and P 

frames creates temporal dependency in 

the MPEG bitstream, making bitstream 
switching more difficult. The problem 
arises when the stream is switched be-
tween a B frame and the I or P frame to 
which it is referenced. In this case, the B 
frame loses its reference, and the original 
frame can not be reconstructed. 

It is common to use a repeating pattern 
of, for example, one I frame, followed by 
two B frames, followed by a few triplets of 

PBB, then repeating the entire pattern. )10- 
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Figure 2: Configuration of compressed digital headend for grooming and ad insertion using autonomous statistical remultiplexers 
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The frames from one I frame to the next 
are called a group of pictures (GOP), such 
as IBBPBBPBBPBB (followed by IBBPB...). 

In fact, the more efficient the MPEG 
encoding, the longer the periods of bit-

stream interdependency (GOP lengths, 
between successive 1-frames) and the 
more difficult the bitstream is to edit or 
switch. Some implementations of MPEG 
have sacrificed efficient encoding by 
employing frequent 1 frames in order to 
simplify bitstream switching. 

Depending on the application, flexible 
switching may mean switching at the 
nearest I frame, or at an arbitrary frame, 
which is possible, but more difficult to ac-
complish smoothly. Since a decoder has to 

wait for an I frame to begin constructing a 
new program that it has begun to receive, 
the inserted program will always begin 

with an I frame. A terminating program 
may be terminated just before transmis-
sion of either an I or a P frame. 
The simplest switching technique in-

volves buffering both streams enough to 
introduce them to one another at such 
appropriate switching points. It is im-
portant to emphasize that the problems 
of switching and multiplexing are relat-
ed and require a common solution. (See 
Figure 2.) 
The efficiency—quality, quantity and 

cost—of current implementations of 
MPEG digital transmissions is limited by 
the use of constant bit rate encoding, fre-
quent 1 frames, constant-bit rate multi-
plexing, or encoder-affected statistical 
multiplexing. 

Advanced techniques, including a 
stand-alone (re-)multiplexer, currently are 

being developed to allow digitally encod-
ed transmissions from source to destina-
tion, including grooming of incoming 
multipexes, MPEG-switching for ad inser-
tion or local program insertion, and multi-

plexing of latency-insensitive adjunct data 
without the current compromises of re-
generational loss, bandwidth inefficiency 
or single-vendor compatibility. 
These techniques include novel 

transformation of an encoded bitstream 
bit rate and novel statistical multiplex-
ing addressing the most challenging 
implementation areas—encoding and 
multiplexing—for a cable digital video 
transmission system. 

Reed Burkhart is director of sales for ¡media. 
He may be reached at (415) 975-8023 or e-
mailed at rburkhart@imedia.com. 
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Real Time HE RF Levels 

Video Output 

Data Output 

The RDU is a new piece of return 
test equipment. It allows techni-
cians to verify the cable network's 
link loss from your subscriber's 
modem or converter back to the HE. 

The RDU is easy to implement. 
A simple numerical readout of 
actual HE levels from anywhere in 

the cable system, along with the 
ingress / noise across the full return 
spectrum, are displayed real time. 

The RDU provides a simple answer 
to one of the major issues when 
RF modems have problems. 
Is it the RF link or the software? 

No need for a HE engineer on the 
phone with your field installer. No 
making a judgement call on critical 

ingress / noise to carrier levels. The 

RDU provides the answers in a 
simple easy to understand format. 

The RDU saves valuable time. 
It finds the marginal installations 
so the subscriber gets troublefree 
service from the start. 

3 D Rig 

RDU software status monitors 
ingress / noise, where you designate, 
by frequency. It averages the data 
and displays an ingress / noise 

number, real time, creating simple 
benchmarks for profitable two way 
cable system operations. 

The RDU is an efficient new tool to 
maintain broadband networks. 

Test carriers can be documented from 
every installation and service call. 
See your return system on a video 

channel and or use the data output 
and access the RDU over a modem. 

Keep it simple to succeed. 

Reader Service Number 87 

Your Cable Syste 
Your Fiber Trunksrn 

RDU: patent pending 
RDU 0 1997. Cable Resources Inc. 

CABLE RESOURCES INC. 

85M Hoffman Lane 
Islandia, NY 11722 
FAX: 516-234-4436 

Call 800-537-9995 
for Sales and Information! 



VENDOR CONNECTION 

Vendor Connection is Communications Technology's re-
source for up-to-date information on the industry's lead-
ing technology suppliers. These vendors have advertised 
in this issue. Check their ads for products and services 
that will improve your cable system's reliability, efficien-

cy and capacity. 

3-Corn 
5400 Bayfront Plaza, MS-2203 
Santa Clara, CA 95052 
(408) 764-5000 
Donna Sellers 
Reader Service «8 

Alpha Technologies 
3767 Alpha Way 
Bellingham, WA 98226 
(360) 647-2360; Fax: (360) 671-4936 
www.alpha.com 
Baily Shewchuk 
Alpha Technologies is a world lead-
ing manufacturer of application-
specific powering solutions for 
voice, video and data communica-
tion systems. Alpha's products 
include: UPSs, line conditioners, 
surge suppressors, batteries and 
accessories. 
Roeder Service 13 

Altec Industries Inc. 
210 Inverness Center Parkway 
Suite 13 
Birmingham, AL 35242 
(205) 991-7733; Fax: (205) 991-7747 
www.Altec.com 
Julie Walden 
Alice Industries Inc. features the Altec 
AP38 Aerial Cable Placer designed to 
place fiber and coaxial cable along 
with the Alice AT235FSB Telescopic 
Aerial Device mounted on a fiber 
splicing body. 
Wm Woke 120 

AM Communications Inc. 
100 Commerce Blvd. 
Quakertown, PA 18951-2237 
(800) 248-9004; Fax: (215) 538-8779 
www.amcomm.com 
sales@amcomm.com 
David L. DeLane (215) 538-8703 
AM Communications is a leading sup-
plier of monitoring systems for HFC 
transmission networks. AM's OmniStat 
product offers solutions for virtually 
every brand and kind of network 
equipment. 
Reeder Stroke 4114 

ANTEC Network Technologies 
5720 Peachtree Parkway NW 
Norcross, GA 30092 
(770) 441-0007; Fax: (770) 441-2460 
www.antec.com 
Brad Halverson 
brad.halverson@antec.com 
ANTEC Network Technologies, the 
Atlanta-based manufacturing division 
of ANTEC Corp., designs, manufac-
turers, distributes and markets a wide 
range of active transmission, power-
ing, passives, and interconnection 
products for fiber optic coaxial and 
twisted pair networking, worldwide. 
ANTEC Corp., headquartered in 
Rolling Meadows, IL, is an interna-
tional communications technology 
company. 
Reeder Simko 019 

ASKA Communications Corp. 
3540 NW 56th Street, Suite 206 
Fort Lauderdale, FL 33309 
(800) 840-6350; (508) 730-1065 
Fax: (508) 677-2511 
www.askacom.com 
sales@askacom.com 
Debbie Okamoto 
ASKA Communication Corp. offers 
full range solutions with a variety of 
connectors, adaptors, splitters, tools 
for broadband drop applications, and 
other accessories. Whatever your 
needs ASKA has the solution. 
Raidir Una «5 

Avantron Technologies Inc. 
8596 Pix IX Blvd. 
Montreal, Quebec H1Z 4G2 
(800) 297-9726; Fax: (514) 725-5637 
www.avantron.com 
Rick Jaworski (317) 574-9557 
info@avantron.com 
Avantron manufactures test equipment 
for the cable TV Industry. With innov-
ative low-cost high-quality products 
like the AT200OR Spectrum Analyzer, 
Avantron is making it possible for a 
large number of field technicians to 
have the tools they need to solve 
today's challenges. 
Reader Service #36 

BARCO 
3240 Town Point Drive 
Kennesaw, GA 30144 
(770) 218-3200; Fax: (770) 218-3250 
www.barco-usa.com 
Earlene Bentley 
ebbarco@aol.com 
BARCO hardware and software im-
proves the quality and reliability of 
signal delivery BARCO CATV equip-
ment incorporates advanced capabili-
ties to remotely monitor and control 
signal distribution system-wide, maxi-
mizing up-time and subscriber satis-
faction. 
Reeder Sinks /42 

Blonder Tongue Laboratories Inc. 
One Jake Brown Road 
Old Bridge, NJ 08857 
(732) 679-4000; Fax: (732) 679-4353 
www.blondertongue.com 
cpalle@blondertongue.com 
Emily Nikoo (732) 679-4000, Ext. 213 
For over 40 years, Blonder Tongue 
Laboratories Inc. has been manufac-
turing professional quality, commercial 
cable television products. Products in-
clude: Reception, Headend, Mi-
crowave, Analog & Digital 
Distribution, Fiber Optics, Interdic-
tion, Test Equipment, Residential and 
Specialty Equipment. 
Reader Service e25 

C-COR Electronics Inc. 
60 Decibel Road 
State College, PA 16801 
(814) 238-2461 (800) 233-2267 
Fax: (814) 238-4065 
www.c-cor.com 
Sally Thiel, Manager, Corporate Com-
munications 
C-COR offers AM headend equipment, 
AM fiber nodes, RF amplifiers, ele-
ment management systems, and more 
for communication networks world-
wide. Services include network design, 
training and emergency repair service. 
C-COR is ISO 9001 registered. 
Reeder «mks 093 

Cable Innovations Inc. 
130 Stanley Court 
Lawrenceville, GA 30245 
(800) 952-5146; Fax: (770) 962-6133 
www.cableinnovations.com 
Nick Haralson 
Haralson@rightmove.com 
Cable Line, drop line, and power line 
surges suppressors, including the 
CLPS-3009P1, DLPS-15D and PLS-
125. And new from Cable Innovations 
is the UHB-2001 Universal House Box. 
Reeder Servke 085, 86 

Cable Leakage Technologies 
1200 Executive Drive E. #136 
Richardson, TX 75081 
(972) 907-8100; Fax: (972) 907-2950 
www.wavetrackencom 
Perry Havens 
phavens@wavetrackencom 
CLT, inventors of automated posi-
tional leakage analysis test tools 
of software for the cable telecomm 
industry. 
Reader Service #12 

Cable Resources Inc. 
85 "M" Hoffman Lane 
Islandia, NY 11722 
(800) 537-9995; Fax: (516) 234-4436 
Maura O'Riordan 
Cable Resources offers a new line of 
test equipment to maintain return 
networks in the cable TV environ-
ment. Simple and easy to implement, 
the RDU shows the big picture: 
ingress, noise and carrier levels for 
real-time analysis of 5-40 MHz return 
networks. 
Reeder Service #87 

CommScope 
P.O. Box 1729 
Hickory, NC 28602 
(800) 599-9265; Fax: (704) 459-5099 
www.commscope.com 
Gina Foy 
Coaxial and fiber-optic cables featur-
ing New Power Feeder, Cable-in-Con-
duit, P111, QR, and a complete line of 
drop cables including several available 
in EZ-PAK packaging. 
Reader Service ell 

ComSonics Inc. 
1350 Port Republic Road 
Harrinsonburg, VA 22801 
(800) 336-9681; Fax: (540) 432-9794 
www.comsonics.com 
Roy Weitzell 540-434-5165 ext. 228 
marketing@comsonics.com 
ComSonics is a 100% employee-
owned manufacturer of cable -IV field 
test equipment. We have a network of 
domestic sales people, sales reps and 
an international network consisting of 
19 distributors. 
Reeder Serrke 118, 40 

DX Communications 
A Division of Itochu Cable Services, 
Inc. 
1143 W. Newport Center Drive 
Deerfield Beach, FL 33442 
(888) 293-5856; Fax: (954) 427-9688 
Ken Mosca 
dxckm@aol.com 
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Manufacturer of quality headend equip-
ment. Products include; digital satellite 
receivers, IRDs, agile modulators, satel-
lite receivers, combiners, FM modula-
tors, combiners, LNBs and accessories. 
hrSink.# 16 

Frontline Communications 
404 West Ironwood Drive 
Salt Lake City, UT 84115 
(801) 464-1600 (800) 231-1349 
Fax: (801) 464-1699 
www.frontlinecom.com 
Bill Robertson 
info@frontlinecom.com 
FrontLine provides complete EAS 
systems covering IF, baseband and 
the only patented, proven All Chan-
nel Message system available. Af-
fordable for any size system with 
applications beyond EAS. We invite 
comparison! 
Reed« Service INO 

General Instrument Corp. 
101 Tournament Drive 
Horsham, PA 19044 
(215) 323-1000 Fax: (215) 956-6497 
www.gi.com 
Geoff Roman, Sr. Vice President 
General Instrument is the world leader 
in analog and digital systems that pro-
vide video, audio and high-speed In-
ternet/data services over cable and 
satellite television networks. 
Reeder Simko 115 

Harmonic Lightwayes Inc. 
549 Baltic Way 
Sunnyvale, CA 94089 
(800) 788-1330; (408) 542-2500 
Fax: (408) 542-2511 
harmonic-lightwaves.com 
info@harmonic-lightwaves.com 
John Dahlquist 
Harmonic Lightwaves is a worldwide 
supplier of highly integrated fiber-
optic transmission, digital headend 
and element management systems for 
the delivery of interactive services 
over broadband networks. 
Reader Service #46 

Hewlett-Packard Co. 
Test and Measurement Organization 
P.O. Box 50637 
Palo Alto, CA 94303-9511 
(800) 452-4844 ext. HPTV; 
Fax: (303) 754-4990 
hp.com/go/catv 
hpcatv@aol.com 
Hewlett-Packard Co. offers a compre-
hensive range of test equipment to 
keep your broadband system at peak 
performance—from manufacturing 
through the headend and into plant 
maintenance. 
Reeder Service 18, 38 

Hukk Engineering 
3250-D Peachtree Corners Circle 
Norcross, GA 30092 
(770) 446-6086; Fax: (770) 446-6850 
Gene Faulkner 
gene.faulkner@hukk.com 
Hukk Engineering Digital Test Equip-
ment for the CATV Industry. This 
equipment gives bit error rates and 
other tests for QAM and QPR digital 
services. 
Reeder Sendai #37 

iCS Inc. 
1143 W. Newport Center Drive 
Deerfield Beach, FL 33442 
(800) 327-4966 (954) 427-5000 
Fax: (954) 427-0934 
Rod Hicks, Senior Vice President 
iCs Inc. is a leading full-service 
stocking distributor for General In-
strument, Scientific Atlanta, PPC, 
Joslyn, Diamond, DX and many 
more. iCS operates ten sales offices 
and nine warehouses conveniently 
located in North and South Ameri-
ca. iCS provides repair of convert-
ers, materials, management and 
financing. 
Reeder Woke 12Z 65 

Idea/onics 
Box 369 
Mayville, North Dakota 58257 
(701) 786-3904; Fax: (701) 786-4294 
Austin G. Kramer 
Manufacturer of RF & IF Emergency 
Alert Systems (EAS) to meet the FCC 
mandate. Manufacturer of the first RF 
comb generator. Sales of complete EAS 
systems starting under $5,000 
Reeder Sinks 152 

Keptel Inc. 
56 Park Road 
Tinton Falls, NJ 07724 
(732) 389-8800; Fax: (732) 460-5485 
www.antec.com 
Keptel, an Antec Company, designs, 
manufactures and markets a wide 
range of telephone, data and CATV 
interconnection equipment such as 
network interface devices, fiber 
splice closures and fiber management 
systems. 
Ruder Simko 135 

KES (Klungness Electronic Supply) 
P.O. Box 885 
101 Merritt Avenue 
Iron Mountain, MI 49801 
(800) 338-9292; Fax: (906) 774-6117 
Greg Michaud (906) 774-6621, 
ext.276 
Distributes a full line of broad band 
products/delivers construction equip-
ment, executive level stocking distrib-
utor/complete system integrator 

specializing in interdiction, data, inter-
net integration. CATV, load manage-
ment distance learning/substation/ 
distribution management. 
Reeder Service #31 

Learning Industries 
15339 Barranca Parkway 
Irvine, CA 92618 
(800) 4-Learning; Fax: (714) 727-3650 
www.leaming.com 
Laura Klepitch 
lic@leaming.com 
Manufacturer of BTSC Stereo/SAP en-
coders,BTSC Stereo/SAP decoders for 
rebroadcasting off-air signals, audio 
AGC, FM modulators/demodulators/ 
upconvertors, CATV/SMATV audio-
video modulators. 
Reeder Souk, 148 

Lindsay Electronics 
50 Mary Street West 
Lindsay, ON K9V 4S7 
(705) 324-2196; (800) 465-7046 
Fax: (705) 324-5474 
www.lindsayelec.com 
sales@hq.lindsayelec.com 
David Atman 
Focused on the last mile, our revo-
lutionary new technology creates 
communication equipment to solve 
system problems before they become 
subscriber problems. This is 
achieved through applied ISO con-
tinuous improvement disciplines, 
innovation, and strict attention to 
details. 
Reader Service #33 

Main Line Equipment Inc. 
837 Sandhill Avenue 
Carson, CA 90746 
(800) 444-2288; (310)-715 6518 
Fax: (888) 4mainline (310) 715-6675 
www.mle.com 
mainline@worldnetatt.net 
Mark Lipp 
Buy, sell and distribute new, excess, 
and refurbished fiber optics, active 
electronics, converters, and passives. 
We manufacture a complete line of 
replacement pads, equalizers and 
plug-ins for most major manufactur-
ers that meet or exceed original fac-
tory specifications. 
Reeder Servke /74 

MHZ MEGA HERTZ 
6940 South Holly Circle, Suite 200 
Englewood, CO 80112 
(303) 5779-1717; (800) 525-8386 
Fax:(303) 779-1749 
www.megahz.com 
TUGS08A@Prodigy.com 
Steve Grossman 
MEGA HERTZ represents or distrib-
utes: off air or satellite antennas; 

character generators; commercial in-
sertion products; emergency alert 
systems; fiber Tx/Rx; stand-by gener-
ators; headend electronics; satellite 
electronics; stereo processors; test 
equipment; custom traps and filters. 
Ruder Service 126, 32, 41, 53, 57, 66, 72, 

76, 79, 82 

Molex Fiber Optics Inc. 
5224 Katrine Avenue 
Downers Grove, IL 60514 
(630) 512-8750; Fax: (630) 512-8777 
www.molex.com 
Renee Mousavi 
rmousavi@molex.com 
Molex Fiber Optics Inc. a leading 
worldwide supplier of fiber-optic 
products, offers a full range of active 
and passive solutions, serving the 
CATV, telecommunication and data-
communication markets. 
Reeder Souks 171 

Moore Diversified Products Inc. 
1441 Sunshine Lane 
Lexington, KY 40505 
(606) 299-6288; Fax: (606) 299-6653 
www.MooreDP.com 
mooredp.com 
Gia Phelps and Bob DeMuth 
Moore Diversified Products, Inc. is a 
manufacturer of metal and plastic 
products that store, organize and pro-
tect fiber optic and coaxial cable in 
outside plant construction. 
Reed« Service /96 

Multilink 
580 Ternes Avenue 
Elyria, OH 44035 
(440) 366-6966; Fax: (440) 366-6802 
www.multilinkinc.com/multilinkinc 
mulink@ix.netcom.com 
Steve Kaplan 
Multilink is a leading manufacturer of 
cable television supplies. Multilink 
manufactures plastic enclosures, metal 
enclosures and splice closures as well 
as fiber-optic and telecommunications 
products 
Reader Sark, #5, 98 

National Cable Television Institute 
(NCTO 
801 W. Mineral Avenue 
Littleton, CO 80120 
(303) 797-9393; Fax: (303) 797-9394 
www.ncti.com 
Yolanda Gonzales 
30 Years as a leader of independent 
broadband training with compre-
hensive distant learning courses. 
Technical and non-technical courses 
available. 
Rider Sinks 123 
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Norscan 
301-F3 10th Street NW 
Conover, NC 28613 

(704) 464-1148; (704) 464-7608 
www.norscan.com 

John Chamberlain (704) 464-1148 
jc@norscan.com 
Norscan manufacturers a full line of 
fiber-optic preventative maintenance 
and monitoring equipment. 
Reader Service #43 

North American Cable 
893 S. Matlack Street, Suite 170 
West Chester, PA 19382 
(610) 429-1020; Fax: (610) 429-3060 
Stuart Lindsay 
stunacle@aol.com 
Full line stocking distributor of Satel-
lite Dish, Private Cable, and CATV in-
stallation materials. 
Reader Service 094 

PDI-Electronics for Telecommunica-
tions 
6353 West Rogers Circle #6 
Boca Raton, FL 33487 
(561) 998-0600; Fax: (561) 998-0608 
www.pdi-eft.com 
Johathan Edelman (561) 998-0600 
PDLElectronics@worldnet.att.net 
PDI manufacturers and distributes 
every product that any type of cable 
system may need. From high-tech 
hcadend products to passives and 
tools, PDI has it all. 
Reader Service 010 

Performance Power Technologies 
P.O. Box 947 
Roswell, GA 30077 
(770) 475-3192; Fax: (770) 343-8492 
Jud Williams 
Batteries-Standby, Battery Chargers 
Test Equipment, Diagnostic Moni-

toring Systems, Power Conversion 
Products, Power Supply Products, 
Test Equipment. Power Supplies for 
Cable and Telecom featuring the 
"Magnum UPS" 90 volt 32 Amp 
HFC Centralized Node Powering 
System with "Smart/Gard" output 
protection. 
Reader Service #24 

Philips Broadband Networks 
100 Fairgrounds Drive 
Manlius, NY 13104 

(800) 448-5171; Fax: (315) 682-9006 
www.be.philips.com/pbn 
C. Murray (315) 682-9105 ext. 2271 

Philips Broadband Networks, known 
for broadband RF and fiber-optic 

transport systems, is also a leader in 
advanced systems used to provide tele-
phony and high-speed data services 
over your HFC video network. The 
company also supports wireless cable 

and digital video communication sys-
tems. Get connected with Philips— 
The Reliable Choice. 
Ruder Sink. 068 

Pico Macom Inc. 
12500 Foothill Blvd. 
Lakeview Terrace, CA 91342 
(800) 421-6511; (818) 897-0028 
Fax: (818) 834-7197 
www.piconet.com 
Dan Ward 

pico@piconet.com 
Pico Macom offers a full line of qual-
ity headend components including 
satellite receivers, agile modulators 
and demodulators, signal processors, 
amplifiers and completely assembled 
headends. Pico also manufactures the 
complete line of Tru-Spec 1 GHz 

drop and installation passives, split-
ters, couplers, switches and connec-
tors for CATV/MMDS /SMATV and 
DBS installation. 
Reader Service 056 

Pioneer New Media 
2265 E. 220th Street 
Long Beach, CA 90810 
(310) 952-2111; Fax: (952) 2990 
www.pioneerusa.com 
George Applegate 
gapplega@pnmt.com 

For more than two decades, Pioneer's 
mission has been to engineer technol-
ogy that expands the limits of cable 
television. At Pioneer, we deliver the 
innovative products that system opera-
tors require. 
Reeder Service 031 

Power & Telephone Supply Co. 
2673 Yale Avenue 
Memphis, TN 38112 
(901) 320-3080; Fax: (901) 320-3082 
www.ptsupplycorn 
Mary Bowen 
Provides material distribution services 
to the communications, network and 
CATV industries.Full-line stocking of 

cable, fiber optics, hardware tools and 
CATV industries. 
brim Sinks 069 

Quality RF Services Inc. 
850 Parkway street 
Jupiter, FL 33477 
(800) 327-9767; Fax:(561) 744-4618 
Jerry K. Thorne 

Quality RF Services manufactures RF 
amplifiers and equalizers for band-
width upgrades of CATV systems, 
laser drivers and isolation amplifiers 
for the Headend, high-quality ampli-
fiers for the MDU, hotel/motel indus-
try and the home. CATV repair service 
is our specialty. 
Reeder Sinks 1184 

Radiant Communications 
5001 Hadley Road 
PO. Box 867 
South Plainfield, NJ 07080 
(800) 969-3427; Fax:(908) 757-8666 
www.Radcom.com 
Radiant3@ix.netcom.com 
Jean Harding (908) 757-7444 
Manufacturer of fiber-optic distance 
learning systems, baseband and 
broadband video/audio/data transmis-
sion systems, and high quality fiber 
optic components such as couplers, 
attenuators, adaptors, connectors and 
assemblies. 
Ruder Sank, #27 

RELTEC 
6221 N. O'Connor Blvd., Suite 105 
Irving, TX 75039 
(972) 501-3432; Fax: (800) 800-1280 
www.relteccorp.com 
Mark Wise (972) 501-3248 
RELTEC is a leader in the design, 
manufacture and sale of a broad range 
of telecommunications systems, prod-
ucts and services to wirelinc and wire-
less service providers and OEMs 
around the globe in three categories: 
Access Systems, Integrated Wireless 
Solutions and Network Components 
and Services. RELTEC operates manu-
facturing plants in North America, Eu-
rope, Asia/Pacific and Latin America 
with over 5,250 employees worldwide. 
Reeler Sinke 067 

Riser-Bond Instruments 
5101 N. 57th Street 
Lincoln, NE 68507 
(800) 688-8377; Fax: (402) 466-0967 
www.riserbond.com 
John Ramus (402) 466-0933 
jrasmuseriserbond.com 
Riser-Bond Instruments is a leader in 
manufacturing TDRs with unique and 
exclusive features to quickly and easily 
locate and identify faults and conditions 
in any metallic two-conductor cable. 
Reader Service 013 

Sadelco Inc. 
75 West Forest Avenue 
Englewood, New Jersey 07631 
(800) 569-6299 International: (201) 
569-3323 
Fax:(201) 569-6285 
wvnv.sadelco.com 
Mr. Leslie Kaplan, V.P. 
sadelco@aol.com 
Designs and manufacturers signal level 
meters and calibrators. 
Reader Service #63 

Scientific-Atlanta 
4261 Communications Drive 
Box 6850 
Norcross, Georgia 30091-6850 
(800) 433-6222; Fax:(770) 236-7770 
www.sciatl.com 

Uwe Trode 
Scientific-Atlanta is a leading supplier 
of broadband communications systems, 
satellite-based video voice and data 
communications networks and world-
wide customer service and support. 
Reeder Servkeel 

Sencore Inc. 
3200 Sencore Drive 
Sioux Falls, SD 57107 
(605) 339-0100; Fax:(605) 339-0317 
www.sencore.com 
Brad Johnson (605) 339-0100, ext.123 
sales@sencore.com 
Sencore will be exhibiting a full line of 
CATV and Wireless cable test instru-
ments, including: MPEG-2 Transport 
Stream Analyzers, hand-held signal 
level meters designed for QAM digital 
signals, and video performance test in-
struments. Each unit is designed to 
meet all your system's analyzing and 
troubleshooting needs. 
baler Woke #2 

Silicon Valley Communications 
931 Benecia Avenue 
Sunnyvale, CA 94086 
(408) 739-8800; Fax: (408) 245-9873 
www.svci.com 
Ed Feghali (408) 245-8800 
sales@svei.com 
Silicon Valley Communications Inc. 
offers the most comprehensive line of 
optical transmission products includ-
ing 1310 and 1550 nm transmitters, 
high performance optical amplifiers, 
indoor/outdoors receivers, and Net-
work Management System. 
baler Sink. #91 

SkyConnect 
1172 Century Drive, Suite 200 
Louisville, CO 80027 
(303) 218-9100; Fax: (303) 218-9112 
www.skyconnect.com 
Lindsay Combs (303) 218-9108 
Icombs@skyconnect.com 
SkyConnect meets the demands of the 
growing cable advertising industry by 
delivering the most complete digital 
advertising insertion solutions avail-
able. SkyConnect's product line is 
based on Digital Equipment Corpora-
tion's 64-bit Alpha+ server. 
Rieder Service #70 

Sprint North Supply 
600 New Century Parkway 
New Century, KS 66031-8000 
www.sprintnonhsupply.com 
Rachel Volk (913) 791-7273 
lieder Sinks #58 

Stanford Telecom 
480 Java Drive 
Sunnyvale, CA 94089 
(408) 745-2685; Fax: (408) 541-9030 
www.stanfordtelecom.com 
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William Patton 
Bill.Patton@stelhq.com 
Stanford Telecom produces modulator 
and demodulator ASICS and assem-
blies for transmission and reception of 
return path data in HFC systems. In-
cluded is a subscriber modem modula-
tor/demodulator in HFC systems. 
Included is a subscriber modem mod-
ulator/demodulator on one chip. 
Reeder Service 09 

TeleWire Supply 
94 Inverness Terrace East 
Englewood, CO 80112 
(1) 88-TELE WIRE; Fax: (303) 643-
5797 
www.telewiresupplycom 
Mark Howard 
Tele Wire Supply, a division of ANTEC 
Corporation, is a leading international 
supplier of products needed to build 
and service a broadband communica-
tions network. 
Reeder Service 1/6 

Telecrafter Products 
12687 W. Cedar 
Lakewood, CO 80228 
(800) 257-2448; Fax:(303) 986-1042 
Ronnie Cox and Jim Marzano 
mail@dropsupplies.com 
Supplier of drop installation products 
for CAN DBS, and wireless operators, 
including drop cable fastening prod-
ucts for single or dual cable, cable 
identification markers, residential en-
closures and more. 
Reeder Servke 47, 9 

Times Fiber Communications Inc. 
358 Hall Avenue 
Wallingford. CT 06492 
(203) 265-8500; Fax: (203) 265-8749 
www.timesfiber.com 

(203) 265-8477 
Rosemary O'Hanlon 
The oldest and one of the largest and 
most technically advanced manufactur-
ers of state-of-the-art coaxial cable, we 
can supply cables that meet the quality, 
durability and consistency you need to 
make your customers' business grow. 
Reeder Service 434 

Toner Cable Equipment Inc. 
969 Horsham Road 
Horsham, PA 19044 
(215) 675-2053; Fax:(215) 675-7543 
www.tonercable.com 
Info@tonrcable.com 
Toner Cable Equipment has 26 years 
of RF experience as a single source 
supplier of equipment to the television 
distribution industry providing head-
ends, satellite receivers, meters, modu-
lators, taps, splitters and fiber optics. 
Reeder Service 430 

Toshiba 
9740 Irvine Blvd. 
Irvine, CA 92618 
(714) 461-4654; Fax: (714) 583-3597 
www.internet. toshiba.com 
webmaster@toshiba.com 
Steve Rasmussen (714) 587-6631 
Toshiba offers MCNS modems and 
MCNS gateway solutions, plant and 
market analysis, system design, instal-
lation and maintenance. Toshiba's sys-
tems are operating in 6 major markets 
actively servicing over 12,000 cable 
subscribers. 
Reeder Service /4 

Trilithic Inc. 
9202 East 33rd Street 
(800) 344-2412; Fax:(317) 895-3613 
www.trilithic.com 
Bob Jackson (317) 895-3600, ext. 152 

bjackson@trilithic.com 
Trilithic designs and manufacturers: 
Portable HFC test equipment; 
ingress monitoring systems; EAS 
compliance systems; RF and mi-
crowave components. 
Reeder Sareke 459, 61, 62, 92 

Trilogy Communications Inc. 
2910 liwy 80 East 
Pearl, MS 39208 
(800) 874-5649; (601) 932-4461 
Fax: (601) 939-6637 
www.trilogycoax.com 
Scott Nelson (601) 932-4461 
info@trilogycoax.com 
Manufacturer of MC2, the first low-loss, 
exceptionally high quality trunk and 
feeder coax, which is ideal for CATV 
hybrid fiber coaxial (HFC) networks. 
Trilogy also offers a full line of quality 
MVP drop cables. 150-9001 certified. 
Reeder Service ItS4 

Trompeter Electronics 
31186 La Baya Drive 
Westlake Village, CA 91362 
(818) 707-2020; Fax: (818) 707-0190 
www.trompeter.com 
Dale Reed (818) 865-6538 
dale.reed@trompeter.com 
Established in 1960. Trompeter is a 
USA manufacturer of high value wire-
line coax, max, and twinax transmis-
sion line connectors, cable, and the 
tools required for assembly In addi-
tion, the company has a broad line of 
patch panel insertion-controlled inter-
connect modules and a rapid response 
cable assembly business. The firm is 
ISO-9001 and enjoys an international 
presence in the Telecommunications. 
Broadcast, and Mil/Aero markets. 
Reeder Service #41 

Tulsot 
1605 E. Iola 
Broken Arrow, OK 74012 
(800) 331-5997; Fax:(918) 251-1138 
Mark Schumacher and David Chymiak 
Tulsat is stocking distributor for Blonder 
Tongue, Drake and California Amplifier. 
70,000 square feet of complete repair fa-
cility and warehousing. Refurbished 
headend and line equipment, taps, traps, 
pin connectors and cable. 
Reeder Service NO, 73 

Viewsonics Inc. 
6454 E. Rogers Circle 
Boca Raton, FL 33487 
(561) 998-9594; Fax: (561) 998-3712 
viewsonics.com 
viewson@ix.netcom.com 
Cynthia Ackerman 
Designer & manufacturer of more 
than 200 products for the CATV & 
MMDS industries for over 23 years. 
Reeder Service /44 

Wayetek Corporation 
5808 Churchman Bypass 
Indianapolis, Indiana 46203 
(317) 788-9351; Fax:(317) 782-4607 
www.wavetek.com 
Gary Culbertson 
One or the top ten test measurement 
cor s in the world, Wavetek Cor-
F lesigns, manufactures and 
m. ..orldwide a broad line of 

test and measurement in-
strunknts for the cable television, 
telecommunications, wireless commu-
nications, radio, video, LAN, ATE and 
metrology markets. As the world 
leader in CATV test, Wavetek offers 
signal level, analysis, leakage and 
home wiring meters, sweep systems, 
headend monitoring and bench sweep 
equipment. 
Reeder Service #11 

Real-World 

Technology 

Solutions 

for the 

Serious 
Cable 

Engineering 

Professional 

Giumunications 
tdmology 

Serious Service 
Communications Technology's advertising sales professionals will go out of 

their way to help you get results. So get serious about your marketing 

program and call Communications Technology today! 

East (except Florida) 

James Bohi 

Tel: (301)340-7788 x 2060 

Fax: (301)340-0542 

jbohi@phillips.com 

Midwest 

Mike Elmer 

Tel: (303)839-1565 x 34 

Fax: (303)839-1564 

melmer@phillips.com 

West & Florida 

David Gillespie 

Tel: (303)839-1565 x 35 

Fax: (303)839-1564 

dgillespie@phillips.com 

Classifieds 

Nicole Bovre 

Tel: (303)839-1565 x 33 

Fax: (303)839-1564 

nbovre@phillips.com 

Phillips Business Information, inc. 1201 Seven Locks Road Potomac, MD 20854 
¡mina""'" Subscriptions: (800)777-5006 Advertising: (301)340-1520 x2004 URI.: litreAvwsictInfosite.corn 
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CABLE TRIVIA 

Our history guru (aka Editor Rex 
Porter) has provided these trivia 

questions on the cable industry. Answers 

to the last set of questions appear first. 

(The last "Cable Trivia" ran on page 92 of 
the February issue.) The person supplying 
the most correct answers will be awarded 
a special Trivia T-shirt. You may win only 

once per calendar year. 
To be in the running for a prize, your 

answers need to be postmarked or faxed 
to us by the 20th of the month of the 

issue date in which the specific trivia test 

appears. Good luck! Send your answers 
to: The Trivia Judge, Communications 
Technology, 6565 E. Preston, Mesa, AZ 
85215 or fax: (602) 807-8319. 

Trivia #21 answers 
1) Today, we immediately recognize the 

acronym "EAS" to mean Emergency 6) 
Alert System. In the early 80s, this com-

pany provided an addressable subscriber 

system composed of three units: a mi-
croprocessor control (EAS-1024), a de-

code (EAS-64) and a multitap switch 
assembly (EAS-16). The company's 
name: Electroline 

2) Resigning his position as Federal Com-
munications Commission commission-
er in January 1995, he became 
president of the National Cable 

Telecommunications Association. He 
was: Fred Ford 

3) A gin-pole is used to: construct a 
tower 

4) A Canadian-made antenna that found 
use in the United States for long dis-
tance, wide-azimuth VHF TV reception 
was called: Terminated Rhombic 

5) Rack-mounted, plug-in modular head-
end equipment was introduced by: 
CAS 
U.S. TV broadcasting was debuted by: 

RCA at the New York Worlds Fair in 
1939 

7) The man who was editor/publisher of 

Cablecasting/Cable TV Engineering di-
rected the actions of the engineers who 
formed the Society of Cable Telecom-
munications Engineers. He was: 
Charles Tepfer 

8) Because there was no scholarship 
program available from the SCTE, he 

personally donated $2,500 in 1986, 
and the NCTI agreed to match his 
donation, dollar for dollar. He is: Rex 
Porter 

Trivia #22 
1) On Monday, July 8, 1997, Bill Gates 

met with top cable executives to 
demonstrate Microsoft's new set-top 
box. The software that Microsoft's sys-
tem would use is: 
A) Windows 2000 
B) Windows CE 
C) CableSoft 
D) MicroWorks )0-

NEW MULTIFUNCTION LCD 

AVCOM's PSA-65C 
Portable Spectrum Analyzer 

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

PSA-65C, incorporates a microprocessor and attractive multifunction, 
backlit LCD. with an expanded frequency range from less than 1MHz to 
over 1250MHz. for the amazing price of $ 2930. 
AVCOM's new P SA-65C is a low cost general purpose spectrum 

analyzer that's loaded with standard features including FM audio 
demodulator, AM detector and digital frequency lock. The PSA-65C 
covers frequencies thru 1250 MHz in one sweep with a sensitivity 
greater than -95 dBm at narrow spans. ThePSA-65C is ideally suited 
for2-way radio, cellular, cable, satellite, LAN, surveillance, educational, 
production and R&D work. Options include new 1250 MHz frequency 
extenders, BNG-1000A tracking (noise)generator, log periodic anten-
nas, carrying case (AVSAC), and more. 

AVCOM"."reer.M.V9rerer‘"«  

'Ile •  • 

•=44. 

AVCOM 

, 

I 8184.0 5 
L0159  9209 

oe.. : .. 1 

= 

500 SOUTHLAKE BOULEVARD 
RICHMOND. VA 23236 USA 

804-794-2500 FAX 804-794-8284 

Phone, fax or write for more information or to order. 
Visit our website at www.AVCOMofVA.com. 

Reader Service Number 88 

Guaranteed The Best! 

MU Cable Fastener 
Black Aluminum Body Will Not Crock, Split, Chip or Rust 

Drill screw drives into wood or screws into Super hard nail drives into wood, 
metal or A( shingles Holds where nails concrete, mortar or brirk 
pull out. 

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 • Fox (510) 609-8336 

Manufactured and Sold By 
M&B Mfg., Box 206, Pleasanton, CA 94566 

Reader Service Number 89 
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TIME IS 
RUNNING 41, 

Whatatè you ddhig 
,o meet 

EA 44conliliiances? 

FrontLine, one stop shopping, one call service. 

Call now for a free EASeinsultation. 

‘800) 231-1349 • (801-13,84-1090 • Fax: (801)464-1699 
www.frontlinecom.com • info@frontlinecom.com • 

The winds of change are 
upon us. On December 31, 
cable and wireless operations 
must be in compliance with 
the new Emergency Alert 
System requirements. For 
you, it means more work and 
some new equipment. 

Don't panic. 
FrontLine has everything 

you need. We're the EAS 
specialists, and we can 
advise on and supply the 
best solution for your 
operation—whether it's 
baseband switching, IF, text 
messaging or a combination 
of these. 

Our patented All Channel 
Messaging (ACM) system is 
loaded with functionality to take 
you beyond EAS. You can use it 
for the community bulletin 
board or local sports scores. 
Better yet, use it to advertise and 
switch that pay-per-view special. 

FrontLine is dedicated to 
innovations in EAS technology. 
For instance, we are the only 
company offering a Digital 
EAS system. And we're rising 
to new levels with Audio-Tag'', 
providing revenue generating 
sponsorship of EAS tests and 
alerts as a standard feature, and 
FrontPager', an automatic 
EAS paging system. 

FrontLine: the source for 
all your EAS needs. 

rnturri iiir 
Fitun I Ling'. 
MAXIMUM INFORMATION 
MINIMUM INTERRUPTION 

Reader Service Number 90 



2) The 1994 SCTE Cable-Tec Expo was 

held in: 

A) St. Louis 

B) Nashville, TN 

C) Orlando, FL 

D) San Francisco 

3) The 1995 SCTE Conference on Emerg-

ing Technologies was held in: 

A) St. Louis 

B) Nashville, TN 

C) Orlando, FL 

D) San Francisco 

4) In 1994, these two giants scrapped 

their $4.9 billion deal, citing changes in 

FCC rate rules as the reason. They are: 

SCTE MEMBERSHIP APPLICATION 
NAME: PHONE:  

MSO: FAX:  

COMPANY: TITLE: _ 

ADDRESS:  

CITY: STATE: ZIP:   

ON-LINE ADDRESS: HAM RADIO CALL SIGN:   

Affiliation: 0 Cable 0 Telephone 0 Other:  

Job Description: 0 Manager/Administrator 0 Operations 0 Financial 
0 Installer 0 Sales 0 Construction 
0 Engineer 0 Technician 0 Other:  

Membership Type: 0 Individual @ $AO 0 International @ $6O D Sustaining Member Co. $250 
*Applicants from outside the U.S. include an additional 820 for mailing expenses. 

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

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

Type of Card: 0 MasterCard 0 Visa Card#:   

Exp. Date:  Signature:   

Sponsoring Chapter or Meeting Group:   

Sponsoring Member:  

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

Complimentary Subscription Application 

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

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

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

Cable TV Systems Operations 
combined 

03. -1 Independent Cable TV 
Systems 

04.0 MS0 (two or more 
Cable TV Systems) 

05.0 Cade TV Contractors 
06.0 Cable TV Program Networks 
07.0 SMATV, DBS Operator 
08.0 MMDS, sri or LPTV 

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

11.0 Cable TV Component 
Manufacturers 

12.0 Cable TV Investors 
13.0 Financial Institutions, Brokers 

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

Distributors and Syndicators 
16.0 Advertising Agencies 
17.0 Educational TV Stations. 

Schools and Libraries 
18.0 Other (please specify) 

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

19.0 Corporate Management 
20.0 Management 
21.0 Programming 

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

28.0 Sales 
29.0 Marketing 
30.0 Other (please specify) 

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

31.0 Recommend 
32.0 Specify 
33.0 Evaluate 
34.0 Approve 
35.0 Not involved 

A) ICI and Bell Atlantic 

B) Cox and Southwestern Bell 

C) EchoStar and NewsCorp 

D) SNET and Cablevision Inc. 

5) The FCC has selected, as cutoff date 

for TV stations transitioning from analog 

to digital broadcasting, the year: 

A) 2006 

B) 2010 

C) 2008 
D) 2005 

6) The word "bit" is so named because: 

A) Its value is so small. 

B) It's a contraction of binary and digit. 

C) It is used to bore into embedded 

messages. 

D) It was given the name after Eugene 

Bittledorf, an early computer expert. 

7) The Japanese word "Karaoke" means: 

A) sing-along 

B) unaccompanied 

C) empty orchestra 

D) with gusto 

8) The digital encoding of the amplitude 

of a signal is known as: 

A) PCM 

B) scrambling 

C) replication 

D) quantizing 

9) A byte contains: 

A) 8 bits 

B) 5 bits 

C) 6 bits 

D) 10 bits 

10) In digital systems, a technique that re-

arranges the data in a specific way, 

usually to cause bursts of transmis-

sion errors to be spread out in the 

data, is called: 

A) interlacing 

B) intraframing 

C) interleaving 

D) hypertexting 

And the winner is.. 
The winner for Cable Trivia 41 (which ran in the Febru-

ary issue) is Stephen Sherer of SLM Telcom Engineering, 

based in Rockford, IL. Congratulations, Stephen! Cr 
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SILICON VALLEY CE;IMMUNkATIONS OFFERS THE MOST 
COMPREHENSIVE LINE OF OPTICAL TRANSMISSION PRODUCTS. 

Highest Packaging Density 

1310nm Product Line 

(10 Tx Modules in 3 RU) 

Comprehensive Modular 1550 

Tx and Optical Amplifier 

Product Lines 

UNIVERSAL CHASSIS 
• CAPABLE OF HOUSING 1310, 1550 
AN D RETURN PATH PRODUCT LINES 

1 3 10nm 
• AVAILABLE IN BOTH 1RU AND 3RU 
MODULAR PACKAGING 

• AVAILABLE IN 4 TO 16dB LINKS 
• HIGHEST PACKAGING DENSITY 
( 1 0 TX MODULES IN 3 RU ) 

• SUPERIOR THERMAL STABILITY 

1550nm TRANSMITTER AND OPTICAL 
AMPLIFIERS 

• AVAILABLE IN 1 RU AND 3RIJ 
MODULAR PACKAGING 

• ISOLATED AND NON-ISOLATED OPTICAL 
AMPLIFIERS 

• RANGE OF OPTICAL AMPLIFIERS OUTPUT 
114, 1 7, 20 AND 2 3dBm) 

Comprehensive Rack 
Mount 1310nrn, 1550nm 

Product Lines 

NODES 

Scalable Four Output Node 

• COST EFFECTIVE SINGLE OUTPUT WITH 
DATA/VIDEO RETURN 

• SCALABLE AND COMPACT 4 OUTPUT NODE 
WITH DATA/VIDEO RETURN 

• STATE OF THE ART GALLIUM-ARSENI DE 
(GAAS) TECHNOLOGY 

NETWORK MANAGEMENT SYSTEM 
• SNMP COMPLIANT 
• SINGLE POINT AND CLI CK USER INTERFACE 
• 32 BIT WINDOWS BASED 
• REMOTE ACCESS CAPABILITY 

SILICON VALLEY COMMUNICATIONS INC. 
3515 Monroe St. Santa Clara CA 95051 • Phone: 408.247.3800 • Fax: 408.247.8689 

E-mail: sales@svci.com • svci.com 
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SCTE'S 
BROADBAND 
TECHNOLOGY 

COURSE 
SCIE put the ducks in a row... 

\': 
(V
.) %* -41 

SCIE will help your staff to train effectively in the classroom and in the field. SCTE's 
Broadband Technology Course gives your in-house training a running start. 

All visual aids, videotapes, Leader Guides and Student Workshops are based on 
the Cable Television textbook. Student materials are available for less than $250 
per person. 

Help your training programs fly! Contact SCIE for further information by calling 
610-363-6888, fax to 610-363-5898 or e-mail to info@scte.org. 



(- MARKETPLACE° 

Multi-mount UPS 
Alpha Technologies has announced its 
Nexsys Multi-Mount UPS (uninterrupt-
ible power supply) for telecommunica-
tions applications. The UPSs are available 
in 600 VA, 900 VA and 1,250 VA ratings 
and can be set up in rack-mount, wall-
mount or tower configurations. 
The unit features high efficiency 

power conditioning and up to 30 min-

utes of run time, which can be extend-
ed via external battery packs. All 
batteries are hot-swappable and auto-

matically charged, even when an exter-
nal battery pack is connected. 
Reader Service #308 

Video Encoders 
Analog Devices' ADV7175A and 
ADV7176A are intended for digital video 

disc (DVD) players, TV-output in DVD-
equipped personal computers (PCs), PC 
multimedia video editing systems, digital 

set-top boxes, digital still cameras, video 
phones and professional studio and 
broadcast systems. The encoders comply 

with digital video industry standards and 
anti-copy protection. 
The encoders provide more than 80 dB of 

signal-to-noise ratio (S/N) and differential 

gain and phase of 0.4% and 0.4 degrees, re-
spectively. The units are designed to operate 
from either 3- or 5-volt supplies and drive 
35 inA video-level signal at 75-ohm loads. 

Reader Service #311 

Scalable DWDM System 
Cicna Corp. announced it will begin shipping its next generation of dense wavelength di-
vision multiplexing (DWDM) system for long-haul networks, the MultiWave 4000. The 
system delivers 40 channels in commercial production and 50 GHz channel spacing, half 
that of many current DWDM systems. The MultiWave 4000 can be upgraded from 40 to 

96 channels on a channel-by-channel basis. 
The system provides dynamic management of the optical layer and high stability for in-

creasing channel densities. Its open architecture lets carriers mix synchronous optical net-

work/synchronous digital hierarchy (SONET/SDH), asynchronous transfer mode (ATM) 
and Internet protocol (1P) networks. It also features short-reach interfaces, optical 

add/drop multiplexers, Erbium-doped fiber amplifiers (EDFAs), network management and 

the ability to scale in-service one channel at a time. 
Reader Service #312 

Down-sized Transmitters 
Harmonic Lightwavcs has introduced its PWRLink 11 line of 

compact 1,310 nm distributed feedback (DFB) laser trans-
mitters. They're half the size of the company's earlier PWR-
Link transmitters, but offer the same performance. 

The units are intended for operators who need to add all 
the extra equipment associated with providing more targeted 
services, such as Internet access. The new transmitter's small 
size yields more rack space without having to physically en-
large the huh to make room for additional equipment. 
Reader Service #305 

Multimode Terminators 
The dataMate Division of Methode Electronics has introduced 
niultimode terminators for wide ultra 2 SCSI (small computer 
,,ystem interface) systems, allowing longer cables and data 
transfer rates up to 80 Mbps. 
The terminators' circuitry lets the bus switch between low volt-

age differential and single-ended devices. The units are available 
in SCSI 11,111 and .8 mm form factors and include shielding and 

thumb screws. The DM2750-01-LVD-SE series is designed for 
SCSI II and Ill. The DM800 series has the "D" shaped offset to the 

main body for side-by-side stacking in the small form factor. 
Reader Service #310 

1111bmmil 
Wave Division Multiplexer 
Telebyte Technologies has introduced a 
wavelength division multiplexer 

(WDM) to expand the available band-
width of existing fiber cables. The 
Model 381 WDM is passive and single-
mode, doubling the carrying capacity 
of a fiber pair, and is protocol- and 
speed-independent. The stand-alone 

unit contains two WDM modules for 
full duplex from separate data sources. 
Its insertion loss is less than 0.3 dB for 
both channels, and isolation is at least 
15.5 dB, with bandwidth at each wave-
length within 40 nm. The unit is avail-
able ‘‘ ith ST, SC or FC connectors. 

Reader Service #309 
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44 Viewsonics  57 
55 Vision Teq  76 
95 Wade Antenna   128 
I 1 \ Vavetek Corporation   14-15 

Reprints (301) 340-7788, ext. 2009 
List Soles (301)340-7788, ext. 2026 
Customer Service (800) 777-5006 
Merchondise/Bock Issues (800) 877-5188 
Editorial (301) 340-7788, ext. 2134 
Advertising (301) 340-7788, ext. 2004 

SCTE INSTALLER PROGRAM INFORMATION REQUEST CARD 

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

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

Name 

Address 

Phone ( FAX ( ) 

CTE  The Society of Cable Telecommunications Engineers 
"Training, Certification, Standards" 

Mail to: 
SCTE 
140 Philips Rd., Exton, PA 19341-1318 
OR FAX TO: (610) 363-5898 
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WHEN IT COMES TO 

CAPTURE INGRESS 
With the sheer multitasking power of 
the Guardian 9580 SST Return Path 
Analyzer, you'll capture and locate 
ingress events as short as 12.5 millisec-
onds on individual nodes or expand your 
monitoring configuration to any number 
of nodes by combining 9580 SSTs with 
9580 TPX Test Point Expanders. Ingress 
ManageR PC Software runs the show, 
detecting and recording ingress outbreaks 
and monitoring alarms. 

BALANCE AND HARDEN 
YOUR DISTRIBUTION SYSTEM 
The advanced Guardian system puts more 
diagnostic muscle in the hands of your 
technicians. The battery powered Guardian 
SSR transmits reverse sweep signals to a 
9580 SST in your headend, displays 
reverse sweep graphs and calculated values 
for GAIN and TILT pads, even shows you 
ingress spectrum graphs. All measure-
ments are updated every 7/10 of a 
second, even with up to 6 SSR's accessing 
a single SST. 

STOP INGRESS AT THE SOURCE 
The Guardian RSVP Return Path Evaluator 
stops ingress where it starts: the sub-
scriber's home. Up to 200 RSVPs can 
communicate with each Guardian 9580 
SST in the headend to verify that the return 
path meets requirements. Working with a 
Guardian Is°Meter Reverse Leakage 
Detector, the RSVP verifies the shielding 
integrity of the home wiring, hardening 
your system against ingress with every 
installation and maintenance visit. 

CALL NOW FOR A FREE WHITE PAPER 

(800)344-2412 
(317)895-3600 (317)895-3613 Fax 

www.trilithic.com 

TRILITHIC 

-H IPl ih 
texi, 

RETURN PATH MAINTENANCE 

YOU CAN'T 
BEATIT 

SST-9580 TPX-9580 

INGRESS SSR-9580 
MareeER Sonwme 

GUARDIAN 
The Engineering Guys Return Maintenance Technology 



JUNE 7-11, 1998 
Explore the Whole World of Communications 

No matter which technologies you need 

to solve your most demanding business 

communications problems, all paths lead to 

SUPERCOMM '98. It's the only event that 

takes you right to the center of the vast 

universe of convergence and allows you to 

explore the whole world of communications. 

Solutions Become Reality at SUPERCOMM 

More than 45,000 communications profes-

sionals will benefit from SUPERCOMM's 

powerful combination of 250+ world-class 
educational conferences* and a colossal, 

solutions-packed exhibition. 

More Than 700 Exhibits Will Showcase: 

ADSIADSL, ATM, Broadband, Cable TV, 

CPE, Computer Telephony, Enterprise 

Networks, Fiber Optics, The Internet, 

Intranets, ISDN, Multimedia, Public & 

Private Networks, Satellite Communications, 

Software, Wireless/POE and much more! 

Put Yourself on the Path to Real-World 
Communications Solutions Today! 

To attend: 1 -800-2-SUPERC or 

1-312-559-3327; fax, 1-312-559-4111. 

To exhibit: 1-800-COMM-NOW or 

1-703-907-7480; fax, 1-703-907-7746. 

k To register and check out up-to-the-minute information 
about SUPERCOMM '98, visit www.supercomm98.com! 

ATLANTA, GEORGIA 

For registration information, fill out and mail today! 
SUPERCOMM 98,549 W. Randolph, Suite 600, 

Chicago, IL 60661-2208 USA 

Name  

Title  

Organization  

Address  

City State  

ZIP/Postal Code Country  

Phone Fax  

E-Mail  

Interest: _Registering Exhibit Space 

Conference Interest: ICA IEC 

IEEE GTM Forum TEC 

No one under 18 years of age will be admitted. 

'SUPERCONIM Educational Programs Developed and Presented by: International Communications Association — Annual SuperC-onference • International Engineering 
Consortium — Communications Forum — SUPERCOMM Executive Program-IEEE Communications Society — International Conference on Communications (ICC 98) • 
SUPERCOMM Global Telecom Market (GTM) Forum. 



BOOKSHELF 

'The following lists of some of the videotapes 
1 available by mail order through the Soci-
ety of Cable Telecommunications Engineers. 

Prices listed are for SCTE members only. Non-
members must add 20% when ordering. 

• Fiber-Optic Architectures and Construc-
tion Practices—This presentation covers 
fiber-optic design and construction. Topics 
include trunk and feeder, backbone fiber, 
fiber-to-feeder, fiber-to-service area, neu-
tral network, passive network, procedures 
to initiate fiber construction, fiber-optic 
placement, aerial/underground, direct 

bury duct and installating fiber cable in 
ducts. (70 min.) Order T-1144, $45. 
• Test Procedures Under Technical Reregula-
tion—This program provides an overview 
of testing required by the Federal Com-
munications Commission, as well as rec-
ommendations on how to perform these 
tests. Topics include carrier frequency, sig-
nal levels, signal level variations over 

time, in-channel response, carrier-to-noise 

(C/N), distortions, hum, baseband video 
and leakage. (70 min.) Order T-1146, $45. 
• Digital Compression—This presentation 
is an introduction to digital video and 
compression. Topics include: weaknesses 

of analog NTSC video, why digital, why 
compression is necessary, intraframe com-
pression vs. interframe compression, vec-
tor quantization concept, discrete cosine 
transform (DCT), how digital compres-
sion may be implemented cost-effectively 
in cable TV systems, where will the digital 
signals be located in the frequency spec-
trum, what will the next generation of 
digital set-top converters be like, and digi-
tal audio. (105 min.) Order T-1147, $45. 
• Fiber Optics, A Practical Approach—This 
program covers the "pros and cons" of 

working with fiber, how to implement 
fiber and what to expect. Topics include: 
why use fiber, what architectures are best, 
fiber backbone, cable area network 

(CAN), flexible CAN, fiber-to-the-service 
area (FSA), fiber intermediate terminating 

trunk (FITT), fiber-to-the-feeder (FTF), 
how many fibers to run, where to expect 

significant labor costs, and how to plan 
for system and/or bandwidth expansion. 
(120 min.) Order T-1148, $45 T 

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

Shipping: Videotapes ore shipped UPS. No P.O. boxes, please. 
SUE pays surface shipping charges within the continental U.S. 
only. Orders to Canada or Mexico: Please add S5 (U.S.) for each 
videotape. Orders to Europe, Africa, Asia or South Americo: SUE 
will invoice the recipient for additional air or surface shipping 
charges (please specify). 'Rush' orders: a S15 surcharge will be 
collected on all such orders. The surcharge and air shipping cost 
can be charged to a Visa or MasterCard. 

To order: All orders must be prepaid. Shipping and handling costs 
are included in the continental U.S. All prices are in U.S. dollars. 
SCIE accepts MasterCard and Viso. To qualify for SUE member 
prices, a valid SUE identification number is required, or a com-
plete membership application with dues payment must o«ompony 
your order. Orders without full and proper payment will be re-
turned Send orders to: SCIE, 140 Philips Rd., Exton, PA 19341-
1318 or fax with credit card information to (6101 363-5898. 

C-COR TECHNICAL CUSTOMER SERVICES GROUP 

Real World 
System Based 
Training 
From The 
Network 
Company 

• FIELD TRAINED 
INSTRUCTORS 
WHO 
UNDERSTAND 
YOUR SYSTEMS 

• ADVANCED 
INTERACTIVE 
INSTRUCTION 

• BUILD ON YOUR 
OWN SYSTEM 
EXPERIENCE 
AND SHARE 
WITH OTHERS 

• QUANTITY 
DISCOUNTS 

BROADBAND LAN 
LABORATORY SEMINAR 

This three-day hands-on 
laboratory seminar allows 
students to build, align, 
troubleshoot and performance 
test a broadband based LAN 
system. The system addresses 
both forward and return areas. 
Discussions on theory are 
included. This course targets 
individuals that provide 
operation and maintenance of 
the broadband LAN network. 

JUNE 23 - 25 

•STATE COLLEGE $795.00 

TWO-WAY 
BROADBAND HFC 
NETWORK SEMINAR 

This three-day theory seminar 
provides up-to-date training 
for technical and engineering 
personnel. The course 
presents basic and 
intermediate level instruction 
on designing, performance 
testing and maintaining a 
two-way HFC network 
carrying analog and digital 
signals. 

JULY 14 - 16 MINNEAPOLIS, MN 

AUG 4 - 6 SAN ANTONIO, TX 

ALL LOCATIONS   $475.00 

TWO-WAY 
BROADBAND HFC 
TECHNOLOGY 
WITH LABORATORY 

This five-day seminar 
contains material combined 
from the Two-Way 
Broadband HFC Network 
and the Network Laboratory 
seminars. Students will 
receive both the theory and 
hands-on experience as they 
build, align, test and proof 
the network. 

JUNE 8 - 12 

AUG 24 - 28 

*STATE COLLEGE ... $995.00 

'Lab based programs are offered at C-CORS corporate offices in State College, PA and selected locations 

Other services available: 
• Field Engineering • Network Engineering • Equipment Service Center 

Confidence Like You've Never Had Before 

CCO 
ill  ELECTRONICS INC 

//I, Nam ',hi, 5 ,,inp,/,,, 

For more information on seminar training contact us at 
814-238-2461 / 800-233-2267 ext. 4422 
(ext. 4495 for other services). 
60 Decibel Road, State College, PA 16801 www.c-cor.com 

Reader Service Number 93 
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CALENDAR 

3-6: NCTA National Show, Atlanta. Call 

(202) 775-3669. 

4-8: Networld + lnterop, Las Vegas. Call 

(415) 578-6900. 

5: Great Plains SCTE Chapter techni-

cal seminar, JD Porterhouse, Bellevue, 

NE. Topic and speakers to be an-

nounced. Contact Daniel Karnish, (402) 

597-5665. 

5-7: Philips Broadband Networks' Mobile 

Training Center, Winnipeg, Manitoba, 

Canada. Contact Sarah London at (800) 

448-5171, ext. 2273. 

6: Wheat State SCTE Chapter testing ses-

sion-Wichita, KS. BCT/E certification ex-

aminations to be administered. Contact 

Joe Cvetnich, (316) 262-4270. 

12-14: Philips Broadband Networks' 

Mobile Training Center, Minneapolis. 

Contact Sarah London at (800) 448-

5171, ext. 2273. 

14: SCTE Satellite Tele-Seminar Program, 

Galaxy I R, Transponder 14, 2:30-3:30 

p.m. ET. Topic: "The American Campus, 

Opportunity or Not." Contact SCTE na-

tional headquarters, Janene Martin, (610) 

363-6888, ext. 220. 

18-20: National Cable Television Center 

and Museum, with the University of Den-

ver, data/Internet business conference, 

Denver. Call (303) 871-4885. 

18-21: Canadian Cable Television Associ-
ation Convention & Expo, Toronto, ON. 

Call (613) 232- 2631. 

20: Oklahoma SCTE Chapter testing ses-

sion, Edmond, OK. BCT/E, Service Tech-

nician and Telephony certification exams 
to be administered. Contact Tom Hed-

dlesten, (405) 348-5750, ext. 312. 

20: Piedmont SCTE Chapter technical 

seminar and testing session, Charlotte, 

NC. Topic: "FCC Issues, Color Testing, 

Proof, EAS Standards" with speakers to be 

announced. BCT/E certification examina-

tions to be administered. Contact Mark 
Eagle, (919) 829-2630. 

Planning Ahead 
June 7-11: SuperComm, Atlanta. Call 

(202) 326-7300. 

June 10-13: SCTE Cable-Tec Expo, 

Denver. Call (610) 363-6888. 

July 8-10: Wireless Cable Show, 

Philadelphia. Call (202) 452-7823. 

July 20-23: New England Cable Tele-

vision Association, Newport, RI. Call 

(617) 843-3418. 

July 27-31: Fiber U & Wire U, 

Boston. Call (800) 537-8254. 

Sept. 22-24: Great Lakes Cable Expo 

Chicago. Call (317) 845-8100. 

Sept. 30-Oct. 1: Private & Wireless 

Show, Dallas. Call (713) 975-0030. 

20-23: Southern California SCTE 

Chapter testing session, Alhambra, CA. 

BCT/E certification exams to be admin-

istered. Contact Charles Harper, (714) 

816-0570. ( T 

I\K NORTH AMERICAN 
CABLE EQUIPMENT, INC. 

3 LOCATIONS TO SERVE YOU 

LAS VIGAS 
NEVADA 

CI DAR PARK 
TEXAS 

WEST CHESTER 
PENNSYLVANIA 

PHONE: (800) 688-9282 

FAX: (610) 429-3060 
('all for our 176 page catalog. 

1 GHz Taps 

Reeder Service Number 94 

WADE ANTENNA LTD. 
Are you buying the right antennas today 

to meet your needs tomorrow? 

Wade antennas were used by the Grand 
Alliance during the original broadcasting field 
tests for terrestrial Digital TV in 1994 and are 
currently being used for HDTV testing. 

MODEL PB61-BB 

MODEL WL7-13/S 

Get improved reception now and be 
prepared for the transition with a 
broadband antenna from Wade 
Antenna Ltd. 

Before you make your next antenna purchase call: 

1-800-463-1607 

See us at SCTE Booth #730 

Reader Service Number 95 

128 MAY 1998 • COMMUNICATIONS TECHNOLOGY 



Real-World 

Technology 

Solutions 

for the 

Serious 

Cable 

Engineering 

Professional 

Ommunications 
lèchnology 

Serious 
Show Daily 

This year's SCTE Cable-Tec Expo promises to be SCTE's biggest ever, 

with more booths, attendees, product demonstrations and training 

sessions than ever before. How can you pre-plan your days and get the 

most from your limited time on the show floor? 

Communications Technology's Cable-Tec Expo «98 Show Daily can 

help. Printed each morning of the show, the glossy, full-color Daily brings 

you the news, announcements and events you can't afford to miss, 

including: 

o New Product 
Announcements 

o Breaking News from 
the Show Floor 

o Product 
Demonstrations 

o Session Wrap-Ups 

o Show Floor Maps 

o Exhibitor Listings 

o Schedule of Events 

o Post-Show Activities 

Make the most of your time in Denver. Pick up your FREE copy 

each morning! 

mall Mil IIII 
MIR 

',MOW 011,101, 

DAIL Yatil011CDcally 

WS. 

• 

S-A Shows Prisma 
DWDM Platform Tana!» 

World 

Booth • 4 

Distributed All 3 Days At: 
o Selected Show Hotels 

o Every Cable-Tec Session & Workshop 

o Publication Bins 

o CT's Booth—#309 

Advertisers—There's still time to reach thousands 
of Cable-Tec attendees each day of the show. 
But hurry—sales close May 18! 

Contact: Tim Hermes, Associate Publisher 

Tel: 301-340-7788 x 2004 

Fax: 301-340-0542 

E-mail: thermes©phillips.com 

Phillips Business Information, Inc. 

1-PhilliPsi 1201 Seven Locks Road 'Potomac, MD 20854 

Subscriptions: (800)777-5006 Advertising: (301)3-10-1520 x2004 

URL: littp://www.ctinfositc.com 
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BROADCAST •GATV•EMGROWAvE 

CELLUUIR • PCS • WIRELESS TOWERS 

INk NORTH AMERICAN 
CABLE EQUIPMENT, INC. 

Your Source For Commercial And Residential 

CATV And Satellite Equipment 

Call For Our 176 Page Catalog 

• Belden • Cable•Tronix 
• Blonder Tongue • Pico Macom 
• CommScope • Holland Electronics 
• Gilbert • Sony Satellite 
• Sadelco • Atlas/Soundolier 
• Qintar • Champion 
• Winegard • California Amplifier 
• Chaparral • Grundig 
• Videonics • Spaun 
• Nextwave • Norsat 
• KTI • Tyton 
• DLS • Telecrafter 
• Video Mount Products • Middle Atlantic 
• Microwave Filter Co. • Newpoint 
• Force, Inc. • Arrow Fastener Co. 
• Thomas & Betts • West Penn Wire 

PHONE: (800) 688-9282 
FAX: (610) 429-3060 

3 Locations To Serve You NV, TX, PA 

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. iea.com 
HOME PAGE:http://www.iea.com/ -moorst 

We Accept M/C or Visa 

•• SPEGY • PUNY • REPAIR • RE Guy • UGHTINO • ANTENNA 

SECURES • ANALYSIS • ERECT • DISUARTIE • LP« SWEEPING 

HERMAN J JOHNSTON 
PRESIDENT 

MOBILE 0S021 41.0 2S114 
RES 5021 B30 0244 1 NATIONWIDE TOWER COMPANY 

PO 80X ISO • MAE KENTUCKY 02444 

TEL OM S334400 • FAX 1502) S33 0044 • ',renew, me 

Quality ("able & Electronics Inc. 
1950 NW 44th Street. Pompano 13th.. 11. 33064 

Tel: (954) 978-8845 Fax: (954) 978-8831 
Internet: http://vénvw. , corn 

Cable-ing the world—. 

Ileadendi Line Equipment Drop Material / Converters 

(800) 978-8845 

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 

FREE 44pg Catalog & 80 Aueic...ereo Applic. 
O  

e  - • , va•eaue 
v.eleo • Au.. 4.0.• 
iRtlirec Ampla S•11.4.• 

OPAMP LASS INC (213) 934-3566 

1033 N Sycamore Ay LOS ANGELES CA, 90038 

http://www.opamplabs.com  

TECHNICAL SUPERVISOR 

RESPONSIBLE FOR OUTSIDE PLANT - 
INCLUDING HEADEND FOR 2,000 

ADDRESSABLE SUBSCRIBERS. CONTACT 
GENERAL MANAGER AT 719-576-2387 OR 

FAX RESUME TO 719-579-8231. 
CHARTER COMMUNICATIONS 
CABLE TV OF FORT CARSON, CO 

EUE 

FIBER OPTIC 
WOW.. 

8. *Toe Wad 

0046 tend 011inleonknons 
Tho 1 

CHI If unllono .s 
TEST META 1h0 MosBt awl P.STXIADEEMEM • 
AND S011ta WWI Mop leown TIGHE WHITE NOISE SOURCE. 

to meted It Ins Wonted W Jo 54044 arty ottht ponw waste To reilabbo 
KW batty lot procluang Ned ...BANN, Op. PRIM log wotorn Reno 
Sonego department on troubleshoot inset and celibrole your Metro« 

processors, molubtore et from On hateend ro ou Tom. Cell err e eeetehoe 

CALL JOE SADEL 

Swtx Sarno, CA 13105 TEL/FAX 805 682-3341 

Ét& 

New Construction • Installs • Balancing • Splicing 

Cable Construction, Inc. 
Performance Built Our Company 

Specializing In Rebuilds and 
Fiber Optic Installation & Splicing 

Harold Bigham 
(850) 932-6869 

P.O Box 903 
Gulf Breeze, FL 32562 
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WE BUY 
eih N Es AND SELL 
11 QUALITY 

CATV 
BROADBAND EQUIPMENT 
INTERNATIONAL 

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

HEADEND EQUIPMENT 

USA • (760) 631-2324 • Fax (760) 631-1184 

NEW YEAR CLEARANCE SALE BRIDGEPOINT 

COMMUNICATIONS INC. 

Aerial 
New Build 
Fiber Placement 
Installations 

Underground 
Rebuild 
Upgrade Splicing 
Splicing 

(800) 766-2188 
DALLAS • HOUSTON • PHOENIX • BOSTON • HONOLULU 

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 e cableconstructors.com • http://www.cableconstructors.com 

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 
Intercomp 

CAD Charles Wright 
lim» nub em (815) 698-2564 

I lib DRAFTING Rt. 116 & 1-57, Central Plaza 
•111111.11.1e dune SERVICES.INC• Ashkum, IL 60911 

• Base Mapping 
• Strand Mapping 
• Digitizing Services 

• 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. 

Cet FREE design tools on the Internet - 

WWW. cabletools.com 

1-800-465-5652 Gold Corn  Inc. 
(609) 346-2778 www.goldcominc.com 

remotes — topcases — converters — parts — accessories 

compatible remotes for all models in stock 
remote controls brand new 
bezels ez lenses brand new 
batteries (all sizes) bulk rates 

from 
from 
from 

$2.95 
$0.75 
$0.14 

brand new topcases for SA converters 
SA 8600 
SA 8590 phase II 
SA 8520 
SA 8500 

with lens 
with lens 
with lens 
with lens 

new 
new 
new 
new 

$2.95 
$2.95 
$2.95 
$2.95 

full-featured new converters at cut-rate prices 
99 channels infrared remote favorite channel 
switched AC parental lockout skip channel 
last channel sleep timer auto fine-tune 
550 mhz channel memory ch. 3 output 

new converters....from $45 with volume from $69 

CALL NOW! 800-644-6682 LOWEST PRICES! 

PDI SURPLUS EQUIPMENT 

We Buy, Sell and Trade! New or Refurbished 

• Trunk Amps 
• Line Extenders 
III Taps 

• Converters 
II Test Equipment 
II 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!! 

1-800-242-1606 (561) 998-0600 FAX: (561) 998-0608 

http://www.pdi-eft.com E-Mail JonPD1@aol.com 
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111:1 VIDEO DATA SYSTEMS 
Lem Cost Character Generators 

Oem Manufacturing Since 1973 

Professional Systems Specifically Engineered for Cable & Broadcast 

• Micro Playback VHS Systems 

• Full Weather or Temp. Only 

U Remote Access via Windowsrm 
• Single/Multi Channel . • tr 

(800) 858-5850 from $995.00 

Come visit our Web Site at: www.videodatasys.com 

Professional Installation 
14 Technical Serviceslnc. 

An Engineering Serriees Company dedicated To: 

• SWEEP-FORWARD-REVERSE 
• RETURN ACTIVATION • PROOFS 
• ACTIVATION - BALANCE • ELECTRONIC UPGRADES 

CINCINNATI, OHIO 800-457-4569 

EDJ 

David Sylvestre 

860-953-9240 

COMMUNICATIONS INC. 

WIRELESS SERVICE 
Internet Installation 

Area Es al. 

Data Base Infonuation 

Wireless Installs/Roof & Trees 
MDU Prewire/Postwire 

65* Tower Trucks or Site Surveys 

eRdvertise 

111: 
Communiceion 

Mechnologq! 

Display Systems International Inc. 

• IBM Windows platform for easy expansion & upgrades. 

• L ser Friend I y Text Editor for fast page creation. 
• Sound capabilities to grab our viewers attention. 

• Remote Communications to reduce trips to your head end. 
• Optional VCR Control for automated tape playback. 
• Optional Weather Stations for local weather information. 

Call for a FREE demo disk! 

203 Mallin Crescent 
Saskatoon. SK S7K 7W8 

Ph: (306) 934-6884 Fax: (306) 934-6447 
Home page: nww.promonarecom.com 
E-mail: sales(iPproinowarecorp.com 

Some of our 
Telecor 

Mega Hertz 
Glade Comm. Equip. 

dealers include: 
NSC 

Jerry Conn Assoc. 
Toner Cable Equip. 

Low-Cost High-Performance Character Generators 

FIBER TRUCKS & TRAILERS. INC. 
Designs for the Future 

Buy a fully equipped 1998 
fiber splicing trailer 
for under $15,000. 

1-888-544-1994 

Emergency Alert 
Systems By 

MEA/ONkS 
TO MEET THE FCC MANDATE or 
For local franchise requirements 
Complete Audio and Video or 
Audio only systems available. 
Compatible with all headends. 

RF & IF 
Solutions starting under $5,000 

IdEA/ONiCS 
The Pioneers in Emergency Alert Systems 

(701) 786-3904 
Fax: (701) 786-4294 

Enhance your ad with 

Quality Smoothwall. Ribbed. 
Corrugated. Figure 8 and 
Toneable Duct at competitive 
prices and immediate delivery. 
Contact your local distributor 
or call us at: 814-455.7587. 

CO 0 
For more information please call 

Nicole Bovre 
at 1-800-325-0156, x33 
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PTL Test Equipment, Inc. 
100's of Items in Stock! 

• Quality Pre-owned, Current Models 

A Hundreds of items just arrived 
• Guaranteed to meet OEM Specifications 

• Volumn Discounts Available 

A HP, Tektronix, Wavetek, Trilithic, Catan, ect. 

✓ Signal Level Meters 

✓ Video Testing 
✓ Network Analyzers 
✓ TDR's 

✓ Bench Sweeps 

Phone: (561) 747-3647 

✓ Spectrum Analyzers 

✓ Leakage Detectors 
✓ Sweep Systems 
✓ Return Alignment 

✓ Fiber Optics 

Fax: (561) 575-4635 

BUY-SELL-LEASE-TRADE 

rIndustry 
Service 
Since 
1966 

j/41( ROCKY MOUNTAIN 
JUMPER CABLES 
P.O. Box 9707 • Helena, MT. 59604 

Custom Made 
Jumper Assemblies 

All Brands Fittings/Cable 
• F Male 
• F Female 
• BNC 
• PL 

• RG • 59 
• AG - 56 
• RG - 11 
• Other 

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

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

•••• 

Supporting Broadband Networks 
World wicf 

Scientific 
Atlanta 

• PPV Set-tops 

• Custom Manufacturing 

• S-A & C-COR 7 50MHZ EQ's 

• Mag 5 50MHZ Upgrades, Reverse Ready 

• Addressable Control Replacement for SM4/5 

• Integration Services for Advanced Technology 

BUY SELL REPAIR RMF 
rde. rde. 

Free Pickup & Delivery Service Available 

864-574-0155 
Fax 864-574-0383 

sales®dbtronics.com 
http://www.dbtronics.com 

Accepting 
Mastercard 
and VISA 

BUY • SELL • TRADE • REPAIR • UPGRADE • NY • ssu 

MAIN LINE EQUIPMENT INC. 

WE BUY, SELL, AND REFURBISH PRE-OWNED LINE 

GEAR, CONVERTERS, PASSIVES AND FIBEROPTIC EQUIPMENT 

WE STOCK NEW, ACTIVE ELECTRONICS AND PASSIVES 

SCIENTIFIC ATLANTA, TEXSCAN (T-SERIES/PATS) 

GEN. INST./JEROLD, PHILIPS/MAGNAVOX 

SEE OUR FULL PACE Al) ON PAGE 10I 

TOP DOLLAR PAID FOR YOUR OBSOLETE INVENTORY! 

WE MANUFACTURE REPLACEMENT PADS, EQUALIZERS AND PLUG-IN'S 

PH: 800.444.2288/310.715.6518 • FAX: 888.4.MAINLINE/310.715.6695 

EMAIL: MAINLINE@WORLDNET.ATT.NET • WEBSITE: WWW.MLE.COM 

BUY • sill • Tux • BIM • mug • UY • sELL 

Colorize Your Trays 
Use ColorTubes" to 

organize splice trays with 
COLORED FURCATION TUBING  

End the frustration of 
finding identifying 
tapes Er tags piled 

in the bottom of the tray 

'Call JAC at (800) 262-2929 1 
Ask for ColorTubes 

L color-coded furcation tubing 

Bought too much material for a job? 
Order Cancelled? Stuck with short length reels? 

Turn That Excess 
Inventory Into 

Extra Lash Today! 

We are always offering you the highest prices 
for all your surplus wire and cable. 

Fax or mail us your inventory! 

ALWAYS BUYING • ALWAYS SELLING 
We guarantee that all stock material 
is priced lower than the factory and is 
always new and unused. Remember 

LIVE WIRE to call Live Wire with all your wire and 
CABLE cable needs, because in this very 

competitive marketplace, a call to Live 
'Wire could make the difference between writing an , 
"order and losing one. Selling exclusively through 
'distribution. All materials subject to prior sale. 

1-888-897-6008 
847-577-LIVE • FAX: 847-577-5485 

(5483) 
E-Mail: LIVEWIRECS@AOLCOM 

FIBER OPTIC 
TEST SET 

Test With Confidence 
• A hand held cus-
tom built set for 
LAN. Telco & 
CA TV Applications. 

• Zero Set 
Power Meter 

• Select a dual/sin-
gle LED or Laser 
Light Source 

• User's choice 
Adapter. ruggedi-
zed rubber 
holster & 9 volt 
Alkaline battery 
provided 

• Packaged in a field carrying case 

For More Information Call 

Starting 
at 695 

1 800 5000 fis 

161 Clear Rd. Oriskany, NY 13424 r Tel 315 736-2206 

Far 315.736.2285 • www.fisfiber.com • www flfteborg.com 
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TESINC 
6523 N. Black Canyon Highway 

Suite 200 
t•e•S•i°11•C Phoenix, Arizona 85015 
A Dycom Company (602) 242-8110 FAX (602) 242-8227 

CATV IMMEDIATE OPENINGS in CA & 

RF ENG's INSPECTORS 
LODE DATA AERIAL UG 

MOU MOU 

DRAFTERS TECHNICIANS 
AUTOCAD HEAD END 

CATV & TELEPHONE SWEEP/FCC PROOF 

SERVICE 

An Equal Opportunity Employer 

Call Judi: 1-800-800-7886 

rAdelphia 
REGIONAL TECHNICAL 

TRAINERS 
Don't let a rewarding opportunity pass you 
by...consider Adelphia for a challenging ca-
reer opportunity. Adelphia has several open-
ings for Regional Technical Trainers in sev-
eral locations. Adelphia offers excellent ben-
efits, a 401(k) plan, competitive salaries 
and a fully paid relocation package. 

The Regional Technical Trainer will ac-
tively work with all technical employees in 
establishing technical skills and perform-
ing audits. 

To qualify, a high school diploma or equiva-
lent is required. Certification in safe pole 
climbing and ladder handling skill are re-
quired. Five years experience as a Field 
Technician with the cable communications 
industry is preferred. A strong background 
in installation, service and maintenance 
procedures and practices will be helpful 
when troubleshooting. Computer skills are 
preferred. Must demonstrate proficiency 
in CATV equipment used for testing and 
measurements such as multimeter, signal 
level meter, spectrum analyzer, and sweep 
receiver. Must be able to climb poles (us-
ing gaffs) and ladders, carry, setup and 
extend ladders weighing up to 70 pounds, 
lift up to 100 pounds. 

Successful applicants must pass drug test, 
physical, criminal background check and 
driving record check. 

Resumes will be accepted until May 31, 
1998, or until filled thereafter. Qualified ap-
plicants should submit a resume to the 
following address: 

ADELPHIA 
c/o Recruiting Dept. 

CC7093-A 

iLie Main at Water Street 
Coudersport, PA 16915 

Adelphia is an EEO Employer 

Wanted! 

Experienced long term help for 
Southeast rebuilds/upgrades 

Aerial Crews 
Fiber Optic Crews 
Underground Crews 

Splicers 
Installers 

Field Engineers 

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

CABLE SE Ittro 
soc 

Professional Search & Placement 

Engineering 

Managemer 
Technicians 
Sales 
Marketin 
Constructior 

FEES 

Call or Write 
Wick Kirby 
P.O. Box 2347 
Naperville, IL 60567 

630-369-0126 fax 
wickkirby@aol.com 
PAID 

CATV PROJECT MANAGERS 

We are a leader in the Telecommunications Industry, looking for dedicated and success-
ful Project Managers, who are committed to excellence. Project Managers will be 
responsible for the completion of upgrade and rebuild projects. Construction projects 
will include aerial and underground placement of fiber and coaxial cable, node activation 
as well as power supply construction. Managers must have demonstrated successful 
planning, directing and coordination of construction projects. Please forward resumes to: 

Project Manager CTM 
PBI, 1900 Grant Street, Suite 720 

Denver, CO 80203 

and NOT LOOKING BACK!!! 
If you are ready to enter the millennium with a company that prides 
itself on cutting-edge technology, then Garden State Cable TV is where 
you want to be. We have an exciting opportunity available: 

HUSSITE TECHNICIAN 
(Greater Philadelphia) 

Garden State Cable IV is seeking a Hubsite Technician. We are a progressive 
company operating 4,000 miles of a 750 MHz 2-way active plant. Our signals 
pass 300,000 homes serving 210,000 customers. An advanced, fully redundant, 
digital/analog fiber optic network connects a master headend to multiple 
hubsites. In addition to providing conventional television signals, Garden State 
provides high speed Internet access to 130 schools, and high speed point-to-
point data links to commercial customers. Garden State has been offering 
impulse PPV for 14 years utilizing three different addressable systems, which 
support advanced analog capability. 

The successful applicant will have formal 
electronics training and a minimum of 5 years 
experience in headend maintenance. Strong RF and 
video background is a must. 

Garden State Cable TV offers a superb benefits 
package and compensation. For immediate 
consideration, please fax your resume to: 
(609) 795-4916 and reference job number: 
98-17. Equal opportunity Employer. 

134 MAY 1998 • COMMUMLATIONS TECHNOLOGY 



GET READY FOR RESULTS... 
FAST!! 
WITH 

Communications Technology 
CLASSIFIEDS. 

FAX YOUR AD OR CALL 

NICOLE BOVRE AT 

303-839-1565 extension 33 
303-839-1564 fax 

fieeRTEralis 
For Excellence in Fiber optics 
• Splicing • Testing .• Restoration • 

Qualified Technical Crews on site Overnight 

Excellent references - Competitive Pricing 

('all today for more information!!! 

800-704-0444 
Call about Job 
Opportunities! 

Since 1975 we have served 
the cable-tv industry by 

matching talent with opportunity 
44 Jim Young & Associates 

One Young Plaza. Weatherford. Texas 76086 
Call (800) 433-2160 • Fax (817) 599-4483 • E-rnail woungOstaffing.net 

BARC CATV Application Specialist 

BARCO Communication Systems, located in Kennesaw, GA, seeks CATV 

Application Specialist as key contact to provide demos, product applications, 

seminars, system training, trade shows, problem resolution, monitor CATV 

standards development. Some travel required. AET or BSEE + 5-10 yrs. experi-

ence in cable head-end design / maintenance. Excellent communication skills 

required. Please forward resume and salary requirements to BARCO, Inc. 3240 

Town Point Drive Attn: HR-SP, Kennesaw, GA 30144 or fax to 770 218-3357 

With Communications Technology Classifieds you hit the mark every time! 

We connect you with the buyers of cable system equipment & hardware 

Call Nicole Bovre at 1-800-325-0156, extension 33 

for your Classified Advertising 

[Not your Budget] 

• Want to generate solid sales 

leads while staying within your 
budget? 

Phi/lips mailing lists ale the atto/dable 
solution! 

With over 30 different high-tech lists from which to choose. 
Phillips will maximize your profits while minimizing your costs! 

Access the industry's most influential decision-makers... 

Call Susan lncarnato today at (301)340-7788, ext. 2026 or 
fax (301)738-7581 to find out why Phillips is your affordable 
mailing list solution! 

11111111,. Phillips Business Ltd Sales 
Your Direct Response Solution! 

p eter 
SCTE Sustaining 

Member 

Froehlich & Co. 
executive search 

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

email: pfsearch@flash.net 
web http://www.flash.nett-pfsearch 

All levels of 
Technical Positions - 
Corporate to Hourly. 

Operators and 
Manufacturers 

Call or Write. Fees Paid. 

SILS 
IE 11:1>S0 

Fibertek 
PULLTAPE— 

TRACERTAPET" 
products are looking for 

aggressive TELCONI/CATV 
reps calling on OSP 

CONTRACTORS in selected 
territories. Excellent 

commission structure and 
the best factory support 

you have ever had. 
Call factory for details. 
Pete Kutz or Jim Friel 

615-794-1400 

LLi TEK 

COSertinn E 
SE FZVIII 

At Communications Technology 
ft, The Customer is Always #1- 

Phillips Business Information, Inc. 

Map. Client Service. 

1,1.nua.. \II, NKSJ 

a• 411. 

1 1 

> Subscriptions 

> Additional Products 

> Back Issues 

> Address Changes 

> Comments or Requests 

Sulk 

Pharr 

FAX US YOUR COMMENTS TODAY! 
Your opinions and feedback are important to us. 

Fir 

FAX COMMENTS BACK TO (301) 340-7136. THANK YOU! 
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TRAINING 
By the NCT1 

Troubleshooting Drop Reliability, Part 2 
his month's installment wraps up the six-step technique for drop troubleshooting. The 

material is adapted from a new lesson in NCTI's Installer Technician Course. 0 NCTI. 

As covered in Part 1, this troubleshooting 
technique includes: (1) identification, (2) 
analysis, (3) location, (4) diagnosis, (5) 
repair and (6) testing. The following fo-
cuses on Steps 3 through 6. 

Locating the problem 
In most instances, using the divide-and-

conquer approach helps narrow down 
your search and isolate the source of the 
problem. Basically, keep "dividing" the 
drop system in "half" while making mea-
surements on smaller and smaller sections 
until locating the source of the problem. It 
is during this process that your list of sus-
pected causes can efficiently direct your 
attention to specific areas or components. 

Selecting a reference measurement point— 
Verifying that a drop system's signal source is 
good is critical to troubleshooting. For drop 
systems, the tap is considered the signal 
source. However, going right to the tap port 
feeding that customer premises to make 
measurements is usually less efficient than 
measuring signal levels first at the ground 
block (especially with aerial drops or where 
the pedestal is in another yard). If the signal 
levels are wrong at the input to the ground 
block, then go to the tap. Measure the signal 
levels for the symptoms (no measurable sig-
nal or signal impairments) already identified. 
If the same symptoms appear at the tap, no-
tify your supervisor that the problem's cause 
appears to be upstream of the drop system. 

Finding the problem span or device—Pro-
viding your reference measurements show 
the signal is acceptable, systematically 
move downstream, check a point approxi-
mately halfway between the point of the 
reference measurements (the ground block 
or tap) and the outlet where the problem 
was originally identified. In reality, 
halfway is not a measure of distance, but 
rather points of demarcation (tap, ground 

block, splitter, directional coupler, wall 
plate, set-top terminal, TV set). Keep 
checking and moving downstream until 
the problem symptoms are present again. 
Next, working back upstream, check the 
signal level at a point halfway between the 
point of demarcation where the symptoms 
reappeared and the last point that checked 
out OK. Repeat this process until there are 
no more demarcation points between 
where there is a proper signal level and 
the point downstream from there where 
the problem symptoms first appear. 

Diagnosing the problem 
Once the problem's location is isolated, 

determining what's wrong with the sus-
pect cable span, connector or other device 
enables you to perform an effective repair. 
Knowing how each component in the 
drop should perform enables you to diag-
nose the problem accurately. This diagno-
sis involves thoroughly inspecting and 
testing the suspected problem source. 
Measuring signal levels for abnormal 
through-loss in a span or device can reveal 
the extent of the problem. Temporarily re-
moving or replacing the defective compo-
nent(s) and rechecking for the problem 
symptoms will confirm the diagnosis. 

Repairing the problem 
it may be necessary to notify the cus-

tomer of your findings and plans to cor-
rect the situation before starting repairs. In 
any case, assemble the necessary tools and 
replacement parts, and effect a permanent 
resolution of the problem according to 
your system's policies and procedures. Be-
fore proceeding to the final step, always 
clean up the work area(s). 

Testing to ensure problem is resolved 
An important final task is returning to 

Six-step troubleshooting technique 

El 1. Identification 

El 2. Analysis 

El 3. Location 

CI 4. Diagnosis 

E 5. Repair 

1:1 6. Testing 

the original outlet where the problem was 
first identified to ensure the problem is, in 
fact, resolved. Once you are convinced the 
problem is fixed, always confirm that the 
customer is satisfied with your efforts. 

Hands-on performance training 
Proficiency objective: Successfully resolve 
reliability problems in the drop system using 
the six-step troubleshooting technique. 

Ensure that you have enough test equip-
ment and a sufficient number of worksta-
tions for the number of students to practice 
troubleshooting on. Each workstation 
should have a live broadband signal feed 
and simulate either a complete drop system 
or a portion of it (segment the drop system 
at points of demarcation). Install known de-
fective or purposely compromised drop sys-
tem component(s) in selected/all 
workstations. For the identification step, 
take on the role of the customer or provide 
printed scenarios for students to use. 

Demonstrate how to effectively use the 
six-step troubleshooting technique. Ex-
plain/demonstrate the importance of 
checking the obvious first and that going 
through all six steps may not be necessary 
in every case. 
Have students practice troubleshooting 

some/all types of problems affecting drop 
system reliability. 

Verify that each student can successfully 
resolve reliability problems in the drop 
system using the six-step technique. CT 
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Fiber Optics/Power Supply And 
Network Distribution Enclosure 

Cross Connect Cabinet 

This engineered enclosure is specifi-

cally designed by Moore to house fiber 

optic cable, standby power supply equipment and 

the electronics found on digital loop architectures 

used to support the delivery of voice, data, video 

and information services. 

Internal support and storage components can 

he custom selected based on the specific electron-

ics and powering designs. Overall dimensions vary 

depending on system requirements. 

Call today to learn how Moore solutions can benefit your business. 

1441 Sunshine Lane • Lexington, KY • 40505-2918 • Phone: 800-769-1441 
Fax: 606-299-6653 • Internet: littp://www.mooredp.com 
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PRESIDENT'S 
By Bill Riker 

SCTE: 1998 and Beyond 

T he next millennium. The 21st century. A new era. Whatever you're calling it these days, 

the reality is that the year 2000 is only 19 months away. Looking into the future, where 

will you he professionally at that important milestone? 

Regardless of whether you're a member of 
the Society of Cable Telecommunications 
Engineers today, by the year 2000 you 
should be. And, in light of the way tech-
nologies, industries and companies are 
converging now, I'd even venture to say 
that to keep up with our business's light-
ning pace, you will have to be. Why will 
the Society play such a crucial role in your 
future? I'll give you three reasons: technical 
training, professional certification and in-
dustry-leading standards development. 
More than just being the Society's mis-

sion statement, "Training, Certification, 
Standards" is synonymous with the 
growth of broadband telecommunications. 
During its semi-annual meeting held here 
in Exton, PA, in March, the SCTE Board 
of Directors carefully evaluated how each 
of these entities can be factored into the 
professional success of all cable employees 
in some way. 
Members of the board and national 

headquarters staff alike took the "bull by 
the horns" and set a new precedent for the 
Society. Throughout the week, combina-
tions of these two groups converged to 
pave the Society's way as an invaluable re-
source to the broadband community into 
the next century From standing commit-
tee meetings to the day-long staff planning 
and team-building sessions, the synergy of 
these conferences produced countless 
numbers of new ideas that we hope to im-
plement soon, as well as new approaches 
to our existing programs and services. 

SWOT 
For starters, all eyes were on the future 

of SCTE during the intensive "Strengths, 
Weaknesses, Opportunities and Threats" 

(SWOT) analysis in which the board and 
select staff members discerned exactly 
where the Society is headed in the next 19+ 
months. I'd like to personally thank associ-
ation consultant Joe Simonetta for facilitat-
ing what was a highly productive SWOT 
planning session. With his help, we were 
able to set many goals to the benefit of our 
members and the industry at large. 

Improved communication 
First and foremost on that list of goals: 

SCTE will become an even more commu-
nicative organization to its members. We 
already have taken steps to make this hap-
pen by offering several brand-new services 
that allow you to take charge of your role 
within the Society—all day, every day. For 
example, our recently revamped Web site 
includes a search engine and new user-
friendly features, as well as a multitude of 
opportunities for interaction with the So-
ciety's professional staff and local groups. 
For the first time, our members can up-
date their own records and stay abreast of 
new member benefits, all with a few clicks 
of the mouse. 

Another relatively new service designed 
to make obtaining information about your 
Society much easier is the SCTE FaxBack 
service. Linking the Society's voice mail 
and computer system, FaxBack provides 
access to our latest training and testing 
calendars, registration materials for 
SCTE's national conferences and member-
ship information 24 hours a day, seven 
days a week. 

Improved survey 
An improved membership survey is 

yet another way the Society has opened 

the door to change. In fact, it's probably 
sitting in your in-box right now. This 
annual survey gives you the unique op-
portunity to tell us what you really 
think of the Society. Take a moment and 
fill it out; you'll be doing your peers a 
favor by making SCTE a stronger force 
in the industry. 
One of the reasons we encourage you to 

participate in this survey is so that you can 
help us improve our programs and services. 
Your feedback is very valuable to us in help-
ing to meet our objectives. For example, 
one of our goals is to update our Broadband 
Communications Technician/Engineer 
(BCT/E) Certification Program by early 
1999. We also intend to be 20,000 members 
strong by the start of Cable-Tec Expo 2000 
in Las Vegas. We're taking our technical 
training to new heights through the intro-
duction of new materials, new methods and 
new information. And we're making great 
strides in the area of standards develop-
ment. Your opinions and suggestions can 
help shape our long-term plans to meet and 
exceed these goals. 
As you can see, we've got our work 

cut out for us, but we're already well on 
our way to making these plans a reality. 
The end result is that the Society will 
continue to guide you through the 
changes and challenges of broadband 
telecommunications. 

So, whether you're a vice president of 
engineering with years of technical experi-
ence or a new customer service represen-
tative with no technical background, 
SCTE can provide you with the latest in-
formation to make you more knowledge-
able in your job and, in turn, a more 
effective player in the industry We're here 
for you—in 1998 and beyond. ( T 

Bill Riker is president of the Society of 
Cable Telecommunications Engineers. 
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Cheetah Monitors Farther... 
Than The Eve Can See 

Cheetah offers clear visibility into the performance of your plant, everywhere, at all times. 
A fully automated and comprehensive system, Cheetah isolates faults, 

monitors plant performance, troubleshoots problems and improves network reliability. 

-4. 

MONITOR MULTI-VENDOR PLANT 
• All major OEM products supported - lasers, 

nodes, power supplies and amplifiers 

• Advanced digital transponder technology 

• Enhanced control capabilities 

AUTOMATE SYSTEM TESTS 
• Monitors RF levels and distortions at 

headend and end-of-lines 

• Non-interfering measurement techniques 

• Interactive spectrum analyzer displays 

CATCH ELUSIVE INGRESS 
• Automated monitoring of each return path 

• Spectral plots for analysis and trouble-
shooting 

Scalable and cost-effective for large 
and small systems 

gee 
'-cine System, One Solution 

for Monitoring Your Entire HFC Domain. 
Visit u% al Booth /41606 at the NC I A Show. 

ANALYZE YOUR NETWORK 
• Cheetah software provides data analysis 

and fault isolation 

• Price/performance scalability - 
from Windows NT to UNDC 

• Open system architecture for an integrated 
solution 

SIMPLIFY SYSTEM INSTALLATION 
• Customer Service teams for installation, 

turn-up and on-site support 

• Formal user training courses 

• Integration expertise makes your systems 
work together 

For more information, please call 

(941) 756-6000 
or access our website at www.cbeetabnet.com 

Cheetah 

6432 Parkland Drive • Sarasota. FL 34243 • (941) 756-6000 • Fax (941) 758-3800 • www.cheetahnet.com 



High Security Protection 

Stop Illegals: 
In the unlikely case 
that the cover is ever 
forced off, there still 
remains a second line 
of defense which 
prevents an illegal 
hook-up because all of 
the unconnected 
drops are still hidden 
and protected in the 
lower inner box. 

Patent Pending 

Star mounting plate for 
equipment installation 

Drop and trap 
organization 

Active 
subscriber 
drops 

Tamper-proof 
screws 

Ill Increased Security 

I Decreased Cost 

Cleaner Installation 

The only hybrid high security box-in-
a-box and pedestal enclosure in one. 
Designed for broadband multimedia 
systems. 

The concept offers two levels of high 
security against illegal hook-ups and 
keeps your cable well managed. Can 
be firmly bolted to the wall or staked 
to the ground. 

Tom Ped is 
the ANSWER 
for these types 
of MDU 
problems. 

For More Information Contact: 

TM 

Technologies Group 
580 Ternes Avenue 
P.O. Box 955, Elyria, OH 44035 

Phone (440) 366-6966 FAX (440) 366-6802 

Internet: 
http://vvww.multilinkinc.com/multilinkinc 
E-mail: MuLink@ix.netcom.com 

24 Hour Voice Messaging 
Worldwide Distribution 

CMultilink Inc. 1998 
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