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There Are Three New Ways To Provide 
Your Customers With Better Service 

Sencore's "CHANNELIZERS" are designed 
to pinpoint RF video problems and 
performance test any RF Distribution 
System faster and more accurately than 
ever before. 

Inspect 
(SL 7501) 

CHOICE 
Sencore Introduces The New 
"Tech Choice" Line Of CATV 
Instruments Featuring: 

• Automatic measurements uf both the audio and 
video carriers on all cable channels (FCC, HRC, 
IRC) including UHF. Simply enter the channel 
or frequency and the reading is displayed on 
the easy-to-read LCD display. (SL750A Only) 

• Exclusive "on-channel" tests for C/N and HUM. 
No need to tune off-channel or remove modulation to 
make these important tests parameters. Gives you the reading you need when you need it. 

• Simultaneously monitor the RF level of both your high and low pilot, with an exclusive pilot test. 
Makes all your system balancing a snap. 

Best of all, Sencore's "CHANNELWERS” are designed to stand up to everyday field use. The rugged 
light-weight cases protect your instrument from all types of conditions. 

To find out more on how the “CHANNELIZERS" will make a difference in your testing, troubleshooting, 
and system maintenance call 1-800-SENCORE, and talk with your Area Sales Representative about 
putting a unit in your hands and finding out for yourself. 

Monitor 
(SL 750M) 

Analyze 
(SL 750A) 

SIVCCD1=711 Call 1-800-SENCORE Today! 
3200 Sencore Drive, Sioux Falls, SD 57107 
Direct:(605) 339-0100 Fax: (605} 339-0317 Reader Service Number 2 (736-2673) 



Perfection in Dielectrics. 
Trilogy Communications built a better 

coaxial cable - MC9 - and the CATV industry is 
letting us know about it. 

The MC2 air dielectric combines excellent 
product durability and flexibility with air-tight 
fully-bonded construction. Our 93% velocity 
of propagation provides the purest signal 
over the longest distance - fewer amplifiers 

T 
Adele 

means immediate savings. 
Ali this plus the highly respected Trilogy 

program of delivery and service provides our 
customers with the attention and performance 
that are second to none. 

Our most prized dynamics are your 
acceptance of our best effort so far - MC2 air 
dielectric coaxial cables. 
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OUTPUT 12110C 150mA 
CLASS 2 TRANSFORMER 

MADE IN TAIWAN 

10 & 20 dB gain-forward 
5-40 MHz return available with 

or without gain 
Surface mount technology 

Regulated power inserter included 
Meets FCC specs without rebuilding 
Ultra low noise figure 
Excellent distortion specs 
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THE FCC 
IS NOT THE 
ONLY GROUP 

REDUCING YOUR 
PROFITS... 

THE BEAST STOPS 
THIEVES 

YOUR MDU 

-CUSTOMERS- ARE 

STEALING MILLIONS 

FROM YOU. 

THIS IS MONEY YOU 

CAN NO LONGER 

AFFORD TO LOSE. 

CALL THE INDUSTRY 

LEADER IN 

HIGH SECURITY 

ENCLOSURES 

AND LET US SHOW 

YOU HOW TO STOP 

MOU THEFT 

AND IMPROVE YOUR 

BOTTOM LINE! 

1W • 

Cable Security 
801 FOX TRAIL 

OPELIKA, ALABAMA 36803 

1-800-205-288-1507 

205-742-0055 

FAX 205-742-0058 

EDITOR'S LETTER 

Beware: Big Brother 
few days ago I became 
aware of an Occupational 
Safety and Health Adminis-
tration inspection per-

formed on one MSO's Midwestern sys-
tem. The inspection resulted in the op-
erator being cited for a "serious" viola-
tion and fined $2,500. At press time, 
the cable operator was scheduled to 
participate in a fact-finding conference 
with OSHA reps. 

"So what?" you say, "OSHA busts 
companies on a regular basis for safe-
ty violations. If that system wasn't 
paying attention to safety, then maybe 
they should cough up the cash and 
make safety a higher priority." 
And my response would be in com-

plete agreement. 
If that's what happened. 
But that isn't what happened! I 

read a copy of the citation and was 
shocked (pun intended) by its content. 

You see, the company in question 
allegedly failed to inform its employ-
ees about certain hazards relating to 
working on "electric circuits, parts or 
equipment that have not been de-ener-
gized." For example, the citation refer-
ences regulations that state only 
"qualified persons" shall be "capable of 
working on energized circuits" using 
"insulation and shielding materials" to 
temporarily cover hot power lines. It 
also makes reference to testing power 
lines to see if they're energized and 
knowing the safe "approach distances 
to exposed energized overhead power 
lines and parts." This latter item re-
lates to something in OSHA regula-
tions called Table R-2, which specifies 
approach distances vs. power line 
voltages (100, 300, 600 volts, etc.). 
Because the cable company employ-
ees couldn't recite this table, the 
OSHA inspector felt the cable compa-
ny hadn't been doing its job. 

However, most of this stuff applies 
to power company linemen, not CATV 
technicians. Last time I looked, we 
didn't work with those bright orange 
insulators used to temporarily cover 
energized power lines. And I never 
knew a power company that would let 
us within NESC-specified distances of 
its power lines, let alone crawling to 
the top of the pole and measuring to 

see if those lines are energized. For 
that matter, I don't know of any CATV 
outside plant personnel who could be 
defined as "qualified persons" who are 
"capable of working on energized cir-
cuits," with the possible exception of 
construction linemen who may have 
worked for an electrical utility in a 
past life. 
When confronted with this informa-

tion — the difference between a cable 
technician and power company line-
man and what each does — the OSHA 
inspector basically said too bad, you 
should know this stuff. The MSO con-
tacted OSHA offices in other regions of 
the country and they all said they 
thought the first inspector was nuts to 
try to apply these rules to cable. But 
the inspector is sticking to his guns. 

I've been told that OSHA has fined 
companies for sillier things than this. 
Consider yourself forewarned. Big 
Brother is watching. I'll let you know 
how this turns out. 

Women in Tech Award 
In better news, Society of Cable 

Telecommunications Engineers' Bill 
Riker announced at Cable-Tec Expo a 
new industry accolade, "The Women 
in Technology Award," which will rec-
ognize and honor leading women in 
technology positions within the cable 
and telecommunications community. 
This is a joint venture between 
SCTE, Women In Cable and Telecom-
munications and Communications 
Technology. You can get more infor-
mation and the nomination form if 
you turn to page 70. 

Ronald J. Hranac 
Senior Technical Editor 
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Standby Power Supplies Engineered 
for Today's Cable T1/ Networks 

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

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

1-800-288-1507 

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

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

POWER 
CURD 
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The E2000 Connector • 
A wish list of features and low cost 
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Color-coding & mechanical keying 

Compact footprint compatible 
with SC-panel cut-outs 

Guide tabs prevent 
sleeve breakage 

Built-in dust 
cap closes 
automatically IL 0.15 dB 

"Pull-proof" 
positive latching 

mechanism 

Rugged injection 
molded housing 

Internal spring-loaded 
shutter for laser safety 

typ., RL>50dB (PC), >60dB 8° APC 

RIFOCS Corporation RIFOCS proudly introduces another new 
Fiber Optic Components & Instruments and innovative DIAMOND Technology . Call 
833 Flynn Road us for information on a wide range of cable 
Camarillo California 93012 termination services, all unsurpassed in 
805/389-9800 FAX 805/389-9808 performance and reliability. 

RIFOCS also engineers and manufactures high performance, top quality fiber optic instruments. 
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"Call us for all your CADCO requirements" 

DENVER, CO 
800-525-8386 
303-779-1717 
303-779-1749 FAX 

ATLANTA, GA ST.LOUIS, MO OCALA, FL 
800-962-5966 800-821-6800 800-922-9200 
404-368-8928 FAX 314-429-2401 FAX 904-351-4403 

"Unique" Products For The 21st Century 
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Standard and the FCC offer the perfect plan to improve your cash flow. 
By now, the FCC's "Going Forward" 
rules are old news. But this unique 
opportunity to improve your cash 
flow, by adding up to 6 new channels, 
is as fresh as ever. 

Here's the easiest way to take full 
advantage. 

Plug in a channel today, 
cash in tomorrow. 
Since the inception of our receivers 
and modulators, Standard has con-
sistently advanced frequency-agile 
headend technology. With our any-
channel-in, any-channel-out conve-
nience, plus a whole host of options, 
you can be up and running in no 
time, to cash in on "Going Forward." 

The easy way. 
Start with our Agile IRD II, an RS 
250 broadcast certified integrated 
receiver/descrambler that offers all 
the features you'll need: an industry 

standard dual conversion 70 MHz IF 
with TI loop, factory pre-calibrated 
video and audio controls and a fully 
synthesized PLL tuning circuit accu-
rate to 100 KHz. And because the 
internal 950-1450 MHz active loop 
thru eliminates splitters and signal 
loss, adding multiple receivers is no 
problem. The IRD II is the receiver 
of choice when adding a channel. 

Next, add our TVM550 series fre-
quency agile modulator to achieve 
noise and spurious free performance, 
coupled with ultra-stable, artifact-
free PLL synthesized tuning 
throughout the spectrum from 54 to 
550 MHz. You want stereo? The 
TVM550S has stereo, eliminating 
the need for separate components, 
hassling with calibration, and addi-
tional rack space. 

It makes sense. 
Whether you add a single channel or 

the maximum six, generate the cash 
flow you need to upgrade your head-
end to the highest level of performance 
— Standard's Agile IRD II receiver 
and TVM550 series modulator. 
Add a channel... the easy way. Call 

Standard today and go forward while 
it's still to your advantage. 

The right technology.., for right now. 

Standard \\ (»Communications 
1—> Ft L) Ll CT'S C>IVISIONI 

P.O. Box 92151 • Los Angeles, CA 90009-2151 

310/532-5300 ext. 280 • Toll Free 800/745-2445 

Fax: 800/722-2329 roll Free • 310/532-0397 ICA lz Intl Only1 

Canadian Address: 41 Industrial Pkwy S., Units 5 & 6 

Aurora, Ontario Canada L4G-3Y5 

905/841-7557 Main • Fax: 905/841-3693 

Sales: 800/638-4741 

Return o 
jnirestmen 
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Rebuild launched 
by US West subsidiary 

Southern Multimedia Communica-
tions Inc., a subsidiary of US West, 
launched a massive rebuild and up-
grade of the Atlanta metropolitan area 
GCTV and Wometco cable systems, 
which were purchased last year by US 
West. The systems pass approximately 
1 million homes and serve nearly 
500,000 subscribers. 
A building in Cobb County will 

house the "superheadend" as well as 
the switching equipment that will make 
it possible for Southern Multimedia to 
offer local telephone service to its cus-
tomers. The project will make the entire 
cable network capable of providing inte-
grated video, voice, data and other en-
hanced services over an advanced, two-
way system. 

In other news, the company named 
Scientific-Atlanta a key supplier for up-
grading the 12,000-mile cable network. 
S-A will supply receivers, stereo en-
coders and modulators for the headends 

NE W S 
as well as amplifiers for the distribution 
network. The new equipment is essen-
tial for upgrading the system to 750 
MHz bandwidth to achieve high chan-
nel capacity and future interactive ca-
pabilities. The system will provide 
about 90 channels of traditional analog 
cable programs and eventually hun-
dreds of digitally compressed services. 
Currently, Southern Multimedia cus-
tomers can access 50 to 60 channels. Fi-
nancial terms were not disclosed. 

GTE files lawsuit 
against IT Network 
GTE Main Street Inc. filed suit 

against IT Network Inc. and its sub-
sidiary, Cableshare Inc., seeking a 
declaratory judgment from the U.S. 
District Court in Dallas that GTE Main 
Street does not infringe on three 
patents owned by Cableshare. 

In its filing, GTE charged that over 
the past several months, Cableshare 
has told Main Street's current and po-
tential customers that the GTE MS 

CALL TODAY FOR THE FULL LINE 

DAWN 
SATELLITE 
reerALOG 

• Digital Ready LNB's 

• Block Translators 

• Satellite Receivers 

• Coversat (snow protection) 

• Multi-Beam Retrofits & More 

1114k -1 

111116» 

DAWN 
AELLIE 

CALL TOLL-FREE 

(800) 866-6969 

video delivery system infringes on Ca-
bleshare's patents. The filing stated 
that Cableshare continues to make the 
accusations despite the fact that GTE 
has notified Cableshare that Gl'E's out-
side counsel, Baker and Botts of Dallas, 
has provided GTE with an opinion that 
there was no patent infringement. 

The filing further states that Cable-
share's assertions resulted in substan-
tial interference with GTE MS relation-
ships with its customers, compelling 
GTE to go forward with its lawsuit. In 
addition, it said that IT Network had 
failed to make a meaningful response to 
GTE's offer to defuse the situation with-
out litigation. 

Bell Atlantic connects 
first I/0D customers 

Bell Atlantic Video Services connected 
the first of 1,000 households participat-
ing in the company's Stargazer video-on-
demand (VOD) service, which offers ac-
cess to more than 700 program choices. 

The company began installing ser-

let L^Ille 

MA 500 Agile Modulator 
:HP-40 Agile Processor 

500MHz * SAW Filtered * Switching PS 
Front Panel Channel Display 

Quality Head-end Products 
at the Right Price 

HOLLAND 
ELECTRONICS CORP. 

Ventura, CA USA 

(800) 628-4511 
(805) 339-9060 
(805) 339-9064 fax 
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More Fiber. Less Fat. 
Pump up your network with OmniStar', the high-laser-density broadband platform from GI. 

Here's the next generation broadband laser platform 

you've been waiting for. Supported end-to-end by 

the worldwide leader, General Instrument. 

OmniStar's built lean. Built to perform. Built to set 

the standard in high laser density, so it takes up less 

space in your headend, central office, hub, or OTN. 

OmniStar packs in more laser power per 

inch of rack space — an unequaled 
achievement in optical engineering and 

efficient packaging. The GI OmniStar Co bleoptics Platform 

With OmniStar you get unprecedented freedom to 
mix-and-match our family of forward and return laser 
transmitters, forward and return laser receivers, 
redundancy switching modules, and power supplies. 

All front loadable in a space-saving package with 
network monitoring capabilities built in. No other 

broadband solution comes close. 

So, if you want more fiber and less fat, 

call today for more information on 

OmniStar, the leanest star in broadband. 

ED General Instrument 
(215) 674-4800 (worldwide) • (800) 523-6678 (toll-free in U.S.) • (215) 956-6497 (fax worldwide) 
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vice on May 24 for customers of its mar-
ket trial in Fairfax County, VA. The 
company sent one direct mail piece to 
approximately 16,000 consumers in the 
trial area and received over 1,100 posi-
tive responses (nearly 7% response rate) 
indicating they would like to participate 
in the six-month market test. 

GI, Samsung 
sign digital pact 

General Instrument Corp. signed a 
definitive license agreement with Sam-

sung Electronics for development of ad-
vanced digital video technology compo-
nents, dual-model, MPEG-2/DigiCipher 
II decompression chips, which will be 
used in next-generation digital set-top 
terminals for the home. 

In other news, sister publication Ca-
bleFAX reported that GI is being in-
creasingly dragged into DSC Communi-
cations' lawsuit against Next Level 
Communications, which centers on 
what information Tom Eams and Pete 
Keeler were privy to when they were 
employees of DSC, and whether that in-
formation was unique to DSC or pub-

FILTERS 
DELIVERED QUICK 

• The most highly selective 
bandpass filters. 

• Notch filters which do not 
interrupt adjacent channels. 

• Pay-TV traps shipped 
overnight. 

• The broadest selection of 
terrestrial interference 
filters to improve C-band 
reception. 

• Custom filters designed to 
your specifications. 

ASK FOR OUR CATALOGS: 

C/91 for CATV filters. 

Fastrap/90 for pay-TV traps. 

Supernotcher/90 for notch filters. 

MTV/91 for terrestrial interference 
filters. 

/WM 
MICROWAVE FILTER COMPANY 

6743 KINNE STREET 
EAST SYRACUSE, NY 13057 

800-448-1666 • 315-437-3953 
FAX: 315-463-1467 
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licly known, according to officials for 
both companies. 

Sister publication Fiber Optic News 
reported that GI signed a deal to jointly 
develop NLC's switched digital video ar-
chitecture, and has helped NLC's de-
fense against DSC. However, GI also is 
jointly developing Mediaspan with 
DSC, through which it is developing 
telephony solutions over hybrid fiber/ 
coax equipment. 

• • • 

NOTES 
• The Advanced Television Com-

mittee of the Electronic Industries 
Association joined the Grand Al-
liance's request for the Federal Com-
munications Commission to require 
broadcasters to offer a minimum 
amount of daily high definition TV 
(HDTV) programming if the agency al-
locates any additional spectrum for ad-
vanced TV (ATV) services. 
• ADC Video Systems was awarded 

a contract to supply its Homeworx HFC 
transmission system to Comcast Ca-
bleVision of Southeast Michigan 
Inc. The contract, valued at $3.5 million, 
calls for a 2,200-mile build passing some 
250,000 homes in southeast Michigan. 
• Hybrid fiber/coax (HFC) and fiber-

to-the curb (FTTC) provider Ericsson 
Raynet is laying off 300 employees at 
its Menlo Park, CA, facility as the ven-
ture continues to lose money. Instead of 
investing some $20 million into further 
development of an HFC solution, Cable-
FAX reports that, according to insiders, 
the company wants to use those funds 
to roll out a switched digital video, 
FTTC system in 1997. 
• Anaheim, CA-based Datum Inc. 

received a contract for $1 million-$2 
million from Time Warner's communi-
cations unit for network synchroniza-
tion equipment. The contract will be 
filled over a two-year period. 
• Toshiba America established the 

Advanced Information Technology 
Center in Sunnyvale, CA, where the 
company plans to support and conduct 
research and development of next-gener-
ation multimedia-related technologies. 
• Sybase and Digital Equipment 

Corp. will integrate Sybase's Interme-
dia and DEC's Mediaplex product 
lines into a hardware/software archi-
tecture for interactive TV services. 
The two companies expect to deliver 
this new interactive TV platform by 
early 1996. 
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Eliminate Electrical Noise (INR), 

Eliminate Random Noise (HQ), 

Eliminate Co-Channel Interference (CF), 

Eliminate Ghosting Problem's (Vector), 

And Use Your Existing Processor (IFDIVI)!!! 

MEGA HERTZ 
ESTABLISHED 1975 

DENVER. CO 

Off-Air Processor 

Out External IF Loop In 

In Out 

!NR/CF/HO/VECTOR 

r Yew. eià ney Back". 

ATLANTA, GA ST. LOUIS, MO OCALA, FL 
800-922-9200 

363-779-1749 FAX 4.04-368-8928 FAX 314-429-2401 FAX 914-351-4403 FAX 
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(Not if you're using Wegener's Model 

•Independently Monitors Two Mono 

Audio Channel Or One Stereo Pair 

• +18 dBm tO -12 dBrn AGC Range 

• Selectable AGC Time Constants 

MEGA HERTZ 
ESTABLISHED 1975 

DENVER, CO ATLANTA. GA 

1694-02 Automatic Gain Control) 

• User Adjustable Peak Program Level 

• Installs In Existing 1601 Mainframes 

• Great For Use In Commercial Insertion 

Applications 
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Headend Standby 
/MCC Generator System 

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

* Transfer switch with auto exerciser, 
and battery charger. 

▪ Installation inside or oLtside 
with protective housing. 
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Until 
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waveguide 

or coaxial 

cable could be used 

as the link between 

satellite antennas 
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• 
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SYSTEM 10000 

Provides this critical link by offering 

a high performance, modular method of 

remote connectivity. Our design allows 

you the flexibility for any number of 

links that are the most cost-

effective solution. 
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• Remote antennas up to 40 km 

• Capable of C-Band and 
1-Band combinations 

• 950-2050 MHz L-Band 
available 
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SATELLITE COMMUNICATIONS 
Call, write, fax, or email us for further information 
on a solution that will meet your needs. Our free 

System Design Guide is yours for the asking. 

1-800-362-3891 
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Board elects 
SCTE officers 

The Society of Cable Telecommunica-
tions Engineers board of directors elected 
the Society's officers for the coming year 
at its meeting held in conjunction with 
Cable-Tee Expo '95 at the Las Vegas 
Convention Center in Las Vegas, NV. 

The Society's officers for the 1995-
1996 term are: Chairman John Vartani-
an, Eastern Vice Chairman Steve 
Christopher, Western Vice Chairman 
Tom Elliot, Secretary Andy Scott, and 
Treasurer Robert Schaeffer. 

Additional member of the Executive 
Committee is Michael Smith. 

The current SCTE board of directors 
consists of: Region 1 Director Patrick 
O'Hare, Viacom Cable, serving Califor-
nia, Hawaii and Nevada; Region 2 Di-
rector Steve Johnson, Time Warner 
Cable, serving Arizona, Colorado, New 
Mexico, Utah and Wyoming; Region 3 
Director Andy Scott, Columbia Cable, 
serving Alaska, Idaho, Montana, Ore-
gon and Washington; Region 4 Director 

SCTE NEWS 
Rosa Rosas, Lakewood Cablevision, 
serving Oklahoma and Texas; Region 5 
Director Larry Stiffelman, CoirnnScope, 
serving Illinois, Iowa, Kansas, Missouri 
and Nebraska; Region 6 Director Robert 
Schaeffer, Star Cablevision Group, serv-
ing Minnesota, North Dakota, South 
Dakota and Wisconsin; Region 7 Direc-
tor Terry Bush, Trilithic Inc., serving 
Indiana, Michigan and Ohio; Region 8 
Director Steve Christopher, Comm-
Scope, serving Alabama, Arkansas, 
Louisiana, Mississippi and Tennessee; 
Region 9 Director Hugh McCarley, Cox 
Cable Communications, serving Florida, 
Georgia, Puerto Rico and South Caroli-
na; Region 10 Director Michael Smith, 
Adelphia Communications, serving 
Kentucky, North Carolina, Virginia, 
West Virginia and District of Columbia; 
Region 11 Director Dennis Quinter, 
Berks Cable, serving Delaware, Mary-
land, New Jersey and Pennsylvania; 
Region 12 Director John Vartanian, 
Viewer's Choice, serving Connecticut, 
Maine, Massachusetts, New Hamp-
shire, New York, Rhode Island and Ver-
mont; and At-Large Directors (repre-

senting the entire United States) Wen-
dell Bailey of NCTA, Tom Elliot of TCI 
and Wendell Woody of Sprint. 

Expo '95 
breaks all records 
A total of 6,800 people, including 

3,900 registered attendees and 2,900 
exhibitor personnel, gathered at the Las 
Vegas Convention Center in Las Vegas, 
NV, from June 14-17 for the SCTE 
Cable-Tee Expo '95, the most well-at-
tended and widely acclaimed Expo yet. 

These attendance figures represent a 
30% increase over the statistics for 
Cable-Tee Expo '94, at which 2,800 at-
tendees and 2,400 exhibitor personnel 
(a total of 5,200) were present. 

The Expo's technical training got off 
to an early start when, for the first time 
at any Expo, preconference tutorials 
were held June 13 for the benefit of at-
tendees who arrived early. 

The Expo officially began with the 
Annual Engineering Conference, which 
was held June 14 in the convention cen-

Don't Get 
Stranded ... 

With Anything Else. 

ILig--.-5$11110 
Integral's MOD System Makes Aerial 

Construction A Snap. 
The hassles of lashing and 

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

Integral comes to the rescue 
with Messenger-on-Duct (MOD), 
a uniquely designed conduit 
system that packages 
your strand and fiber mo ne6 
optic cable together 
in a single conduit INTEGRAL 
assembly. 

ir 

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

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

service down time with 
Integral's MOD. Call 

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

Exclusive Representative: 
CHANNELL COMMERCIAL CORPORATION • 1-800-423-1863 
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Alicronealth 
Multi-Channel Testing for under $900 

The Faster, Easier, 
Comprehensive signal level meter 
for cable TV installers. 

Multi-Featured... For the first 
time, installers can check all 
channels quickly and accurately-
ensuring FCC compliance and 
reducing subscriber callbacks. 

MicroStealth's scan mode displays multiple channels 
simultaneously on a single screen. Plus, measure up to 
890 MHz for today's high bandwidth cable systems. 

Easy Viewing... View the signal levels on a detailed, high 
resolution LCD display -- a feature, up until now, only 
available on higher priced signal level meters. 

W AVE-1- 1‹ 

Easy to Use... With the press of a single button, cable 
installers can easily get a snapshot of the system's 
performance. There is even a one button 
Go/No-Go function so you can be sure you are 
within FCC compliance on every installation. 
MicroStealths are lightweight, rugged and 
water resistant, to withstand the abuse of 
every-day field use. 

MicroPriced... The new MicroStealths are yours at 
unbelievably ?ow prices. Even the enhanced 
MicroStealth MS1200 with 890 MHz frequency 
extensions, full scan mode, FCC Go/No-Go, and printer 
driver capability, is about half the price you would expect. 

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

Call 1-800-622-5515 
Wavetek...partners in productivity for over 25 years. 

OWavetek Corp 1995 
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ter and consisted of a full day of techni-
cal and management papers and panel 
discussions that were presented to a ca-
pacity crowd by many of the industry's 
engineering leaders. 
A special highlight of the opening 

day of Expo '95 was the keynote ad-
dress by Federal Communications 
Commission Chairman Reed Himdt 
that preceded the annual Awards Lun-
cheon. In his address, videotaped in 
Washington, DC, specifically for the 
Expo, Hundt encouraged the cable 
telecommunications industry to partic-
ipate in the commission's ongoing dis-
cussion of technical issues affecting the 
industry. 

SCTE's Annual Awards Luncheon 
also was held June 14 and featured the 
presentation of numerous awards to So-
ciety members, including the recogni-
tion of James Haag as SCTE Member of 
the Year. 

The 1995 luncheon also marked the 
official announcement of the Society's 
name change to the Society of Cable 
Telecommunications Engineers, ap-
proved by the SCTE board of directors 
in its meeting held June 13. It also 
was announced that SCTE had 
reached the milestone of having over 

14,000 active national members. 
On Thursday, 10 educational work-

shops were delivered to standing-room-
only audiences. Up to 1,000 people were 
in attendance during each of the six 
workshop periods conducted on June 15 
and 16. 

Over 325 industry companies were 
on hand to display products and ser-
vices on the Expo's packed exhibit floor, 
which opened Thursday. 

Technical papers and workshop ma-
terials presented during the Engineer-
ing Conference and Expo have been col-
lected in the Cable-Tec Expo '95 Pro-
ceedings Manual, a 430-page trade pa-
perback that is currently available from 
the Society. In addition, the Engineer-
ing Conference and many of the work-
shops, including the special BCT/E tuto-
rial sessions, were videotaped and are 
available for sale. For ordering informa-
tion, contact SCTE national headquar-
ters at (610) 363-6888. 

Overall, the Expo was a resounding 
success that generated very positive re-
sponses and a great deal of enthusiasm 
among both attendees and exhibitors. 
Many attendees and exhibitors referred 
to it as "the biggest and best Expo 
ever" that offered excellent training op-

Splice Trays 

.erieJle? 

• Side Entry Channel 
• Multidirectional Splice Holder 

• Buffer Tube Attachment Clamps 
• 14 Buffer Tube Attachment Points 

MultiLink Inc. 
587 Ternes Ave. 
P.O. Box 955 
Elyria, OH 44035 
Phn. (216) 366-6966 
Fax (216) 366-6802 

ICEM2151TM 
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portunities in an exciting setting. 
Cable-Tee Expo '96 will be held June 

10-13, 1996, in Nashville, TN, and the 
Society's next national seminar, its an-
nual Conference on Emerging Technolo-
gies, will be held Jan. 8-10, 1996, in San 
Francisco. (For full details on the Expo 
see the wrap-up that starts on page 22.) 

Call for papers: 
Emerging 
Technologies '96 
SCTE is currently seeking abstracts 

for technical papers to be presented at 
its 1996 Conference on Emerging Tech-
nologies to be held Jan. 8-10, 1996, in 
San Francisco. Topics of discussion will 
include digital compression and trans-
mission, telephony, multimedia and fu-
ture technologies. 

Those interested in presenting tech-
nical papers at the conference should 
contact Roberta Dainton at SCTE by 
calling (610) 363-6888 or via fax at 
(610) 363-5898. Submissions should in-
clude an abstract of the proposed paper 
or presentation. The deadline for sub-
missions is Sept. 1, 1995. 

Low Count 
Low Cost 

re t vex -e 
..717027F TM 

Fiber Optic Splice Case 
Designed With Productivity In Mind 

MultiLink Inc. 
587 Ternes Ave 
P.O. Box 955 
Elyria, OH 44035 
Phn. (216) 366-6966 
Fax (216) 366-6802 

MIIIM TM 
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Now in its 17th Edition! Completely 
updated, revised and expanded for 1995! 

W ith The 1995 World Satellite Directory, 
you can now have direct access to the 
current names, addresses, and 

telephone and fax numbers of more than 6,000 
top-level decision makers employed by over 
3,000 satellite carriers, transmission services 
companies, broadcasters, and other major 
commercial users of satellite technology. 

Multiple indexes and finding aids 
to assist you... 

O- Product/Service Yellow Pages 

*- Company Index (Blue Pages) 

O- Satellite Systems Index 

O- Satellite Operations Index 

*- Launch Schedule 

le- Table of Geostationary Orbital Positions 

le Index of Services Offered 

BF Geographic Index 

5 Ways The 1995 World 
Satellite Directory can help 
you make profitable decisions: lo 

Sections of information to 
streamline your marketing 
and improve your productivity. 

1. Develop targeted mailing lists 

2. Generate winning sales leads 
3. Land big contracts 

4. Pre-qualify vendors and suppliers 

5. Increase market share by developing new 
channels of distribution 

\
-- "I've seen the others and they don't hold a candle 
to The World Satellite Directory. Phillips Business 
Information understands my industry and they 

understand my geographic needs. 

Anehgefee-it---t2-1-n-e..." 

Elayne Angel, President and CEO, 
Translink Communications, Inc., New York, NY 
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Section 2 

Section 3 

Section 4 

Section 5 

Section 6 

Section 7 

Section 8 PTTs 

Section 9 

MARKET TRENDS 

SATELLITE OPERATORS 

TRANSPONDER BROKERS dr RESELLERS 

TRANSMISSION/BUSINESS TV & 
VIDEOCONFERENCING SERVICES 

EQUIPMENT PROVIDERS 

BUSINESS AND TECHNICAL SERVICES 

GOVERNMENT AGENCIES 

INTERGOVERNMENTAL POLICY 
ORGANIZATIONS 

Section 10 PRODUCT/SERVICE YELLOW PAGES 

For immediate service, call our Client 

Services Department at (800)777-5006, 

+1(301)424-3338 outside the U.S. 

NEW ON CD-ROM! 

Faster, hands-on capabilities can be 
found with Satellite earn, the new 
combination of THE WORLD 
SATELLITE DIRECTORY and THE SATELLITE 
SYSTEMS HANDBOOK. You can define your search 
geographically, by company, by frequency band of 
operation, and by operational status. 
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Priority Code: SE607 



143 Water Wells, 16 Oil Wells, a Gold Watch... 
but zero RF cable leakage. 

After 56 Years, Weldon Emory Buchanan of Ludlow, Oklahoma can 
proudly boast a 68.5% success rate with his willow stick. But to keep Mr. 
Buchanan's record straight, no one has ever asked him to look for cable 
leakage. Who knows, if your not in a hurry and accuracy isn't a real 
concern, then you might want to give him a call. 

To some people, accuracy and 
consistency are worth it...an original. 

THE NEW WAVETRACKER 

Reader Service Number 56 

Cable Leakage Technologies has been in the RF leakage detection business 
for over 5 years and has patrolled over 4.8 million miles of cable all over 
the world. Wavetracker boasts positive identification, 2-5 meter accuracy 
and one step prioritization. And all of that because CLT invented the 
original Wavetracker...ies that simple. 

Now the New Wavetracker makes it even simpler. 

If your leakage monitoring program can't wait for Mr. Buchanan to 
return your call, then call the people that give you everything you 
want...Identification, Location and Prioritization. 

All New: 
• Trilithic Channel Tag Ready • 2-5 Meter Positional Accuracy 
100% of the Time • Windows Based • One Step Processing 
• All New Hard/Software • Solid State Nonvolatile Data Storage 
• Upgraded Digital Mapping 

Standard: 
• Work Order Creation • Quality Control • Proof • Quarterly Monitoring/ 
Comparison • Archiving • Time Management • GPS Tracking 

cur CAME LEAKAGE 'MONOLOG« 
1111 International Pkwy., Suite 110 
Richardson, Texas 75081 
800.783.8878 • 214.907.8100 



FUTURE WATCH 
By Bob Luff, Chief Technical Officer, Broadband Group, Scientific-Atlanta 

Do we need reverse 
band allocations? 
N 

early every one of cable's 
future new revenue ser-
vices is two-way and indi-
vidually uses considerable 

return spectrum. These return spec-
trum uses include: digital telephony 
over broadband; subscriber command 
and control for video-on-demand 
(VOD) and interactive TV; games; 
high-speed digital data for cable 
modems; impulse purchases for ana-
log pay-per-view (PPV) and shopping 
channels; utility meter reading and 
control; and home/business security. 

Some or all of these reverse spec-
trum uses will require different mod-
ulation and technical performances. 
With all these developing uses for the 
return spectrum and different modu-
lation technologies, will there be 
enough return spectrum for all of the 
uses? And will inefficiency — or 
worse, chaos — result if manufactur-
ing and network operators don't agree 
on recommended reverse allocations 
for orderly coexistence of all these dif-
ferent needs and technologies in the 
reverse band? 

What does reverse 
allocations mean? 

Reverse allocations simply means 
reserving or assigning reverse spec-
trum for certain categories of uses or 
modulations. Where and how much 
spectrum is allocated for various re-
turn uses would be based on a num-
ber of factors including traffic esti-
mates, specific modulation detail and 
required performance levels. 

Spectrum allocations have been a 
widely accepted practice by the Feder-
al Communications Commission for 
over-the-air transmission. This has 
been done to promote spectrum effi-
ciency by matching and grouping sim-
ilar needs and technologies together. 
Also, allocations prevent inadvertent 
hogging by one service because it ini-
tially launches sooner or has an ini-
tial high growth rate. Lastly, alloca-
tions are a tool to minimize interfer-
ence between different uses of the 

spectrum by carefully positioning in-
compatible technologies away from 
each other or in reverse regions where 
impact is not a factor. For example, 
cable telephony with its potential 
safety-of-life uses should be allocated 
away from likely interference. 

Is it too early? 
Some argue that it might be too 

soon for reverse allocation. The indus-
try is just beginning to use the return 
plant so little direct knowledge about 
real reverse characteristics is known. 
This is especially true considering the 
compounding fact that very little digi-
tal modulation is actually in use on 
reverse activated systems. 

Also, the industry is just guessing 
on what the successful services will 
actually be and the usage patterns by 
the public. Trial data has not been 
able to add much information yet be-
cause of the low number of homes in-
volved, lack of developed two-way ser-
vices and artificial prices. According-
ly, any traffic analyses are at best 
only educated guesses. Lastly, it is ar-
gued that frequency agility — the 
ability to command a reverse module 
to operate on any frequency over a 
wide range of the reverse band — 
negates the need. That is, any return 
service could be dynamically assigned 
to operate on any reverse band fre-
quency. Indeed, it is argued that fre-
quency agility may make allocations 
unnecessarily restrictive or outmoded 
when combined with dynamic assign-
ment capability based on actual real-
time demand from all the upstream 
requirements. 

A closing window of opportunity 
But others argue that the industry 

must begin the reverse allocation pro-
cess now or it will be too late and 
challenge that frequency agility is not 
the answer. They point out that full 
frequency agility circuit complexity 
and cost is significantly higher for 
every return module transmitter and 
that hundreds or thousands of agile 

transmitters create unacceptable re-
verse system noise performance. 

Some also fear that many services 
that require return frequencies will 
not desire to be pooled into a master 
dynamic spectrum assignment formu-
la that may favor other services or the 
operator's income at their expense. 
Many express concern that they 

would not feel comfortable linking all 
of the new two-way services to one 
"super software" dynamic return spec-
trum assignment manager until it is 
very well-tested and proven. They 
point out the industry's historical 
problems with complex software and 
point out that a crash here could 
cause all return services, including 
telephony, to stop. And, in a more 
competitive industry, recurring prob-
lems like that could be disastrous. 

Also, if reverse allocations are not 
decided and encouraged to be used by 
equipment manufacturers and system 
operators, there will likely be haphaz-
ard deployments of reverse usage. 
The initial issue would be the higher 
equipment cost suggested already. 
Perhaps the inefficient placement of 
reverse services would not be felt at 
first when usage and penetrations 
were low. But as the usage and pene-
tration grows, the industry would 
more quickly run out of reverse capac-
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ity triggering some combination of a 
costly reshuffling of reverse assign-
ments, premature obsolesce of sub-
scriber hardware or reconfiguring 
fiber nodes. 

How big is the reverse? 
This seems like an easy question. 

Haven't we all been using 5 to 30 
MHz? Well that's not so anymore. In 
anticipation of more demand for re-
verse, various amplifier manufactur-
ers are redesigning their products to 
increase reverse bandwidth. There is 
not much that can be done on the bot-
tom end where 5 MHz appears to be 
the lower limit of drop cable shielding 
effectiveness. But, by designing 
sharper filters, the usable reverse 
might be extended to 40, 41 or 42 
MHz. 

There appears to be more support 
for 40 MHz at this time because of the 
need to meet the FCC performance for 
Ch. 2 flatness and differential phase 
requirements and because of the con-
cern for interaction with the TV 41.75 
MHz IF. The better filters slightly in-
creases cost but usable reverse spec-
trum is increased by nearly 40%. 

There also have been some trials at 
adding a second or replacement 
hyper-reverse band between 950 MHz 
and 1 GHz. Theoretically, by adding 
an optical node (and reverse laser) to 
the last amplifier, even higher upper-
end reverse limits could be achieved. 

There are some issues of course. To 
maintain a system's existing sub-

scriber equipment currently operating 
in the subreturn, amplifiers would 
have to employee two sets of filtering. 
This poses cost, other performance 
and size trade-offs. 

While hyper-reverse remains a pos-
sible future industry option most op-
erators remain focused on maximizing 
subreturn capacity for now. 

Rhyme or reason 
to allocation positions 

It is not intended here to propose 
any specific reverse allocations. But a 
brief discussion of some of the issues 
may be useful to indicate the range of 
factors involved. 

For example, allocations for high-
speed modems might have to avoid 
the top of the return spectrum be-
cause the 40-52 MHz filtering results 
in significant delay performance for 
carriers operating in this in this area. 
Slower speed data for utility meter 
reading or traffic light control might 
be a better candidate. 

Another concern is second harmon-
ic energy of fundamental digital carri-
ers placed in the 28 to 40 MHz region 
that could interfere with the low VHF 
downstream channels. 

Keep in mind the need for the re-
verse transmitter modules and sup-
porting set-top circuits to be as simple 
and inexpensive as possible. There-
fore, filtering and shielding require-
ments will clearly influence allocation 
options. The hyper-reverse would 
eliminate the harmonic emissions 

by CablePrep 

Terminate Connector Related Truch Rolls 
• Tool designed for compression type connectors 
• Quick change connector activtor 
• Full 360° support on the connector 
• Stronger and lighter 
• Ergonomically improved activation 
• Accurate, consistent and easy to use 

CablePrep-
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concern since they would all fall out-
of-band. 

Another issue after determining 
where and how much spectrum 
should be allotted is the strategy of 
loading the segments. For example, it 
is likely that more spectrum will be 
allocated than actually utilized in 
each category for years. To give more 
future flexibility to possibly expand or 
shrink certain allocations as needs 
dictate, it would be useful to further 
adopt a plan to actually load or assign 
individual carriers within each sub-
band from the bottom to the top or 
from the middle evenly in both direc-
tions. Such schemes would keep the 
boundary areas free of assignments 
facilitating possible future boundary 
adjustments. 

Whose court is the ball in? 
Assuming that reverse allocations 

are a good concept to pursue, what 
group should take on the task? The 
choices appear to be the National 
Cable Television Association Engi-
neering Committee, the Society of 
Cable Telecommunications Engineers 
or CableLabs. CableLabs' charter does 
not permit it to actually set industry 
standards but nothing would prevent 
it from facilitating industry "good en-
gineering practices" consensus on such 
issues. And, both NCTA and SCTE 
have proven records in such issues. 

The FCC has been indicating an 
interest in looking into digital stan-
dards to promote interoperability, 
which could include reverse alloca-
tions. Recent statements from the 
FCC suggest, however, that it would 
prefer adopting finalized industry 
consensus. We probably agree it 
would be better for the industry to 
come to an agreement rather than 
having the regulatory bodies more in-
volved. 

Conclusion 
It may be time to for the cable in-

dustry to seriously study the benefits 
of reverse spectrum allocations. Such 
allocations could lower the cost of re-
verse hardware, assist in orderly de-
ployments and reduce the risk of in-
terference to and from the emerging 
two-way services. An industry reverse 
allocation plan also would encourage 
more interoperability between vendor 
equipment. If we do not take up this 
responsibility ourselves, others may 
do it for us. But the question remains, 
who is going to pick up the ball?" CT 
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rom the People ho Invented Leakage Detection . . . 
ComSonics Introduces 

SNIFFER® 

THE 
Most Complete 

Leakage Control 
Package Available 

Anywhere! 

• Detects leaks more than 500 feet away! 
• Self contained: 

Near-Field Probe, Far-Field Probe, Dipole Antenna 
*Detects both: 

Standard Sniffer Transmitter and TV Carrier Signal 
• Sniffer I.D. Signal Discrimination 
• Frequency Agile (2 Ranges) 
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• Full function LCD 
• External Antenna connection 
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• Custom-made Holster available 
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We set the standards. 
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By Laura Hamilton, Managing Editor 

W i 
ith the cable technical 
community contemplat-
ng a dynamic future re-

plete with heady possibilities, one 
message kept rising to the surface 
at this year's Cable-Tec Expo: bal-
ance. 

Impending decisions on digital, 
hybrid fiber/coax (HFC), telephony, 
cable modems and data delivery, 
new network architectures, power-
ing schemes ... and on and on ... cer-
tainly can't be made in a knee-jerk 
fashion. However, the competition is 
already knocking persistently at 
cable subscribers' doors (and some 
of them are answering). 

Most would agree that simply 
goaltending the cable market is not 
enough in today's ever-shifting com-
munications arena. Consequently, 
the industry is not only protecting a 
premiere status as an entertain-
ment delivery service, but also 
metamorphosing into the cable 
telecommunications industry. This 
entails proactive, timely business 
and technological determinations 
counterbalanced with well thought-
out, concise engineering practices. 

The Society of Cable Telecommu-
nications Engineers Cable Tec-Expo 
'95 held in Las Vegas, NV, June 14-
17, was just the forum to consider 
issues that no doubt promise to de-
fine "cable telecommunications" for 

Prouttivity, balance 

1) Las Vegas Convention Center — 
heart of the show. 2) Attendance 
was up 30% over '94. 3) Many at-
tendees stayed at the Las Vegas 
Hilton. 4) The Annual Member-
ship Meeting and House of Dele-
gates. 5) SCTE President Bill 
Riker welcomes everyone. 6) New 
SCTE Chairman John Vartanian. 
7) Tom Polis, Bill Grant and Tom 
Elliot at the SCTE Bookstore. 
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repel SCTE Expo 895 
years to come. In the following 
pages you'll find a comprehensive 
summary of all the show had to 
offer. 
• First, the stats. A total of 3,900 

attendees and 2,900 exhibitor per-
sonnel marked a 30% increase over 
last year — an obvious indication of 
a burgeoning industry. Coverage of 
the exhibitions begins on page 46. 
• Those arriving the day before 

the official start of Expo had the 
chance to attend preconference tuto-
rials that covered such diverse top-
ics as safety and back care, consis-
tent quality audio, learning strate-
gies and public affairs programs. 
See page 36. 
• Details on the Annual Engi-

neering Conference start on page 
24. Topics included improving sys-
tem operations, tomorrow's broad-
band network, digital advances and 
cable/telephony. 
• The SCTE always uses the 

lunch break at the Engineering Con-
ference to honor friends and mem-
bers. Turn to page 32 for the acco-
lades. 
• Starting on page 36, you can 

read about all the workshops held 
at the show, which included presen-
tations on HFC, basic digital, 
Broadband Communications Tech-
nician/ Engineer (BCT/E) certifica-
tion, Emergency Alert System 
(EAS), FCC forms, network archi-
tecture, powering, practical net-
works, tests and measurements, 
and telephony. 
• The social scene at Expo includ-

ed Arrival Night, Welcome, interna-
tional and ham operator receptions, 
the Annual Cable-Tec Games, Expo 
Evening and even a golf tourney. 
Turn to page 50. 

This wrap-up was written with as-
sistance from Assistant Editor Eric 
Butterfield, Executive Editor Wayne 
Lasley, West Coast Correspondent 
George Lawton, "International 
Cable» Editor Alex Swan and East 
Coast Correspondent Lawrence Lock-
wood (of TeleResources). 
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I) Bill Riker, SCTE president, 
kicks off the Engineering Confer-
ence. 2) Expogoers swarm in. 3) 
Ron Hranac of Coaxial Interna-
tional covered quality and relia-
bility in the first session. 4) Cable 
telecommunications' technical 
community pack the conference. 

This year's Annual Engineer-
ing Conference at Expo fo-
cused on today's system op-

erations and how they affect the 
way engineers are building net-
works for the future. It also 
delved into digital's advances and 
the promises of telephony over 
cable. 

It kicked off with a session on 

111111116 e- re  ,,eglreeeep 
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"Improving System Operations, 
Building on a Firm Foundation." 
Pam Nobles, senior staff engineer 
at Jones Intercable, started off by 
stressing the importance of train-
ing, which can trim other expens-
es such as reduced service calls. 

Syd Fluck of Hewlett-Packard 
addressed sweep testing in hybrid 
fiber/coax (HFC) networks. Al-

though many cable operators are 
moving away from tree-and-
branch architectures, Fluck says 
sweep testing can still play an im-
portant part in troubleshooting 
systems and preventive mainte-
nance. 
He said that many outside prob-

lems can be detected with sweep 
systems. If cable operators log 
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1) The "Improving System Operations, Building on a Firm Foundation" session included Syd Fluck of H-P 
CaLan, 2) Pam Nobles of Jones Intereable and 3) Bill Nash of WI. 

measurement data over a period of 
time, they can identify trends in 
performance problems before they 
turn critical. 

Ron Hranac, vice president of 
engineering at Coaxial Interna-
tional, gave a presentation on 
quality and reliability in the cable 
industry. One problem is that 
cable operators often only log an 
outage when a piece of equipment 
breaks. But the customer will per-
ceive an outage when a technician 
is changing the battery backup on 
an amplifier or any other repair 
that interrupts service. 

Hranac said that 70-80% of all 
calls come from the drop. He noted 
that often a customer service rep-
resentative (CSR) can trou-
bleshoot a problem over the 
phone, preventing a costly truck 
roll to the customer's home. 

The bottom line is reliability 
and quality, Hranac said, "If we 
cannot get them right today, our 
competition, DirecTv and wireless, 
will take our customers." 

Bill Nash, director of training 
for TCI, discussed staff training in 
two-way cable plants, citing a TCI 
system in Mt. Prospect, IL, that 
used to have a bidirectional cable 
plant but was disabled a few years 
ago. When they went to reactivate 
it, it would not work. Over half of 
the houses were not able to com-
municate to the headend via the 
cable plant. 

Eventually, the company creat-
ed a card that contained informa-
tion on return path signal levels, 
proper in-home converter wiring 
and converter diagnostics. This 
enabled technicians to diagnose 
problems that might affect the re-
turn path characteristics of the 
network. Also, the company inte-
grated information from its billing 
system, trouble tickets and plant 
configuration into one application. 
This enabled it to spot problems 
geographically when trends 
emerged. 

The one thing missing from the 
industry for bidirectional cable 
systems is a set-top box that can 
diagnose its connection automati-
cally. Nash explained, "If we put a 
two-way box in, we need to know 
if it will work and quite frankly 
we cannot do that today." 

Broadband networks 
"Designing Tomorrow's Broad-

band Network," the second session 
of the Engineering Conference, 
was moderated by Hugh McCarley, 
director of engineering technology, 
Cox Communications. He had four 
presenters: Gaylord Hart, director, 
CATV product development, XEL 
Communications Inc.; Albert John-
son, president, Synchronous Com-
munications; Mark Mylinski, asso-
ciate product manager, General In-
strument; and Andy Paff, execu-
tive vice president, Antec. 

In Hart's presentation, "Techni-
cal Considerations for Deploying 
RF Data Modems on Broadband 
Hybrid Fiber/Coax Networks," he 
discussed various digital signal 
coding formats and their respec-
tive power spectra. He also re-
viewed several digital modulation 
techniques. 

Johnson's covered "A Layered 
Architecture and Network Protec-
tion Issues in Optical Networks," 
where he described narrowcast 
techniques by wavelength division 
multiplexing a 1,330 nm signal 
into a main feed of a 1,550 nm 
transmission to a node and the re-
ceiver detecting both. 

In "The Interactive Services Ar-
chitecture," Mylinski discussed 
various approaches to interactive 
services architecture (ISA) to pro-
vide multiple services. He noted 
that this approach is particularly 
useful for a video-on-demand ser-
vice. 

The ISA in new broadband net-
works will provide: interconnec-
tion of headends, standard inter-
faces to switching systems, inter-
connection between various 
servers, preparation for becoming 
broadband network pro-viders, 
and automated service provision-
ing and transaction billing. 

Paff identified "integration" and 
"interoperability" as the buz-
zwords of 1995 in his presentation 
on the "Integration of HFC into 
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1) Hugh McCarley of Cox moderated "Designing Tomorrow's Broadband Network," which included presen-
tations by 2) Synchronous' Al Johnson, GI's Mark Mylinski, XEL's Gaylord Hart and Antec's Andy Paff 

the Public Network." In particu-
lar, applications must go some-
where beyond the headend, and 
regionalization and public net-
work interconnections will become 
increasingly significant. He dis-
cussed the issues involved because 
integration is both a hardware 
and software issue. 

Advances in digital 
The third session, "Advances in 

digital technology," was moderat-
ed by Rex Bullinger, engineer, 
Hewlett-Packard. Four papers 
were presented from the following: 
M.J. Globuschutz, manager, 
broadband operations, US West 
Communications; Leo Hoarty, 
president and chief technical offi-
cer, ICTV Inc.; Brian James, di-
rector, ATV testing, Cable Televi-
sion Laboratories Inc.; and James 
Radmann, operations and engi-
neering manager, Milwaukee 
Cable Advertising. 

In the "Video Dial Tone Opera-
tional Support System" presenta-
tion, Globuschutz noted that the 
operational support system (OSS) 
architecture for video services is a 
departure from the traditional 
telephony support system archi-
tecture. He then described an OSS 
architecture that US West decided 
to install in its Omaha, NE, sys-
tem and how it incorporates con-
trol and billing of video services. 

Leo Hoarty's paper, "The Smart 
Headend: A Novel Approach to In-
teractive Television." was present-
ed by Dick Hale of ICTV. He de-
scribed the technology of the ICTV 
system in providing interactive 
TV. The significant difference be-
tween other interactive systems — 
e.g., Time Warner's Full Service 
Network in Orlando — is that in 
an FSN-type the transmission to 
the home is a high-speed digital 
signal with considerable intelli-
gence in the home (set-top) while 
the ICTV system puts most of the 
intelligence in the headend and 
transmits the video to the home in 
analog NTSC. He outlined the use 
of ICTV technology currently 
being deployed by Cox in Omaha. 

Brian James presented his 
paper, "Modulating TV Signals on 
Cable Television Systems," in 
which he traced the history of var-
ious high definition TV (HDTV) 
proposals to the Grand Alliance 
System. He went into some detail 
describing the quadrature ampli-
tude modulation (QAM) and vesti-
gial sideband (VSB) modulation 
and tests of both by CableLabs 
and subsequent field tests of VSB 
in the Charlotte, NC, Time Warn-
er system. 

In Radmann covered "Digital 
Insertion and the Multi-Headend 
Environment," where he described 
how Milwaukee Cable Advertising 

uses digital commercial insertion. 

Telephony comes to cable 
In the last session, "Telephony 

and the Cable Industry," cable op-
erators gave their perspective on 
deploying telephone technology in 
their systems. John Anderson, 
chief scientist for project engi-
neering at Rogers Engineering, 
said that for cable operators to 
achieve a reliability of 99.99% or 
better, they will have to integrate 
OSS into their operations. 

In the past, cable operators 
have been in a reactive mode in 
that they solve problems as they 
happen. For the high reliability 
required for telephone service, 
"We need a new service paradigm 
that is more proactive," said An-
derson. 

The key to proactive manage-
ment is OSS. Noted Anderson, 
"Our network complexity is going 
up almost exponentially. Without 
OSS, our manpower will follow 
that curve, but we cannot afford to 
just throw more manpower at it." 

Anderson defines OSS as soft-
ware tools that enable or enhance 
business processes. There are five 
basic types of OSS: network man-
agement, billing systems, auto-
mated mapping/facilities manage-
ment, field services management 
and customer telephone support. 

Network management is actual-

28 AUGUST 1995 • COMMUNICATIONS TECHNOLOGY 



«DdI7sullqu. 
o 

Te Drake line of commercial modulators 
exemplifies Drake's hard-won reputation for 
pushing ahead in technology while retaining 
a commitment to producing products of the 
highest quality and reliability. 

Whether you utilize the VM2310 for smaller 
system distribution or meet the demanding 
requirements of stereo audio distribution in a 
large cable system with the VM2552, you can 
count on the consistent level of technology and 
commitment to quality for which Drake is well-

The Drake line of Modulators 

'ixtensive channel capacity, BTSC 
stereo audio, up to 82 channels. ' 

Frequency agility, +60 dBmV output. 
up to 82 channels, 550 MHz fr'.upiency 

loi systems up 
tp ha channels. 

Frequency agility, for systems up 
to 23 channels. 

respected. Technology and commitment 
that operators and installers have come 
to trust. 

And the Drake line of commercial 
modulators are manufactured with a 
commitment to quality in America by an 
American company— Drake... 
a trusted world leader in 
communication equipment 
since 1943. 

R.L. Drake Company • P.O. Box 3006 • Miamisburg, OH 45343. U.S.A. 
Sales Office: 513-866-2421 • Fax: 513-866-0806 • Service & Parts: 513-746-6990 • In Canada: 705-742-3122 

Reader Service Number 89 

- 

VM2552 

--411eler- VM2550 

VM7.4 1 0 A 

 imerrlitim 
beik«,*.ri 
NIkli 



1 

1) James Raclmann of Milwaukee Cable Advertising at "Advances in Digital Technology" presentation. 2) "Tele-
phony and the Cable Industry" featured Moderator Joe Van Loan of Cablevision, Thomas Staniec of NewChan-
nets; Chris Barnhouse of Time Warner, Dave Hume of Motorola Multimedia Group and John Anderson of Rogers. 

ly composed of a number of differ-
ent components including fault 
management (which is what sta-
tus monitoring did), configuration 
management, performance man-
agement, accounting management, 
security management and invento-
ry management. Anderson noted 
that accounting management will 
be important for cable operators to 
bill customers by bit rate or usage 
packets. 
On the subject of billing sys-

tems, Anderson noted, "The next 
major convergence is our engineer-
ing groups being converged with 
MIS and information technology 
groups. We will be billing by dif-
ferent pay methods ... Part of net-
work management will have to 
feed billing information to provide 
this management." 
Automated mapping/facilities 

management (AM/FM) is a tech-
nology that enables cable opera-
tors to link mapping and plant 
data. Anderson noted, "Once they 
are linked, you have a very power-
ful query tool. For example, you 
can tell which customers are fed 
off an amp." 

Chris Barnhouse, vice president 
of technology at Time Warner 
Communications, gave a talk on 
TW's progress in deploying tele-
phony systems. One of Time 
Warner's strengths for telephony 

deployment has been its clustering 
strategy. The company has a num-
ber of divisions with over 100,000 
subscribers and some with as 
many as half a million sub-
scribers. 

Barnhouse said that they have 
made a decision to go after lifeline 
telephone services. At the time, 
there was a lot of talk about what 
a competitive telephone provider 
would look like. 

One strategy might be to go in 
as a low-cost, low-grade provider of 
service. But this would lock them 
out of a large number of different 
customers and services. Noted 
Barnhouse, "We made a decision to 
go head-to-head with the local ex-
change carriers (LEC). There are 
some real stringent qualifications 
that go along with it." 

Time Warner's market strategy 
will be to go to the customer with 
an integrated package. "We intend 
to go to the customer and provide 
a service we can deliver in a time-
ly manner with feature capabili-
ties that the LEC competitor will 
have trouble keeping up with," 
said Barnhouse. 

Telephony over coax is not some 
sort of fundamentally new technolo-
gy-

Barnhouse explained, "We be-
lieve we can move this stuff off the 
shelf and into production without 

having to invent anything." 
Barnhouse said there are a 

number of open issues that need 
to be addressed for Time Warner 
to roll out commercial telephone 
service. For starters, although he 
believes it has solved the technical 
issues associated with putting 
power on the coax plant, it still 
has to deal with a number of oper-
ations and safety issues associated 
with it. It also is looking into the 
availability of low-cost long-term 
generators and power passing 
taps for the power. 

Reliability is another area the 
cable industry needs to study in 
more detail. Barnhouse explained, 
"We have a dearth of information 
about the failure and reliability 
characteristics of various compo-
nents of the cable." This is in stark 
contrast to the telephone industry, 
where they have years of data col-
lected from every component in 
their networks. 
Number portability is another 

open question. Barnhouse said, 
"One of the things we have to do to 
compete is allow the customer to 
take the number with them when 
they move. A couple of years ago 
there were no solutions. Today 
there are a number of solutions 
based on SS7 capability." Now 
there remains the political issue of 
settling on one scheme. — GL, LL 
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1) Powell Bedgood (center) accepts the Chairman's Award from Bill Riker (left) and Outgoing SCTE Chair-
man Tom Elliot on behalf of Crown Cable (now Marcus Cable). 2) Riker and Diana Riley induct Ted Hart-
son into the Hall of Fame. 3) Riker and Vic Gates (right) present Bela Zador with the Field Operations 
Award. 4) Outgoing SCTE Chair Elliot passes the gavel to new Chairman John Vartanian. 

Illembriat the Sotleirs best 
The SCTE held its annual 

Awards Luncheon at the 
break between the morning 

and afternoon Engineering Confer-
ence sessions. The following mem-
bers and organizations were recog-
nized: 
• Expo Program Subcommittee 

members Ted Hartson and William 
Riker (co-chairmen), Roger Brown, 
Rex Bullinger, Paul Levine, Ginny 
Morris and Joe Van Loan received 
plaques for their efforts in creating 
the Cable-Tec Expo '95 technical 
program. 
• The Program Subcommittee of 

the 1995 Conference on Emerging 

Technologies was recognized for ef-
forts in the planning of the success-
ful January 1995 conference. Re-
ceiving plaques were: Michael 
Smith (chairman), Jim Farmer, 
Paul Gemme, Hugh McCarley, Dan 
Pike and Jack Terry. 
• The former Gulf Coast and 

Llano Estacado Meeting Groups 
were elevated to full chapter status 
in the Society. 
• Outgoing members of the SCTE 

board of directors Steve Allen (Re-
gion 1), Pam Nobles (Region 2) and 
Bernie Czarnecki (Region 11) were 
recognized for their service to the 
Society. 

• Ed Lowry, Wayne McKinney, 
Jeffrey Shearer and Brian Wilson 
were elevated to Senior member 
status in the Society. 
• Dave Large was elevated to 

Fellow member status in the Soci-
ety. 
• Richard Amell, Robert Baker, 

Mark Bittner and Jim Farmer were 
recipients of Personal Achievement 
Awards. Created in 1986 as the 
Outstanding Achievement Awards 
and renamed in 1991, these awards 
recognize SCTE members who are 
outstanding in the performance of 
their respective jobs in the indus-
try. —› 
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1) Riker accepts a $2,500 check from Phillips Business Information's 
Paul Levine on behalf of "CT" magazine's Service in Technology win-
ner. 2) Outgoing SCTE board members: Steve Allen, Bernie Czarnecki 
and Pam Nobles. 3) Riker congratulates Member of the Year James 
Haag. 

• Crown Cable of Alabama, now 
operating under Marcus Cable of 
Alabama, was the recipient of the 
1995 Chairman's Award. 
• Bela Zador of Jones Intercable 

received first place in SCTE's 
fourth annual Field Operations 
Award competition. Mark Button of 
TCI of Denver and Peter Carr of 
DuCom Inc. were the second and 
third place winners respectively. 
• Expo '95 Program Co-Chairman 

Ted Hartson was inducted into the 
SCTE Hall of Fame. 
• Phillips Business Information's 

Paul Levine presented the SCTE 
with $2,500 for its scholarship fund 
in the name of Time Warner's FSN 
team. The team won Communica-
tions Technology's 1995 Service in 
Technology Award. (See the June 
1995 issue of CT.) 
• James Haag was the 1995 re-

cipient of the Society's Member of 
the Year Award. The chairman of 
the Society's Interface Practices 
Subcommittee, he has been an in-
strumental force behind the sub-
committee's productive establish-
ment of numerous interface and 
connectivity standards. 

SCTE board members 
The Society's officers for the com-

ing year were elected at Expo and 
recognized at the luncheon. 
SCTE officers for the 1995-1996 

term are: Chairman John Vartani-

an, Eastern Vice Chairman Steve 
Christopher, Western Vice Chair-
man Tom Elliot, Secretary Andy 
Scott, Treasurer Robert Schaeffer, 
and additional member of the Exec-
utive Committee Michael Smith. 

The current SCTE board of direc-
tors consists of: Region 1 Director 
Patrick O'Hare, Viacom Cable, serv-
ing CA, HI and NV; Region 2 Direc-
tor Steve Johnson, Time Warner 
Cable, serving AZ, CO, NM, UT and 
WY; Region 3 Director Andy Scott, 
Columbia Cable, serving AK, ID, 
MT, OR and WA; Region 4 Director 
Rosa Rosas, Lakewood Cablevision, 
serving OK and TX; Region 5 Direc-
tor Larry Stiffelman, CommScope, 
serving IL, IA, KS, MO and NE; Re-
gion 6 Director Robert Schaeffer, 
Star Cablevision Group, serving 
MN, ND, SD and WI; Region 7 Di-
rector Terry Bush, Trilithic Inc., 
serving IN, MI and OH; Region 8 
Director Steve Christopher, Comm-
Scope, serving AL, AR, LA, MS and 
TN; Region 9 Director Hugh McCar-
ley, Cox Cable Communications, 
serving FL, GA, PR and SC; Region 
10 Director Michael Smith, Adel-
phia Communications, serving KY, 
NC, VA, WV and DC; Region 11 Di-
rector Dennis Quinter, Berks Cable, 
serving DE, MD, NJ and PA; Re-
gion 12 Director John Vartanian, 
Viewer's Choice, serving CT, ME, 
MA, NH, NY, RI and VT; and At-
Large Directors (representing the 

entire U.S.) Wendell Bailey of 
NCTA, Tom Elliot of TCI and Wen-
dell Woody of Sprint. 

Women in Technology 
Bill Riker, president of the 

SCTE, took advantage of the Expo 
to announce a new annual award, 
"The Women in Technology Award," 
which will recognize and honor 
leading women in technology posi-
tions within the cable and telecom-
munications community. It will cre-
ate visibility for all women in tech-
nical careers within the industry. 
Candidates will be nominated 
through application, and the first 
award will be presented at this 
year's Western Show in Anaheim, 
CA. The award is a joint venture 
between SCTE, Women In Cable 
and Telecommunications and Com-
munications Technology. (See pages 
70-71 for more details and the nom-
ination form.) — LH 
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"System Tests and Measurements" featured Rick Jaworski of Wavetek. 2) Antec's Shellie Rosser and Time 
Warner's Steve Johnson considered the "Emergency Alert System." 3) H-P's John Cecil talks about tests and 
measurements to a packed house. 

Modals, workshops prime up Exposes 
For the first time, the SCTE's 

technical program for its annual 
Expo began with a series of pre-

conference tutorials the day before the 
Engineering Conference. Early arrivers 
to Las Vegas caught up on safety, 
audio quality, effective learning strate-
gies and an industry public affairs pro-
gram. 

In addition to these tutorials, work-
shops, which have traditionally been 
one of the major focuses of SCTE's 
show, were offered both the second and 
third day of Expo. They covered topics 
for most every technical appetite in-
cluding hybrid fiber/coax (HFC), Feder-
al Communications Commission filing, 
telephony and much more. 

Safety training, back care 
Ralph Haimowitz, director of train-

ing at the Society of Cable Telecommu-
nications Engineers, and Barbara 
Wyatt, a general manager at Tele-Com-
munications Inc., hosted the preconfer-
ence tutorial, "Safety Training Pro-
grams and Practical Back Care for 
Field Technicians." 

Haimowitz stressed the importance 
of safety training with cost figures for 
employee injury, noting a long list of 
repercussive costs including: hiring and 
training a replacement, lost customer 
time and dissatisfaction, administra-
tive paperwork, lost production time of 
other employees, extra work for other 
employees, increased insurance and 
worker compensation costs. 

Although an accident may cost 
$10,000 on the surface, these hidden 
costs can add another $40,000 onto the 

bill. With customers paying an average 
of $44 a month for cable service and 
$40 of that paid out to cover direct ex-
penses (programming, salaries, mainte-
nance, etc.), that leaves only $4 per 
customer. At this rate, it would take 
1,250 new customers just to cover one 
accident. 

Wyatt reiterated the importance of 
safety with an instruction on back care, 
citing back and shoulder injuries as the 
most common in the cable industry. 
Proper lifting technique was discussed 
for a variety of situations: retrieving 
equipment from a truck bed, loading 
onto a cable stand, carrying ladders, 
drilling on the side of a home, in-
stalling an outlet and even shutting the 
vehicle door. 

Wyatt instructed with slides of an 
installer in action, stressing that a back 
care program needs to show installers 
the technique, since most people have 
only been told. 

Sound advice 
The tutorial on audio — "Achieving 

Consistent-Quality Audio in the Multi-
channel Universe" — was chaired by 
Dom Stasi, vice president of network 
video services for TCI and had five pre-
senters: Virgil Conanan, senior systems 
engineer, HBO Technology Operations; 
Russ Murphy, director of engineering 
and technical services, The Family 
Channel; Jennifer Hays of Music 
Choice; and Linc Reed-Nickerson, prod-
uct marketing manager for RF and 
cable, Tektronix. 
A key element in this tutorial was 

addressing the common customer corn-

plaint that the "loudness" of commer-
cials is so often much louder than the 
program audio preceding and succeed-
ing the commercial. 

Conanan gave an overview of some 
of the basics of audio and its typical 
distribution. He then addressed a com-
parison of voltage levels vs. loudness 
levels and showed a new all-electronic 
Dorrough Electronics VU (volume unit) 
meter that visually displays the instan-
taneous peak (voltage) level of the 
audio and the "loudness" level. 

Murphy spoke at some length detail-
ing various psycho-acoustic fundamen-
tals involved in the perception of audio. 
He had several examples of audio at 
different compression levels that were 
played back. 

Hayes reviewed some of the basic 
fundamentals of digital audio and its 
applications in satellite-to-headend 
transmission of music particularly. 

Reed-Nickerson outlined the re-
quirements in setting up a stereo chan-
nel and the use of the Tektronix 760A 
in this operation. 

Effective learning strategies 
The lively "Effective Learning 

Strategies" tutorial featured veteran 
cable industry presenters Ron Hranac, 
vice president of engineering for Coaxi-
al International, and Pam Nobles, se-
nior staff engineer for Jones Intercable. 
They offered up advice garnered from 
their extensively earned speaking ex-
pertise. Participants left with plenty of 
ideas on effective training methods for 
workshop-type presentations. 

Nobles focused her talk on specific 
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Our ad agency said 
"too much text". But this is really important stuff! 

The new Model 1205 is the ultimate TDR 
GUARANTEED! With new features and sim-
plified "no menu" operation, the Model 
1205 Time Domain Reflectometer, Cable 
Fault Locator is fast becoming the new 
standard in waveform TDRs. Take a look 
at just two of the exclusive Riser-Bond 
Instruments' features. 

SUPER-STORE WAVEFORM 
DATA STORAGE 

SUPER-STORE provides storage of the entire 
cable under test. Both on-screen and off-screen 
waveform information is stored. You can move 
the cursors, change the VOP, and increase the 
gain of the stored waveform as though you 
were still at the cable site. You can even cor-
rect errors! SUPER-STORE provides up to 
1500 times more storage information than 
any other competitive TDR. It is like com-
paring a snapshot to a full screen movie! 

WAVE-VIEW PC SOFTWARE 
Unlike any other TDR. Model 1205 
comes complete with WAVE-VIEW 
software, turning your PC into a vir-
tual TDR. All instrument keys and set-
tings are shown on-screen allowing you 
to manipulate the waveform. Upload 

_ stored waveforms for unlimited storage rand provide TDR training rïght on your PC. 
You can even modem waveforms to another, ï 

' ocation. Try that with any other TDR! 

AND MORE... 
Model 1 205 also features exclusive independent cur-
-sors .for measuring between any two points, AUT0.  

ARCH which automatically places the cursors, multi  
cf ion noise filt ring, and automatic fault severity 1 

lation. Know the facts before you buy your 
TDR. 

0-688-TpRs 
2-466-0 33 

rilX: 402-466-6967 

Reeder Service Number 103 
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1) S-A's Greg Hardy detailed "Pow-
ering for Reliability." 2) H-P's 
Helen Chen covered the basics in 
"Digital Technology 101." 

tions links for telemetry; 27) end of 
project. 

Preparing for BCT/E testing 
The "BCT/E Technical Certification" 

workshop at Expo was designed to help 
prepare attendees for Broadband Com-
munications Technician/Engineer 
(BCT/E) certification testing with 
overviews of six of the seven categories. 

Mary Nelson, director of certification 
programs for the SCTE, introduced the 
session with a review of the Society's 
testing program and the benefits of cer-
tification. An important change to note 
is that individual exam testing time is 
now limited to two hours. 
Among the presenters were Harmonic 

Lightwaves' Paul Biederman, Antec's 
Bill Cohn, Dovetail's Robert V.C. Dickin-
son, Coaxial International's Ron Hranac, 
Ameritech New Media Enterprises' Jim 
Kuhns, SCTE's Mary Nelson, and View-
er's Choice's John Vartanian. 

For example, in Kuhns' presentation, 
he stressed knowing three things: your 
references, your formulas and your cal-
culator. It's one thing to know that the 
answer is in your references, but two 
hours is very little time to skim thou-
sands of pages in search of it. Kuhns 
also said calculators with memory are 
not allowed nor is any other device that 
holds memory (e.g., laptop computer). 

Kuhns covered a variety of general 
considerations including regulatory 
agencies and rules, noise and distor-
tions, modulation techniques and mea-
surements. In particular, attendees 
were told to prepare for questions about 
microwave, fiber-optic and satellite sys-
tems, and public switched networks. 

Bask digital 
The workshop "Digital Technology 

101" was divided into two parts: "Digi-
tal Cable Theory" presented by Megel 
Brown of Comcast Communications, 
and "Testing Video on Cable TV sys-
tems" presented by Helen Chen of 
Hewlett-Packard. 

Brown described some of the funda-
mentals of digital theory including 
pulse code modulation (PCM) of analog 

video. He also described the sampling 
and quantization of analog video to get 
digital video, fundamentals of digital 
compression, and the error coding re-
quired in transmission. He outlined dig-
ital multiplexing and made some com-
parisons of quadrature amplitude mod-
ulation (QAM) and vestigial amplitude 
modulation (VSB). 

Chen described methodologies to test 
digital video. First she outlined the 
challenges to analog that are presented 
by digital. In the section on testing digi-
tal video, she showed test measurement 
results of power and spectrum of aver-
age power of digital video illustrating 
where the power and spectrum test 
points are. In her discussion of spec-
trum tests she listed ingress, noise and 
analog intermodulation product inter-
fering with digital video signals. Also, 
she pointed out that composite second 
order (CSO) and composite triple beat 
(CTB) in a mixed analog/digital system 
and digital video spill-over into adjacent 
analog channels are important tests. 
She showed some actual tests display-
ing constellation/eye diagrams, 16-QAM 
and 16-VSB modulation. 

EAS Not too expensive 
The Federal Communications Com-

mission has adopted the Emergency 
Alerting System (EAS) to replace the 
existing Emergency Broadcasting Sys-
tem (EBS). In the EAS workshop, Ken 
Wright from Intermedia Partners, 
Frank Lucia of the FCC and Shellie 
Rosser from Antec, gave their perspec-
tive on what is involved for cable opera-
tors in complying with these new rules. 

For starters, broadcasters have until 
July 1, 1996, because they have been 
doing EBS transmissions for some 
time, while cable operators have until 
July 1, 1997, because this whole area is 
new to them. 

Lucia said that EAS would not re-

quire the standard two-tone decoders 
now used in the broadcast EBS. 
Rather, cable operators will use a new 
kind of digital decoder to receive emer-
gency data. Lucia noted, "Since the sig-
naling is digital, you can automatically 
develop audio or video streams based 
on the signal itself" 

In fact, automation is important be-
cause the FCC is considering allowing 
unattended broadcast studio facilities, 
which would necessitate EAS equip-
ment that could be activated with no 
human intervention. 

The two-tone signal itself will re-
main as part of the protocol for sending 
EAS messages and will be used to alert 
the slightly hearing impaired of the 
emergency. 

Cable operators will only be re-
quired to be able to detect national 
emergency notification, emergency ac-
tion termination, and monthly and 
weekly testing. However, once the in-
frastructure is in place, it will be easy 
for them to carry emergency messages 
from local sources about such things as 
tornadoes or floods. 

There are still some questions with 
regard to the size of small operators 
that can be exempted from the rules, as 
well as the EAS rules applicability to 
cable competitors like multichannel 
multipoint distribution service 
(MMDS). Lucia noted that the FCC has 
not settled on an exact definition of 
small operator for the purpose of exclu-
sion from the EAS rules. He did note 
that it may or may not correspond to 
the communications definitions of a 
small operator with respect to rate re-
lief. 

Lucia also said that they have not 
formulated a specific plan for MMDS 
operators. However, according to a let-
ter he received from the Wireless Cable 
Association, wireless operators sounded 
positive about participating. Bell At-
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NEW POLYETHYLENE 
ENCLOSURES. 

Trap Mounting Bracket 

Channell Commercial's high quality ABS plastic enclosures are well 
known in the industry and are used extensively throughout the 

world. Now, we've added a new series of enclosures to meet the 
needs of our economy-minded customers: The Economy Pedestal 
Housing (EPH'") Series of high production, injection-molded 
polyethylene enclosures for housing taps and splitters. They're 
engineered and manufactured to our usual high standards in 

our own facilities, but designed for applications where security 
is not a major concern. 

EPH Series enclosures feature constant wall thicknesses 
and include many of the other features found on our 
most popular Signature Series (SPH'") enclosures. These 
cost-competitive polyethylene enclosures have the highest 
possible UV protection, yet are far superior in design 
to any existing polyethylene enclosures found in the 

industry today. 

When economy is a factor and security is not a 
major concern, take a good look at Channell's EPH 
Series of polyethylene enclosures. Call toll-free 
today for complete information. 
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S-A's Greg Hardy and Comm/net's 
Tom Osterman field questions on 
"Powering for Reliability." 

lantic also has said it was interested in 
participating, but it had some concerns 
on how EAS will blend with its video 
delivery system. Direct broadcast satel-
lite (DBS) will be approached by the 
commission for participation since it is 
a national network in scope. 

Rosser talked about the technical re-
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Rev Up 
your 

Revenues! 
Integration Specialists, Inc. assists cable 

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

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

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

LI LI LI Inte(iration LIL1LI 
Li [ii Specialist-slim.  

66 Canal Center Plaza 
Suite 650 

Alexandria, VA 22314-1591 
(703)706-9000 • Fax (703)706-9010 

Meridian Technologies • Astarte Fiber Networks 

Reader Service Number 224 

quirements for receiving and relaying 
EAS messages over the cable system. 
The FCC EAS mandate gives cable op-
erators two options for compliance. 
They can provide audio and video mes-
saging on all channels, or they can 
send an audio signal on all channels 
with instructions to tune to one video 
channel with more information. 

The first approach can be imple-
mented for $5,900 to $9,500 per head-
end if it is already IF-equipped. In this 
scheme, a character generator creates 
an emergency information video 
stream. An IF processor bypasses all 
regular channels with the emergency 
information video stream. 

The second approach can be imple-
mented for $5,600 to $9,800 per head-
end. Rosser maintains this approach is 
less labor-intensive than the IF ap-
proach. However, the cable operator is 
required to supply special in-home de-
vices for the deaf to receive this signal, 
which could add another $50 per deaf 
home passed. Considering that the av-
erage rate of hearing disability is 3%, 
that could add up significantly in a 
large system. 

Walk on the filed side 
At the "Inside FCC Form Process-

ing" workshop, FCC representatives 
John Wong, Michael Lance, Priya 
Shrinivasan and Priscilla Wu briefly 
covered some problem areas many 
cable operators run into when filling 
out forms such as the basic signal 
leakage report. 

Lance touched on some specifics of 
home wiring regulations mandated 
by the FCC. He also broached the 
topic of electronic filing. Although the 
FCC does see the benefit of electronic 
filing and has been looking into it, 
Lance summed things up with, 
"We've run into a lot of roadblocks." 
Don't look for the commission to be 
able to accept electronic filings imme-
diately. 

Shrinivasan gave tips on CARS 
and aeronautical notifications while 
Wu offered advice on filling out your 
Form 320 and 325. 

The basic idea behind the work-
shop was a simple, familiar one (yet 
one that is often not adhered to): For 
faster service and less heartache from 
the FCC, review your forms thor-
oughly and make sure they're com-
plete before you send them off. 
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Network architectures 
Kenneth Metz of AT&T and Jeff 

Sauter of C-COR presented a work-
shop on network architectures in 
which they discussed some of the con-
siderations in rolling out new services 
like voice and data applications on top 
of cable TV networks. Metz suggested 
that telephony is actually one of the 
easier services to deploy from a net-
work architecture standpoint. 

The key to this ease of deployment 
is the large base of SONET equipment 
on the market, which makes it easy to 
add and drop telecommunications sig-
nals in a ring architecture. In the 
headend, there needs to be a host digi-
tal terminal (HDT), which connects a 
telephone switch to the coax network. 
On the customers side, a network in-
terface unit (NIU) is used to bring the 
telephone signal into the customer 
house. 

Metz said the operational support 
systems (OSS) that support telephony 
are relatively new technology for the 
cable industry, although telcos have 
been using them for years. Personal 
communications services (PCS) is an-
other technology that is being trans-
formed by the cable industry because 
cable networks can deploy PCS with-
out having to install 40-foot towers. 

The most complicated service for 
these new networks will be real-time 
transaction bases services like video-
on-demand (VOD). In addition, such 
service also would need a mechanism 
for encrypting all video and other com-
munications to keep them secure. Metz 
said that there is a debate on whether 
to encrypt content before it is put on 
the server or as it is played to the con-
sumer. Encrypting it beforehand may 
be cheaper to do, but it could make it 
available to less users. 
ATM is being considered for new 

cable services. Said Metz, "There is at 
least one MSO that wants to send 
ATM all the way to the home. But 
there is a 10% loss of capacity due to 
the ATM headers." 
ATM would enable a cable operator 

to stream multiple channels of video 
from a server to a video module that 
would convert it into something that 
could run over the coax network. The 
video module would enable you to put 
six to eight MPEG streams onto one 6 
MHz channel. 

Sauter of C-COR said one of the 

Ken Metz of AT&T and C-COR's 
Jeff Sauter answered questions 
and considered comments in the 
"Network Architectures" work-
shop. 

largest differences in cable networks is 
area size. The smaller the size of the 
service area covered by a fiber node, 
the more capacity you have available 
per user, and the more reliable your 
network. However, there is a tradeoff 

WHEN IT COMES 
TO OPTICAL FIBER 
WE'VE GOT YOUR 

UMBER. 
Now HERE'S OURS. 

Cable TV technicians and engineers 

already know that Corning's consistent and 

field-friendly fiber provides the industry's 

lowest splice loss numbers. 

Now, when it comes to timely information 

for cable TV fiber applications, here's the 

only number you'll need. 

Call the Coming 
Optical Fiber 

Information CenterTM 
800-525-2524. 

Ext. 554 
Everything you want to know 

about optical fiber. 

All from the most extensive fiber 

reference source in cable television. 

CORNING 
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1) AT&T's Ken Metz said telepho-
ny was actually one of the easier 
services to deploy from a network 
architecture standpoint. 2) "Prac-
tical CATV Networks" featured 
Bill Morris of Corning. 

in that smaller sized service areas cost 
more per home. 

In general, the cost of fiber-optic 
terminal components are going down 
so that it will eventually be cheap 
enough to bring fiber to very small 
node sizes. However, the high cost of 
lasers and receivers makes it too ex-
pensive today. 

Sauter said, "If I had a fixed budget 
to spend on a project, I would figure 
out a way to spend as much of that 
money on glass and as little on termi-
nal equipment as possible. I know the 
more glass I have, the more potential I 
have for new services." 

More power 
The "Powering for Reliability" work-

shop covered some of the issues in-
volved in powering new HFC-based 
networks. Tom Osterman, president of 
Comm/net Systems Inc., said that relia-
bility is more important than it ever 
has been as cable operators begin de-
ploying telephony. 

While cable systems currently oper-
ate at 60 VAC, 60 Hz, telephone elec-
tronics are generally powered by 48 
VDC power supplies. But neither of 
these systems fully address the power-
ing needs required by telephony over 
HFC. Consequently, Osterman said he 
is seeing a divergence of approaches in 
this area. 

One approach that is being under-
taken by Pacific Bell in its HFC tele-
phony deployment is to use 90 VAC 
over the coax running at 1 cycle per 
second. The higher voltage lets PacBell 
drive the energy farther into the sys-
tem with less amperage. It has chosen 
to go with 1 Hz AC powering because 
research has indicated that AC power 
supplies with less than 10 Hz are less 
likely to cause fatalities when acciden-
tally touched. Osterman said, "There is 
an argument that a low frequency op-
eration is safer. That is still controver-
sial and you will find quite a few differ-
ences of opinion." 
DC via the local loop is another op-

tion but then you can run into prob-
lems with corrosion. Osterman noted 

that advances in the manufacturing 
process and a better job at weather-
hardening the plant could help reduce 
the corrosion problem. 

Telephone systems require signifi-
cant power for generating the ring on 
old telephones. This is changing with 
the advent of solid-state telephones. 
However, cable operators will have to 
be able to support the large installed 
base of existing phones. Initially, it was 
thought that each telephone would con-
tinually draw 5-12 watts of power. But 
Osterman said that many manufactur-
ers are looking at creating systems that 
sleep when not in use, much like cellu-
lar phones. 

Another concern is how you will pro-
tect other equipment connected to the 
coax powering system. If it is not prop-
erly grounded, the high power in these 
systems could destroy cable system 
equipment. Worse yet, if high power 
gets into the home, it could destroy a 
customer's digital set-top or a $2,000 
home entertainment system. 

You also need to worry about the 
customer. Osterman said he has heard 
stories about telephone customers 
putting 120 V across the telephone cir-
cuit just to see what they can blow out. 
He asked, "What will we do to protect 
our customers from doing the same 
thing?" 

Greg Hardy, director of new busi-
ness development at Scientific-Atlanta, 
explored some of the trends in power-
ing components. He noted that RF am-
plifiers are now being produced to han-
dle 15 amps of power vs. only 10 amps 
a few years ago. "If I can get 50% more 
current, I have a whole lot more flexi-
bility in where I put power supplies," 
he said. 

Another important feature that 
must be incorporated into the next gen-
eration of taps is AC/RF bypass opera-
tion. Otherwise, every time a techni-

cian opens a tap for repair, he could 
take out every single subscriber below 
that point in the network. This same 
phenomena is true for amplifiers. 
Hardy said that the cable industry 
needs temporary amplifiers for service 
needs. 
How much power will these new 

networks take? Hardy said a telephony 
system with a 25-30% penetration rate 
over a HFC network will double the 
cost of powering a standard video net-
work. 

Practical networks 
This workshop covered a number of 

areas of practical importance to cable 
TV engineers. William Morris, cable 
applications engineering manager at 
Corning, gave a presentation on "Work-
ing With Optical Fiber in the Field." He 
said that the cable industry currently 
consumes 32% of all fiber in the United 
States, which is as much as the region-
al Bell operating companies (RBOCs). 

Morris covered all the basics in-
volved in splicing together fiber-optic 
links. In addition, he covered some of 
the promising work going on in deploy-
ing 1,550 nm optical networks for cable 
TV. He said that 1,550 has been a 
problem in the past because of the high 
dispersion in that optical window. How-
ever, his company has perfected some 
techniques in producing low-cost dis-
persion-shifted fiber optimized for 
1,550 nm communication. 

Tony Nieves, product manager at 
Keptel, gave a presentation on cus-
tomer demarcation. Although he cited a 
number of reasons for installing demar-
cation points, such as the ability to con-
trol egress and ingress on cable sys-
tems, the most pressing reason was 
that the 1992 Cable Act requires them. 

Nieves estimated that 80% of all ser-
vice calls are drop-related. The demar-
cation point serves as a convenient test 
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Standard The Right Technology at the Right Time 
J' Communications 
SATELLITE & BROADBAND 
PROIDLJcrs ID I N/ ISIc> 

THE SHAPE OF THINGS TO COME 
INTRODUCING THE FUTURE IN 

NETWORK MODULATOR SYSTEMS!!! 

he future of CATV headends is NOW in your hands! Standard 

Co unications Corporation's highly anticipated Stratum Modulation 

System offers you the first completely integrated, self-healing headend 

distribution system. Standard, a name synonymous with advanced 

headend technology, provides RF performance that is unequaled and 
unmatched. The Stratum's frequency agile modulators are designed to 

meet, or exceed the RF performance of the best fixed channel systems. 

Stratum's unique design approach enables multiple RF channels to be 

combined in a master headend or remote digital hub, with rebroadcast 

quality noise and spurious performance. With the system's optional 
software remote control, you are able to operate and maintain multiple 

remote hub sites from one location. Also, The Stratum's built-in automatic 

back-up feature ensures continuous operation, even in the event of 

multiple failures, without external intervention. 
We think the Stratum will revolutionize the future of cable headends----

we invite you to come see for yourself. Once you see what it can do, we 

think you'll agree! 

Clayton Dore 
Director of Sales 

& Marketing 

Standard Communications has 
long been associated with the 
development and advancement of 
broadband headend equipment. A 
self appointed role, perhaps; but 
because of our advances, one now 
welcomed by our industry. We 
have delivered where other 
attempts have faltered. You have 
decided to incorporate Standard's 
innovative products into your 
systems and, with your continued 
support, we will deliver the next 
generation headend.. 
While our competitors were 

trying to deterrniine how Standard 
Communications could engineer the 
industry's first single rack, integrated 
receiver descrambler (the Agile IRD 
II). we presented the first remote 
control, frequency agile 
modulator...the TVM450. The 
development of both the IRD Il and 
the TVM450 came years before the 
industry was willing to accept remote 
control, automated switching, and 
redundacy as vital, integral elements 
of its future. The industry's 
philosophy concerning agile systems 
did not deter us from further 
developing the STRATUM Series. 
The is the first,full 
featured, integrated, intelligent RF 
distribution system; a system that can 
detect,correct, notify, monitor and 
align, before the subscriber can 
reach the telephone to register his 
discontent. 
The STRATI IM will agitin prove 

that frequency agile systems have 
becon e the inch_ st y sta s dia. 



Technical Analysis of the 
VSB-AM 550 MHz Headend 

For many years to come, we 
anticipate as many as 78 analog e 
VSB-AM TV channels to = 

N7 
continue to be distributed = 
throughout the system. These 75 

”. analog signals will have to e 
coexist with various types of 1. 

o modulated carriers, both above o 
and below the 50 to 550 MHz 70 

traditional satellite signals, off-air 
signal sources, or by the new 
digital superhighway, fixed and 
agile RF headend systems will 
share many of the same 
problems. 
The big question of passively 
combining multiple TV channels 
is:" how are we going to deal with 
the broadband noise?" 
Standard Communications was 

one of the first manufacturers to 
bring an agile CATV receiver to 
market - the Agile 24M. Prior to 
the introduction of this product, 
changing channels meant 
changing reference crystals and 
re-tuning the demodulator. Many 
people doubted an RF tuner 
synthesizer could be built with 
adequately low phase noise and 
sufficient long-term stability. 
The doubters were wrong. The 
current generation of satellite 
receivers are extremely agile and 
stable, with excellent phase noise 
performance. 
A few years later, frequency 

agile modulators were introduced 
to mixed reviews. Unfortunately, 
some manufacturers jumped 

band. Whether driven by 
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the gun and began marketing tuner synthesizers 
designed primarily for VCRs or set-top converters. 
These tuners provided agility, but at a significant cost 
in broadband noise. Also, because they were being 
pushed far beyond their design limitations, many 
other spurious signals came out in the modulator's 
final output. In the end, the industry labeled agile 
modulators, "for standby use only." 
When I came to Standard in 1985, serious 

development of a frequency agile modulator line was 
just getting underway. Our biggest hurdles were 
broadband noise, phase noise, spurious suppression 
and long-term stability. Interestingly, these were the 
same hurdles Standard had already solved with the 
Agile 24M receiver. We suspected that with high-
level mixing, dual IF filtering, precision PLL VCO 
synthesis and low noise amplification, a broadcast 
quality modulator could be developed. Little did we 
know it would take nearly five years to develop the 
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attributes. 
The TVM450 was finally 

introduced in 1990, and 
Standard has been 
improving on its technology 
ever since. We now market 
550 MHz products and will 
be introducing 750 MHz 
products next year. 
Standard developed an out-

of-band noise specification 
for these products that will 
allow over 78 VSB-AM 
modulators to be combined 
by maintaining a C/N over - 
81 dBc (measured in a 4 
MHz resolution bandwidth) 
for each modulator. As you 
can see from the chart, if 
every modulator maintains 
an out-of-band C/N of over-
80 dBc, the combined 
analog RF system will have 
a C/N of -62 dBc, thus 
exceeding all NTC7 
requirements and all set-top 
tuner noise thresholds. With 
spurious distortions below - 
60 dBc, -80 dBc noise 
performance, and RS250C 
video/audio specifications, 
we will have created an 
analog RF headend system 
capable of exceeding all of 
today's digital and analog 
requirements. 

Warren H. Davis, Jr. 
Director of Technology 

Standard to Exhibit, Host Hospitality Suite at SCTE. 

Finally, cable headend technology that has caught 
up to the 21st century! Come see Standard 
Communications full line of broadband cable 
headend products at the SCTE Show, Las Vegas, NV, 
on June 15-16, Booth #291. Whether integrating, 
automating, or building from the ground up, let 

Standard show you how to get a head start on the 
future. 
Standard Communications will be hosting it's 

Hospitality Suite on Friday June 16, in the Las Vegas 
Hilton, from 6-9pm. Come by our booth during the 
show to receive your invitation! 
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Typically, the Stratum is thought of as a totally integrated system, offering eighty channels 
of RF modulation, with automatic backup and remote control abilities. However, the Stratum 
system is also comprised of multiple components, which may be configured to meet the exact 
requirements of the master headend or regional hub. In order to get the most out of the 
Stratum system, it is important to understand each of the components. 

The three major components in the Stratum system are the frequency agile modulators 
(NAM550), the rack frame (NRF550), and the power supplies (NPS550). In addition, there 
are optional components, including the redundancy module (NSB550) and the remote control 
software. 

The NAM550 module is a frequency agile 550 MHz modulator. Up to 8 modules (channels) 
can be housed in the NRF550 rack frame. There are three different variations of the NAM550 
modulator: the NAM550-IF frequency agile IF upconvertor; the NAM550-BBV frequency 
agile modulator for baseband video and 4.5 MHz audio inputs; and the NAM550-BVA 
(pictured at left) frequency agile modulator for baseband video and baseband audio inputs 
(available October 1995). 

The NRF550 Rack Frame holds up to eight NAM550 modulators and one NPS550 power 
supply. In addition, the NRF550 contains an 8x1 passive combiner and an interface for 
remote control. Like the NAM550 modulator, there are three varieties of the NRF550 rack 
frame: the NRF550-IF, to be used with NAM550-IF modulators; the NRF550-BBV, to be used 
in conjunction with NAM550-BBV modulators; and the NRF550-BVA, which is used with 
NAM550-BVA modulators. 

The NPS550 (pictured at right) is the power supply for the NRF550 rack frame. Only 
one NPS550 is required per NRF550. There are two variations of the NPS550. The 
first is the NPS550-AC, which is for use with 110 VAC power sources. The second 
variation is the NPS550-DC, which is for use with -48 VDC power sources, and will 

be available in October 1995. 

There are two optional components which, when added to the Stratum, enhance the 
system's capabilities. The NSB550 Redundancy Module Option gives the Stratum 
chassis the ability to re-route signals away from failed modulators, and toward 
designated back-up modulators. It may be added to any of the NRF550 series rack 
frames. Only one NSB550 is required per rack frame. 

The second option is the soon to be released Windows® compatible software, which 
will allow the user to make adjustments to the Stratum system from a remote location. 
In fact, changes may be made to many headends from one location using this software. 

The Windows® compatible software will be available in October 1995. 
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NEW PRODUCT ANNOUNCEMEN1 

tandard Communications Corp.is proud to announce two new products, the MT630 and the SCM470, 

designed for use in small to medium cable systems! 

Agile IRD-SC (MT630) 

The MT630 is a compact 1.75" integrated receiver 
descrambler, designed specifically for small to medium 
capacity distribution systems. This receiver features 100 
KHz PLL synthesized tuning, front panel signal strength 
meter and fine tuning control, providing unequaled 
performance in the harshest of headend environments. 
The MT630 has block conversion 950-1450 MHz RF 
input. 

Agile IRDII 
MT650-Integrated 

TVM550/550S 
Frequency Agile 
Modulator 

Standard's latest broadband modulator, the TVM550, 
continues to impress system engineers with its 
unparalleled RF noise specifications and virtually spurious 
free performance. This kind of system performance was 
previously available only with fixed frequency 
modulators. The system has ultra-stable phase-locked RF 
circuitry, and is tailored specifically for the expansion of 
channels, the upgrading of headends, or the building of a 
complete system. 
The TVM550 monaural configuration is competitively 

priced at $1.349. The TVM550S, with integrated BTSC 
stereo generator, is $1,985. 

SCM470 Television Modulator 
This is the perfect companion for the MT630 IRDi 

Designed for CATV and SMATV, this continuous duty: 
cycle, VSB AM modulator provides ultra stable, virtually 
spurious free RF output. The RF output is frequency agile 
from 50-470 MHz, and has out of band noisâ 
specifications rivaling many fixed modulators. Witt 
optional BTSC and 4.5 MHz input or I.F. loop-through ki , 
for scrambling systems, this is a versatile, economica, 
solution for new systems or system rebuilds. 

The Agile IRDII, a 950-1450 MHz RS25013f, 
rebroadcast- certified commercial grade satellite receiver 
and VideoCipher®RS descrambler module, fits in a single! 
19" EIA rack space. Dual band compatability ensures C ot 
Ku-Band full or half transponder operation. 

Additional audio subcarrier demodulator accessorie4 
allow for the processing of all major audio subcarriers. 

Equipped with the VCRS descrambler module, the 
MT650 is competitively priced at $1,356. For services no 
VideoCipheeencrypted, the MT650 may be used as 
a full featured, stand-alone receiver for $759. 

*VideoCipher® is a registered trademark of General Instruments Corporation 

These products are backed by our Gold Standard Support Program which includes the Seven-Year Guarantee and 
Lifetime Loaner Program. 

e 
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of 46.9 hours annually vs. only 8 hours 
for a passive network with redundancy. 

mint for verification of loop integrity. 
›Tieves said it is time to develop stan-
lard installation procedures for net-
vork interface devices. In addition, 
!able operators should follow the SCTE 
;pecifications for network interface de-
ices that serve as demarcation points 
nt,o the customer's home. 
John Phillips, a product specialist at 

liecor, gave a presentation on headend 
lesign. He said that cable TV fiber 
nanagement can be broken into four 
ategories: interconnect solutions, pas-
ive component solutions, splicing solu-
ions and administrative solutions. 
The interconnect solutions refers to 

—he function of splicing the equipment 
o the fiber. The connection is not 
tardwired to enable easier testing and 
naintenance. The passive component 
;olutions help integrate WDMs, split-
ers and other passive components into 

 he network. Ideally, these are selected 
n a package that is compatible with 
he total distribution system. 

Splicing solutions provide a way of 
nterconnecting outdoor 
quipment to indoor cable in the head-
nd. Administrative solutions consist 
f software for tracking and managing 
he fiber. Although this information 
an be maintained in paper format, it 
an typically get outdated. 
Chuck Merk, vice president of engi-

Leering at Phillips Broadband 
'ietworks, gave a presentation on 

 ATV broadband network reliability. 
le presented a technique for deter-
aiming subscriber annual downtime 
aused by network failure. He did an 
malyses of different architectures 
esed on the failure rates of Phillips 
quipment. 
Merk's results indicated that net-

7orks with redundant fiber substan-
>tally reduce network downtime. For 
xample, a passive network with no re-
lundancy would be down an average 

Tests and measurements 
The "System Tests and Measure-

ments" workshop was divided into 
three parts: "RF/Video Monitoring and 
FCC Reports" presented by John Cecil, 
Hewlett-Packard; "Reverse Path Test-
ing" presented by Rick Jaworski, 
Wavetek Corp.; and "Quality Audio for 
Subscriber Satisfaction" by Linc Reed-
Nickerson of Tektronix. 

Cecil listed the agenda for system 
tests and measurements: video mea-
surement techniques and accuracy; 
RF/video monitoring and data collection; 
data organization and FCC reports. The 
video measurements are differential 
phase, differential gain and chromi-
nance-to-luminance delay inequality 
(CLDI). He talked about the accuracy of 
video measurements and combining ac-
curacy of video measurements. 

Cecil presented block diagrams of 
the test equipment configuration at the 
headend and discussed absolute mea-
surements of DG (differential gain), DP 
(differential phase), CLDI and relative 
measurements of the same. He de-
scribed improving relative DG and DP 
measurement accuracy. 

Jaworski discussed the limitation of 
the reverse path — i.e., poor carrier-to-
noise (C/N) — due to the summing ef-
fect of noise from all over the system 
and ingress from other services in the 
reverse frequency range. Add to that 
the fact that more fiber and more hubs 
and nodes allow better performance 
and therefore more services. He speci-
fied the required reverse path measure-
ments and frequency response in addi-
tion to the required reverse path mea-
surements of noise and ingress. Ja-
worski showed methods of testing re-
verse sweep frequency response and 
methods of testing reverse sweep of 

1) FCC representatives Priscilla 
Wu, Priya Shrinivasan, Mike 
Lance and John Wong gave form 
processing tips in their workshop. 
2) Mike Smith proxied BCTIE test-
ing. 

noise and ingress and discussed sweep-
ing multiple reverse trunks. 

Reed-Nickerson focused on the prob-
lems of providing balanced loudness 
from channel to channel and proper 
level setting at the headend. He dis-
cussed understanding audio psycho-
acoustics and reviewed ersc stereo 
and how to use Lissajous patterns for 
stereo setup and how to interpret the 
Lissajous display. He advised that the 
operator should "surf' the channels 
(just like subscribers do) to find any 
"too loud" or "too soft" channels that re-
quire adjustment. 

Bask telephony 
The "Telephony 101" workshop had 

three parts: "The HFC Network and 
Competitive Access" by J. R. Anderson 
with Antec; "Telephony 101: Basic In-
formation, Facts and Figures" by Ralph 
Haimovvitz, SCTE; and "A Primer on 
Telecommunications Switching" by 
Justin Junkus of AT&T CATV Switch-
ing Products. 

Anderson discussed typical LEC 
(local exchange carrier) networking 
components and the proposed delivery 
of "access" traffic via the alternate 
broadband network detailing the fiber-
optic broadband network components. 
He discussed power RF taps and out-
lined system maintenance considera-
tions for broadband networks. Ander-
son emphasized that the quality of the 
drop system components must be high 
and all components specified for the 
best microrefiection characteristics. 

Junkus said the objectives of his 
presentation were to clarify the role of 
a talco network switch, describe a typi-
cal switch architecture, discuss tradi-
tional switch interfaces and transport, 
and introduce switch capacity metrics 
and talco applications. He then pre-
sented a review of current telecommu-
nications switching in great detail, de-
scribing switch components as a special 
purpose computer with distributed pro-
cessing architecture. He outlined 
switch applications along with cus-
tomer service requirements. — EB, 
LH, GL, LL, AS 
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1) Expogoers converge on the 2) exhibit hall where over 325 companies displayed their wares. 3) and 4) At-
tendees performed their own fiber-optic splice at a workshop on the floor courtesy of AMP and 
Sprint/North Supply. 

Itettrir lausu1 MCI» 

The SCTE Expo show floor is 
heralded by those in the cable 
technical community for its 

all-technical focus. A total of 3,900 
attendees and 2,900 exhibitor per-
sonnel had the opportunity to ex-
change buzzwords and get hands-on 
with the latest cable telecommuni-
cations gear, and although this is 
the big draw, there's more going on 
in the exhibit hall than that. 

Training lounge 
A fiber-optic splicing workshop 

was offered at the show floor's tech-
nical training center. Attendees 
performed their own fiber-optic 

splice, courtesy of AMP and 
Sprint/North Supply, and toted off 
personalized certificates for their 
efforts. 

SCTE bookstore 
At the entrance to the exhibit 

hall was the ever-busy SCTE Book-
store. Expo '95 T-shirts were avail-
able for collectors, (how many do 
you have?), as well as manuals, 
templates, videotapes and more. 
New this year is the SCTE jacket 
and windbreaker. Call the SCTE at 
(610) 363-6888 if you missed your 
chance during the Expo to pick up 
Society fare. 

floor 
Exhibitor training center 

The SCTE offers vendors the op-
portunity to demonstrate their 
products in a formal presentations 
at the exhibitor training center, 
which was located at the back of du 
hall. The following participated: 

• Ray Blair, technical sales rep-
resentative from Sencore, covered 
simplifying installations with com-
prehensive pass/fail tests. 
• "How To Double the Life of 

Batteries in Cable Power Supply 
Service" was offered by Dean Kinze 
of Cox Cable of Louisiana and A.J. 
Finnin of IDK Technologies. The 

46 AUGUST 995 • COMMUNICATIONS TECHNOLOGY 



The AM Serles 
Standby Power 

Supply 

The FM Serles 
Uninterruptible DC 

Power Supply 

Enclosures 
For Cable Television 

Applications 

- —Ir 

Batteries 
Cable Television 
Specific Batteries 

The World Leader 
in Reliable Power 
As cable television audiences around the 
world have come to expect reliable service, 

operators have come to depend on Alpha. 

The XM Series CableUPSe was the first UPS 

for broadband applications and has become the 

world standard for reliable communications 

powering, including the newest architectures. 

With a complete line of cable TV powering 

products ranging from power supplies to Amp 

Clamp" surge suppressors and cable TV 

specific batteries, Alpha provides the world's 

cable operators with complete power solutions... 

and peace of mind. For more information, call: 

1-800-421-8089 

The AM Serles 
60 & 90 VAC CableUPS" 

Power Supplies 

The BPS Sales 
Broadband Power 

Systems 

The APC Serles 
Non-Standby 
Power Supply 

telo 
The CM Selles 
UPS Systems for 
Headend & Office 

  The Amp Clame 
Surge Suppression 

Product 

Sales & service offices throughout the world   

I USA h LATIN AMERICA I CANADA h PAC MM > UK a EUROPE I SEVRANT > MIDDLE EAST 
Alpha Technologies Alpha Technologies Alpha Technologies Alpha Technologies Alphatec 
Tel: (360) 647-2360 Tel: (604) 430-1476 Tel: +44-1279-422110 Tel: +49-9122-997303 Tel: +357-5-375675 
Fax: (360) 671-4936 Fax: (604) 430-8908 Fax: +44-1279-423355 Fax: +49-9122-997321 Fax: +357-5-359595 ALPHA TECHNOLOGIES 
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I) Expogoers tweaked with the latest products on the show floor. Some of those participating in presenta-
tions at the Exhibitor Training Center included 2) Photon Kinetics' Darryl Rakestraw and 3) Cox Cable of 
Louisiana's Dean Kinzel and IDK Technologies' A.J. Finnin. 4) Hitting the floor. 

demo detailed a comprehensive pre-
ventive maintenance program im-
plemented by Cox that also employs 
IDK's Rejuvenator pulse amplitude 
charger/conditioner for batteries. 
(Look for an article on this in a fu-
ture issue of CT.) 
• Darryl Rakestraw of Photon 

Kinetics demonstrated the compa-
ny's Model 7500 mini-OTDR. Intro-
ducing the unit as the first full-fea-
ture, full-function mini-OTDR, he 
highlighted its CATV installation 
and maintenance applications, in 
particular the unit's loss table that 
automatically calculates the re-
flectance of mechanical splices as 
well as optical return loss for the 
entire span. 
• Moez Adatia, accounts manag-

er for Gould Electronics, gave a 

presentation on optical components 
in CATV systems — fiber-optic 
splitters and wavelength division 
multiplexers. He covered advances 
in technology for splitting and tap-
ping off light from optical fibers, as 
well as wave division multiplexers 
that can enable a cable operator to 
put two or more optical signals onto 
a single fiber. 
• Siecor's Marty Anderson 

demonstrated the company's 
FuseLite fusion splicer and connec-
tor, conducting a direct fusion 
splice of a factory-polished connec-
tor. The ferrule-design connector 
contains a fiber polished in the fac-
tory, eliminating the need for field 
polishing, increasing termination 
quality and reducing connector in-
staller time. This "near zero 

length" pigtail is available in sin-
gle-mode and multimode versions, 
and FC, ST-compatible and SC op-
tions. 
• Performance Cable TV Prod-

ucts' Jud Williams presented his 
company's Model PS7200 products 
in the "True Online Double Redun-
dant UPS" tech demo. The technol-
ogy can be pole- or ground-mounted 
for a variety of applications. 
• Society staffers conducted two 

demonstrations designed specifical-
ly for its chapter and meeting 
group officers attending the Expo. 
Howard Whitman focused on 
"Using SCTE's Interval To Promote 
Local Chapter Activities" and Rick 
Bechtel covered "How To Form a 
Local SCTE Chapter in Your Area." 
— EB, LH, GL, WL 
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Now's not the time to be scratching your head with questions. 
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ty feet up with your hands full. 

Let's hope you understand the ins 
d outs of your cable test equip-
nt -£+ or that your equipment is 

tun HP CaLan. 

Our. easy-to-use, one button mea-
surements give you accurate and 
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Aside from Las Vegas' obvious attractions — the 
gambling, the shows, the lights, the Elvis imper-
sonators — Cable-Tec Expo attendees had plenty 

to keep them busy in the evenings after a full day of con-
ferences, workshops and laps around the show floor. 

Arrival Night, Welcome receptions 
On Tuesday night, most Expogoers arrived in Las 

Vegas and were treated to the Arrival Night Reception by 
Wavetek RF Products. Food, beer and raffles make this a 
popular first-chance to socialize every year. The following 
night, Alpha Technologies, Nortel, Sprint, Times Fiber 
Communications and the SCTE sponsored a Welcome Re-
ception, which featured the fourth National Cable-Tec 
Games. 

Cable-Tec Games 
Always a well-attended event at the SCTE's national 

show, this year's Cable-Tec Games featured the following 
events: "Go Fetch" (sponsored by TeleWire Supply) "Meter 
Reading" (Trilithic and Wavetek), "Cable Splicing" 
(CommScope and Gilbert Engineering) and "Cable Jeop-
ardy" (National Cable Television Institute). Cable tech 
junkies showed off their cable expertise in an "Olympic-
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Expo Evening, a border party and casino night ex-
travaganza, featured 1) gambling, 2) an Old West 
motif and 3) "jailed" partiers put behind bars after 
having to face 4) the dreaded judge. 
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do-
You've asked for a watertight sur—i— entry storage 

vault-and we heard you! Moore delivers again, with the 
introduction of "DAS VAULT"(MOV-320WT). Moore 
has the most complete line of Fiber Optic underground 
storage solutions available today. 
• Economically priced 
• Heavy duty PVC construction' 
• Watertightwi rese lable ga 
• Dujabi alumi m treadplate lid 
• Lock bolt options 
• Easy ins nation around existing sub ructures 
• Expert iñstallation support 

For more information about our complete line of 
Fiber Optic management solutions, call the people who 
listen and respond. Call Moore Diverisfied Produci-s-p. 

e 
e 
e 

e 

"Hey, Charlie! 
That sucker 

▪ is watertight!" 

"Can you 
believe it! 
What will 
MOORE 
think 
of next?" 

Reader Service Number 30 

OORE 
Moore Diversified Pr . cts, Inc. 1441 me Lane Lexington, Kentucky 400505-2918 (800) 769-1441 Fax (606) 299-6653 



Reader Service Number 213 

AD-I AGILE 
DEMODULATOR 

$399 
* 4.5 Sub Carrier Output 

• PLL Synthesized Tuning 

*UHF, VHF & Cable Input 

*Optional T-Channel Input 

BLONDER 
TONGUE 

800-331-5997 

VCRS PLUS 
(Call for Latest Price) 

IfAusizE'vTiregAssiS 
THERMOSTAT CONTROLLED FAN 

VCII PLUS 

(800) 331-5997 

LARGE INVENTORY 
CONNECTORS 

Popular & Hard to Find Sizes 

Gilbert LRC 
Pyramid PPC Others 

TAP. DC. LECIs 

Magnavox SA Millenium 
Regal Eagle Jerrold Others 

TRAPs 
Positive Negative Tiering 

Eagle Arcom 
Pico Intercept Others 

800-331-5997 
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style" competition for the chance to tote off medals and 
national Cable-Tee Games bragging rights. 

The overall event was sponsored by the Society of 
Cable Telecommunications Engineers and Phillips Busi-
ness Information's Communications Technology. Under 
the guiding hand of Barry Smith, the games were coordi-
nated by the SCTE Cable-Tee Games Subcommittee and 
the Boulder Dam Meeting Group. Keeping things lively 
were masters of ceremonies Mike Phebus of Times Fiber 
and Steve Jaworski of the NCTI, who handled Cable 
Jeopardy duties. 
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Reader Service Number 214 

1) Expo Evers enjoy libations. 2) Amateur radio op-
erators met face to face at the Ham Reception. 3) 
Coaxial International's Ron Hranac (left) and 
SCTE's Mary Nelson (right) congratulate Bob 
Marzari, who walked away with the grand prize at 
the Ham Reception raffle. 4) Food and fun at Expo 
Evening. 5) The SCTE staff slows down for a second 
to pose for a photo. 6) The SCTE's Ohio Valley Chap-
ter's John Schatz presented SGTE's Rick Bechtel 
and Bill Riker with a check for the new Society 
headquarters fund. -* 

TAPs & DCs 

KEW USED 

DCs $18.50 $8-$12 
2-Ways CALL $8-$12 

3-Ways $22.50 $8-$12 
Taps CALL $3-$10 

Used Neg 
Ch 

New Neg 
Ch 

Tiering Trap 
Ch 

TRAPs 
$1 50 

$2.50 

$2%5 

All Swept 
100 Min 

100 Min 

$i'b5 
800-331-5997 

SUB-BAND 
Modulators 

DeModulators 
1-Channels, 4.5mhz & Agiles 

BT-2001 IRD'S 
BT-6185 IRD'S 

BLONDER 
TONGUE 

800-331-5997 

NEW COMMERCIAL 

950-1450 mhz 

Satellite Receiver 

$249.00 
Crystal Synthesizer 

Narrow/Wide Band Audio 
3-Year Warranty 

BLONDER 
TONGUE 

800-331-5997 

AUGUST 19Q5 • COMMUNICATIONS TECHNOLOGY 53 



I) The International Reception allowed attendees 
from around the world to meet and 2) be enter-
tained. 3) Gearing up at the Welcome Reception, 
which included 4) and 5) the Cable-Tee Games. 

Lakewood Cablevision's Jimmy Smith walked away the 
big overall winner. Second place went to Michael Clark of 
TCI. Jim Frank of Multimedia took third. 

As for individual events, the first, second and third 
place winners went as follows. "Go Fetch": Jimmy Smith, 
David Meszes and Steve Alien; "Meter Reading": Jimmy 
Smith, Ricardo Ortiz and Michael Clark; "Cable Splicing": 
Bart Hubbard, Michael Clark and Jimmy Smith; and 
"Cable Jeopardy": Doug Lanham, Steve Allen and Lee 
Skinnell. 

SCTE meeting, reception 
Just prior to the Welcome Reception, the Annual Mem-

bership Meeting and House of Delegates was held. Mem-
bers got the chance to ask questions of the national SCTE 
board and staff, and meet other Society members. 
On the last night of Expo, Friday, the Society hosted a 

reception for its chapters and meeting groups. The high-
light was a $1,500 donation for the SCTE's new building 
fund from the Ohio Valley Chapter. 

International, ham receptions 
Belden Wire, CT sister magazine, International Cable, 

Electroline, Lindsay Specialty Products, Triple Crown 
Electronics and SCTE offered attendees the opportunity 
to hobnob with fellow members of the cable community 
from around the world at the International Reception. 

At another party, Scientific-Atlanta provided refresh-
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WHAT YOU WANT IN SERVICE TRUCK EQUIPMENT 
You want versatility. Masterack modular 

construction allows you to design a service vehicle 

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

ladder racks, and a full line of accessories are 

available. You want dependability. Masterack 

parts are proven day and night, through many 

years of rugged service. Whether you need to upfit 

one vehicle ore one hundred, our goal is complete 

customer satisfaction. You want value. Masterack 

equipment is economical because we manufacture 

parts for thousands of users and we stock parts so 

you can quickly get yours. For innovative, quality 

products and complete installation services com-

bined with custom design services and in-stock pre-

planned vehicle interior systems, you want 

Masterack. 
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DIVISI1OFLEGGE1TA PUTT. NC, 
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CABLE-T EXPO • 1995 

1) Another scene from the Cable-Tee Games. 2) So-
cializing at the Welcome Reception. 3) Wavetek of-
fered food, drink and knowledge at its Arrival Night 
Reception as well as 4) entertainment and 5) a 
packed party. 

ments for amateur radio operators and those "just inter-
ested" at the Amateur Ham Radio Operators' Reception. 
Quite a few ham-related products were raffled off and 
lucky Bob Marzari from AMP went home with the grand 
prize — an ICOM amateur radio HF transceiver worth 
around $3,000 donated by Hewlett-Packard, S-A and TCI. 
Other companies donating prizes included by AeroTrack, 
Alpha, ARRL, Augat, Cable TV Supply, Coaxial Interna-
tional, CommScope, ComSonics/Westec, Comspec, Flight 
Trac, Ham Radio Outlet, Jerry Conn, Lindsay, NCTI, 
Philips, Pioneer, Preform, Standard, Tektronix, Texscan, 
Trilithic, Time Warner Cable and Zenith. 

Expo Evening 
Expo Evening is the big social event at the show, and 

this year attendees enjoyed a border party and casino 
night thanks to Antec, CommScope, General Instrument, 
Scientific-Atlanta and the SCTE. Expo Evers gussied up 
with bolo ties donated by Phillips Business Information 
and enjoyed barbecue and Tex-Mex food. The entertain-
ment included a country band and casino games played 
with "SCTE bucks" for prizes. 

Golf tourney 
The Fourth Annual SCTE Golf Tournament marked 

the end of Cable-Tee Expo '95. Next year's Expo extrav-
aganza takes place in Nashville, TN, June 10-13. See 
you there. — LH 

56 AUGUST 199 5 • COMMUNICATIONS TECHNOLOGY 



Anritsu's MI/V9070 
Modular Mini-OTDR. 
It answers your needs 
today...and tomorrow. 
Don't fall into the trap of buying 

a Mini-OTDR with no future. There's 
only one Modular Mini-OTDR that 
won't let new technology pass you 

or your 
equipment 
by—and 
that's the 
MW9070. 
Modularity 
keeps you 

• U.S.A. (800) 230-AWSC 

• U.K. (0582) 418853 

• Italy 06-502-26-66 

current with OTDR advancements in 
dead zone, dynamic range, etc. The 
mainframe and user interface are also 
a powerful platform, able to support 
other measurement applications you 
come up against down the road. 

Maximum Modularity. 
Only our MW9070 gives you the 

platform for the future with field-
changeable components: 

• Optical modules 
• Battery modules 

- NiCd (rechargeable) 
- Dry Cell (alkaline) 

• Visual light source 635 nm 
• Optical connectors 

• Canada (905) 890-7799 

• Germany (0211) 679760 

• Japan 03 3446-1111 
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• Brazil (021) 286-9141 

• France (1) 64-46-65-46 

• Asia-Pacific 81 (3) 3440-2770 

Upgrade in the field. 
Hardware reconfigurations and 

software upgrades can easily be 
completed in 
minutes, so 
craftspeople 
will spend 
valuable field 
time using 
the MW9070. 
Anritsu's MW9070 Mini-OTDR. 
The end of absolescence is just a 
phone call away. 

For detailed literature or a hands-
on demonstration, contact us at 
1-800-230-AWSC (2972). 

Anritsu 
Wiltron 



SCRAMBLING TECHNIQUES  
By Joshua L. Cohen, Member of Technical Staff, Mark H. Etzel, Distinguished Member of Technical Staff, 

David W. Faucher, Member of Technical Staff, and Daniel N. Heer, Distinguished Member of Technical Staff, AT&T Bell Laboratories 

Security for 
broadband digital networks 

roadband networks are 
evolving rapidly with the 
introduction of hybrid 
fiber/coax (HFC) networks, 

wireless cable, direct broadcast satel-
lite (DBS) and other broadcast and 
multiple access network approaches. 
The new network and transmission 
technologies allow an incredible 
amount of information to be provided 
efficiently to a large number of termi-
nals. With these capabilities comes 
the need to secure the broadband net-
works in order to protect the value of 

the information supplied by the con-
tent providers and distributed by the 
service providers. At the same time, 
the public demands that personal or 
private subscriber information be 
protected as well. 

Access to information involves not 
only providing physical access, but 
also identifying and encapsulating in-
formation in a form that permits ac-
cess control. Generally, access control 
involves addressing information only 
to those who are entitled to receive it, 
managing the entitlements and iden-

tifying what was accessed by whom 
in order to permit proper billing. The 
same access control techniques also 
may be used to protect the privacy of 
subscribers. 

This article addresses the means 
by which access to information trans-
mitted over broadband networks can 
be controlled in such a way that these 
goals are achieved. It is important to 
understand that the security con-
cerns, concepts, components and solu-
tions presented here are applicable to 
broadband networks in general. As a 

Figure 1: HFC network architecture 
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PROTECT YOUR 
SOUND IN 
PROTECT YOURSELF FROM CUSTOMER COMPLAINTS 

AUDIO LEVELS • STEREO SEPARATION • STEREO PHASE • SAP 

Your customer satisfaction 
is important, and more of your 
customers are installing high-end 
stereo TV and Home Theater 
Surround Sound Systems.That's 
why Learning Industries offers a 
full line of high quality BTSC 
stereo equipment: 
• TSD - Television Stereo 

Decoder, for monitoring and 
maintaining BTSC stereo and 
SAP. When connected to 
speakers or headphones, you 
can listen and visually monitor 
audio levels and separation using 
the TSD's meters. Hooking a 
scope to the TSD gives a com-
prehensive view of your audio 
signal. Setting the baseband 
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specific example of a broadband net-
work, we have chosen to highlight ad-
vanced cable systems and HFC net-
works in our discussions. 

Advanced cable systems 
Recent advances in cable system 

technology translate to numerous po-
tential applications beyond simply 
broadcasting movies. The cable in-
dustry is now interested in providing 
a multitude of digital services to its 
subscribers. Broadcasting digital 
movies will be first, followed by natu-
ral extensions such as pay-per-view 
(PPV), video-on-demand (VOD) and 
enhanced PPV. But the new services 
will vary far beyond digital video, in-
cluding the handling of subscriber 
input, published material and soft-
ware distribution, home shopping, 
electronic commerce, electronic con-
tracting, telephony and a host of 
other applications. 

In order to offer these services, the 
current analog delivery systems must 
be upgraded. Consequently, the cable 
industry is in the process of conduct-
ing engineering trials to determine 
the best approach. At this time, the 
cable industry appears to favor modi-

"Cryptographin 
keys must be 
protected from 
cradle to grave. 
They must never 
exist unencrypted 
in any accessible 
part of the broad-
band system." 

fication of the present cable plant to 
an HFC configuration rather than 
wholesale replacement of the existing 
plant. The HFC network expands the 
use of the present cable plant by tak-
ing advantage of advances in video 
compression and modulation technol-
ogy. These advances pack more infor-

mation into the existing bandwidth 
so that instead of transmitting only 
analog video, the HFC network is 
able to transmit information for the 
variety of services mentioned before. 

As content and service providers 
make use of such advanced cable net-
works for these services, they will re-
quire reassurance that their valuable 
assets are protected from undesired 
access and that payment is appropri-
ately received for services rendered. 
At the same time, subscribers will 
want reassurance that the informa-
tion they enter regarding what they 
buy, what they watch and their credit 
details cannot be recorded, collected, 
and later used against them. These 
concerns are justified. The stakes are 
being raised both for those who wish 
to use the networks legitimately and 
for those who wish to abuse them. 

Before discussing the particular 
security needs in such a cable system, 
however, it is imperative to under-
stand the HFC network itself. The se-
curity system components for this 
network are addressed later. 

The HFC network 
The HFC network consists of four 

Build Your Network 

THE TESTA WAY 
TELSTA LIFTS, TOOLS AND TECHNOLOGY INCREASE 
YOUR NETWORK CONSTRUCTION PROFITS. 

Telsta construction lifts and tools are the perfect 
match for today's high production fiber optic and broad-
band network construction. Nothing beats a Telsta 

when it comes to maximizing your manpower and 
lowering construction costs. Towering capability, 

more side reach and day-to-day dependability 
make every job faster and more profitable. 

Now you can put Telsta's leading edge 
technology to work for you at a lower cost than 

you thought possible — even compared to used 
equipment. Telsta offers the lowest cost three, four 

and five year lease packages in the industry. Add to that 
Telsta's customized construction training and you can 
see the extra value you get when you choose Telsta. 

Superior construction technology, super lease deals, 
high resale values and the best field service program in 
the industry...that's why the Telsta Way is the way to 
profit from the boom in network construction. 
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Mobile Tool International, Inc. 
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REPLACEMENT EQUALIZERS 
QUALITY RF SERVICES, JERROLD, SCIENTIFIC ATLANTA, 
MAGNAVOX,TEXSCAN 'T SERIES', PATHMAKER AND RCA 

QSA 
Equalizer For 

Scientific Atlanta Equipment 
(330 and 450 MHz) 

QSA-330 MHZ - $12.00* 
Passband = 50-330 MHz 

Flatness = ± .15 dB 
Return Loss = ≥ -17 dB 
Insertion Loss = ≤ 1 dB 

Values 0. 3-30 in 1.5 dB increments 
QSA-450 MHZ - $12.00* 
Passband = 50-450 MHz 

Flatness = ± .15 dB 
Return Loss = ≥ -17 dB 
Insertion Loss = ≤ 1 dB 
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For Scientific Atlanta 
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$14.00* 
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450 MHz - 0, 5, 8, 11, 14, 17, 20, 23, 26 dB 
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QMAG 
QMAG - 5EE Series 
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$10.00. 
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450 MHz - 0, 5, 8, 11, 14, 17, 20, 23, 26 dB 

Return Loss = 16 dB All Values 
Insertion Loss = =1.0 dB All Values 

QMAG-P 
MAGNAVOX PADS 
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0. 3. 6. 9, 12 dB 
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Available in the following 
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475 MHz - 4, 6, 8, 10, 12, 15 dB 

QTEX-P 
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FOR QUANTITY 

QLX 
Equalizer for 
Jerrold JLX 

(Replaces Jerrold EQ) 
$6.75 

(330, 350, 400, 450 and 550 MHz) 
330-450 MHz - 0-30 dB 550 MHz - 0-24 dB 
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QEP-ADP 
Fixed Value Equalizer System 

Allows QLX to Replace SEP's 
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Trunk Equalizers (Replaces SEP by Jerrold) 

(ST 20 and SJ Chassis Compatible - Available 
in one-way or two way...4's and 5's) 

TL - 5 thru 11 dB 
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Line Extender Equalizers 
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SXP PADS 
$1.75 
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(800) 327-9767 

Quality RF Services is not a Sales agent for Jerrold Electronics 

QUALITY RF SERVICES, 
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JUPITER, FL 33477 

INC. 
(407) 747-4998 
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Reader Service Number 68 



major elements: the content provider, 
the cable headend, the cable plant 
and the customer-premises equip-
ment. The content providers supply 
information to the service providers at 
the headend. From the headend, the 
service providers, in turn, distribute 
the information via the cable plant to 
customer-premises equipment for the 
subscribers to use. Each of these four 
elements has several components, as 
shown in Figure 1 on page 58. 

Content providers create the infor-
mation transmitted over the network, 
and archive the information in data 
and video libraries. These providers 
use various means to deliver the in-
formation to the service providers in-
cluding satellites, over-the-air, mag-
netic storage media and ATM (asyn-
chronous transfer mode) networks. 

The second element of the net-
work, the cable headend, is the begin-
ning of the HFC network and has 
many or all of the components shown 
in Figure 1 (page 58). The informa-
tion from the content providers is re-
ceived at the cable headend by the 
service provider. In order to make ef-
ficient use of the bandwidth in the 
network, encoders compress the infor-

mation. Compression is performed ei-
ther by the content providers before 
delivering the information or by the 
service providers at the cable head-
end, but always before the informa-
tion is stored in order to achieve effi-
cient digital storage. For video appli-
cations, encoders compress the large 
video bandwidth of 270 Mb/s down to 
the 3-5 Mb/s range. Advances have 
also been made in transport proto-
cols. As an example, in addition to 
providing an efficient means for 
transmitting compressed video, the 
MPEG-2 transport protocol provides 
a means for transmitting access con-
trol messages and multilingual audio. 

Video servers are the heart of the 
advanced cable network. These de-
vices store large quantities of infor-
mation and manage distribution of 
this information, whether it consists 
of audio, video, graphics, text or data. 
The video servers also provide the in-
terfaces among many of the compo-
nents at the headend. Some of the 
servers' functions include retrieval of 
archived data from video and data li-
braries, connection to the broadband 
gateway, routing of messages to spe-
cific subscribers and processing of 

messages from the system manager. 
In many cases, servers store com-
pressed video from the encoder, but 
servers also must have the capability 
of receiving compressed video from 
the encoder in real time during the 
transmission of a live broadcast to a 
subscriber. 

The broadband gateway receives 
digital data from outside the headend 
for immediate transmission to the 
subscriber. Alternatively, such digital 
data may be stored on the server or 
in a data or video archive library. 

The system manager acts as the 
nerve center for the headend re-
sources. It directly or indirectly con-
trols resource allocation for video and 
telephony, tracks billing and moni-
tors trouble reports. The system man-
ager guarantees that a subscriber 
who has ordered a program receives 
that program whether it presently re-
sides on the server, is retrieved from 
another server or library over the 
broadband gateway, or is received as 
an analog signal and compressed in 
real time by the encoder. 

The ATM switch receives the infor-
mation from the server and transmits 
it to the appropriate modulator. Each 
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TELECOMMUNICATIONS ENGINEERS 

CABLE-TEE 
EXPO ° '95 
LAS VEGAS CONVENTION CENTER 

LAS VEGAS, NEVADA 
JUNE 14-17, 1995 

PROCEEDINgS MANUAL: 
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IF YOU WEREN'T THERE... 

BY THE BOOK! 
SCTE's Cable-Tec Expo '95, held June 14-17 in Las Vegas, NV, was the Society's largeit, and many say best, 

national conference ever. This three-day jackpot of cutting edge technology and top notch hands-on technical 
training broke all previous Expo attendance records. And with good reason. Never before has SCTE offered so 
much valuable information in one conference. 

If you weren't there, you still can benefit from the high-rolling training offered at Expo '95 through the 
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modulator places the information it 
receives in a different portion of the 
band. Combiners take the output of 
many modulators, along with analog 
video and control channel signals and 
combine them into one signal for 
transmission over the fiber cable. 
Thus, the modulators and combiners 
provide a means for efficiently send-
ing multiple movies or other data 
over the same 6 MHz bandwidth 
presently needed to send a single 
analog channel. The splitters and de-
modulators perform the inverse oper-
ations of the combiners and modula-
tors, respectively, for information 
flowing from the customer-premises 
equipment back to the cable headend. 

The third element of the network, 
the cable plant, consists of fiber and 
coaxial cables. The fiber cable ex-
tends from the headend into neigh-
borhoods where fiber nodes convert 
the optical signals to electrical sig-
nals. The electrical signals are trans-
mitted over coaxial cables to the sub-
scribers' homes. Each coax leg 
branching off the fiber node acts as a 
local area network (LAN) with up to 
500 homes connected to it. In addi-
tion to allocating different portions of 

the spectrum for different movies, 
data, etc., from the headend to the 
customer-premises equipment, part of 
the spectrum is allocated for a control 
channel that operates in both direc-
tions. The downstream control chan-
nel provides a mechanism for the 
headend to send individualized mes-
sages to a subscriber without packag-
ing these messages in MPEG-2 for-
mat. Similarly, the upstream control 
channel transmits requests and 
replies from a subscriber back to a 
component at the cable headend. The 
control channel contains messages 
with information on ordering, billing, 
security and subscriber registration. 
Truly interactive multimedia pro-
gramming necessitates an upstream 
channel to allow remote users to play 
games with one another, to purchase 
items from home shopping channels, 
to order movies, and to use remote 
control for VOD VCR-like motion con-
trol. 

The fourth element of the network 
is the customer-premises equipment, 
which resides at the subscriber's 
home and consists of one or more 
pieces of equipment depending on the 
services provided by the network. If 

telephony services are provided, a 
network interface unit (NIU) sepa-
rates the telephony signals from the 
other cable signals and passes them 
to the subscribers telephony equip-
ment (fax or telephone). The cable 
signals are passed to the subscribers 
set-top terminal (STT). The gm' re-
ceives digital video, expands it and 
transforms it to an analog format for 
subscriber viewing. In addition, the 
SIT is responsible for transmitting 
and receiving out-of-band signaling 
over the control channel, mentioned 
previously. 

Security in advanced 
cable networks 

As cable systems and the informa-
tion they carry become increasingly 
attractive targets, the incentives for 
violators increase proportionately. 
Even now violators, or video pirates, 
are dedicated, technologically sophis-
ticated and well-funded. A survey 
conducted by the National Cable 
Television Association concludes that 
$4.7 billion in unrealized revenue is 
lost annually due to cable piracy.' 

Recently publicized incidents 
demonstrate that violators work out-
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"Both the crypt°e. , 
graphic algorithm ' 
and the method of 
key management 
must be secure to 
result in a secure 
cryptographic 
system." 

side as well as inside of existing sys-
tems. Several broadband systems 
have been broken in the United 
States and Europe despite the use of 
highly evolved protective measures.2 
Pirates have created software to de-
feat security measures and have 
stolen cryptographic keys. 

Another approach to stealing ser-
vices involves altering, spoofing or 
cloning service providers' terminal 
equipment. Approximately 20% of ex-
isting cable TV set-tops are currently 
lost or stolen.3 It is understood that 
many of these units are then modi-
fied in order to obtain free services. 
Multichannel News recently reported 
armed robberies of set-tops from 
manufacturer depots motivated by 
the thieves' desire to resell the boxes 
at a premium after they were 
"chipped" or had their security con-
trollers replaced. 

To win the trust and confidence of 
those who will use advanced cable 
networks, it is necessary to success-
fully secure both the encryption algo-
rithms and key management opera-
tional procedures used to protect the 
information on those networks. It 
should be noted that inadequate key 
management operational procedures 
have traditionally proven to be the 
weak link in security systems and 
particularly in securing existing cable 
video systems. 

While the algorithms themselves 
can be attacked given sufficient pro-
cessing power and sufficient time, de-
sign oversights open doors to much 
simpler and much less expensive in-
trusions. Examples of poor design in-
clude exposing cryptographic keys at 

any point in the network and weakly 
binding key management processes to 
the rest of the system. It is equally 
important to protect against altered 
or cloned terminal equipment. In the 
following sections, we address these 
concerns. 

Cryptographic systems 
Cryptographic systems have two 

basic components: the cryptographic 
algorithm and key management.4'5 

The cryptographic algorithm re-
quires a digital key in order to en-
crypt and decrypt data. Encryption 
changes plaintext into ciphertext, 
while decryption changes ciphertext 
back into plaintext. There are two 
basic types of cryptographic algo-
rithms: 1) symmetric key (aka single-
key or secret-key algorithms) and 2) 
asymmetric key (aka two-key or pub-
lic-key algorithms). 

With symmetric key algorithms 
the sender and receiver use the same 
key for encryption and decryption, re-
spectively. The data encryption stan-
dard (DES) is one of the best known 
examples of such a system. With 
asymmetric key algorithms, the 
sender and receiver use different 
keys for encryption and decryption, 
respectively. Rivest-Shamir-Adelman 
(RSA) is one of the best known asym-
metric key systems. 

Key management is the process by 
which the sender and receiver obtain 
their keys for a given cryptographic 
algorithm. This can be accomplished 
in many ways. For symmetric key 
systems, the key may be sent from 
one party to the other or the sender 
and receiver may negotiate a key 
without actually transmitting it. For 
asymmetric key systems, each indi-
vidual keeps a private key, known 
only to the individual and publishes a 
corresponding public key. An individ-
ual's public key is then used to send 
data securely to that individual. 

In practice, the computations in-
volved in asymmetric key crypto-
graphic algorithms make them too 
slow to encrypt and decrypt data at 
the rates required for the applica-
tions listed before. This is true for 
broadband networks in general and 
advanced cable systems in particular. 
Therefore, a symmetric key crypto-
graphic algorithm is preferred. How-
ever, asymmetric key systems are 
ideal for key management. The 
sender and receiver may, therefore, 
readily use asymmetric key methods 
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Figure 2: Sample registration message flow 
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to obtain the keys needed for the 
symmetric key cryptographic algo-
rithm. 

As examples, the symmetric key 
may be transmitted using the RSA 
algorithm or negotiated using the 
Diffie-Hellman asymmetric key func-
tion. A combination of asymmetric 
key and symmetric key techniques is 
thus used to secure advanced cable 
networks. It is important to stress 
that both the cryptographic algorithm 
and the method of key management 
must be secure to result in a secure 
cryptographic system. 

Network security components 
In broadband network applica-

tions, the goal of security is to render 
the information unusable unless the 
recipient has the proper entitlement 
or authorized cryptographic key. The 
encryption process alters the informa-
tion so that it is unintelligible when 
received at the subscriber premises. 
Decryption reverses the procedure so 
that a subscriber with the proper en-
titlement can use the information. 
Key management becomes the cre-
ation, protection, distribution and 
controlled access of entitlements, 
known as entitlement management. 
Ideally, the security system compo-
nents within a broadband system 
should be added so that they function 
independently, interfering as little as 
possible with the standard broadband 

system components. At the same 
time, the security components must 
integrate easily. 

In the HFC network example, 
cable headends often combine com-
pression and encryption in one com-
ponent as shown in Figure 1 (page 
58). Since encrypted data cannot be 
compressed, the encryption of infor-
mation follows compression. The in-
formation being encrypted is received 
at the headend as an analog signal or 
as a digital signal through the broad-
band gateway. The information may 
be prerecorded or live. Prerecorded 
information can be pre-encrypted 
when convenient and stored for later 
use, whereas live information must 
be encrypted in real time. Since pre-
encryption is less costly it is general-
ly preferred where possible. The en-
cryptor may generate the entitlement 
used to encrypt a given piece of mate-
rial, or may receive it from another 
component. 

The decryption function resides in 
the customer-premises equipment, 
specifically in the set-top terminal. 
Decryption occurs in real time as the 
information is broadcast to the sub-
scriber. Before decryption can occur, 
the subscriber must have received 
the entitlement for the information 
being received. 

The entitlement management sys-
tem (EMS) is a component of the 
cable headend as shown in Figure 1 

(page 58). It has the responsibility of 
managing the entitlements for all the 
various stored encrypted information, 
as well as for live broadcasts. The 
EMS dispenses the entitlements to 
subscribers for information that has 
been ordered. In the same way that 
entitlements protect encrypted infor-
mation, entitlements themselves 
must be protected. This also is a 
function of the EMS. As another part 
of the security solution, the EMS may 
have the responsibility of registering 
subscribers cryptographically as they 
join the cable network. 

Network security concepts 
Typically, the most vulnerable por-

tion of any cryptographic system is 
key management. As mentioned ear-
lier, key management has traditional-
ly been the part of cable security sys-
tems most frequently and successful-
ly attacked. The architecture of 
broadband systems, with multiple ac-
cess protocols, is such that the net-
work itself must be considered hostile 
or "untrusted." The EMS cannot rely 
on the cable plant itself for security. 
Moreover, the customer-premises 
equipment also must be considered to 
exist in an untrusted environment 
since pirates are known to modify 
set-top terminals. Therefore, the se-
cure delivery of entitlements must be 
accomplished by careful design of the 
entitlement management procedures. 
Several new concepts and network 
capabilities provide the means for 
this design. 

Earlier cable video systems did not 
possess the capability of supporting 
two-way communications. The up-
stream channel now allows not only 
ordering information, interactive 
transactions and virtual-VCR com-
mands to be sent to the cable head-
end, but also allows interactive secu-
rity protocols to be implemented. In-
teractive protocols allow authentica-
tion of both the headend and the sub-
scriber, which is important for the 
distribution of entitlements and for 
thwarting spoofing attempts. 

With today's technology, a new con-
cept that makes individual addressing 
and authentication possible is the 
unique cryptographic address. Each 
decryption unit in the customer-
premises equipment is assigned a 
unique signature, or fingerprint, that 
authenticates, identifies and validates 
that unit. This cryptographic address 
resides within the set-top terminal 
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and must be protected from unautho-
rized access. The entitlement manage-
ment procedures use the unique cryp-
tographic address to deliver entitle-
ments securely to valid users. 

Combining the two-way communi-
cation channel availability and 
unique cryptographic addressing, en-
titlement management procedures 
authenticate and register individual 
customer-premises equipment in a 
secure manner. When the service 
provider connects new customer-
premises equipment to the network, 
the EMS authenticates the new 
equipment using the unique crypto-
graphic address. Registration fol-
lows, establishing a shared secret 
key or symmetric key between the 
EMS and the new equipment, using 
one of the asymmetric key methods 
mentioned before. The shared secret 
key established during registration 
is used later used to deliver entitle-
ments securely. Using the unique 
cryptographic address and shared 
secret key established during regis-
tration also provides a means for 
protecting the subscribers' personal 
information and transactions. 

Finally, the security system must 
be designed such that cryptographic 
keys, whether entitlements for en-
crypted information, or keys to pro-
tect entitlements themselves, cannot 
be compromised. If at any point 
throughout its existence an entitle-
ment is compromised, then the secu-
rity of the system is compromised as 
well. Therefore, cryptographic keys 
must be protected from cradle to 
grave. They must never exist unen-
crypted in any accessible part of the 
broadband system. Ideally, crypto-
graphic keys are random numbers, 
encrypted immediately after genera-
tion without any human intervention. 

Network security data flow 
At the heart of one encryption sys-

tem available today is an integrated 
circuit (IC) that implements the secu-
rity concepts described in the previ-
ous sections. By examining the data 
flow within this system, we can see 
how broadband network security is 
achieved. 

The initial commercial application 
of the aforementioned system is to se-
cure digital video cable networks. 
Such networks are server-based and 
initially offer prerecorded program 
material. As mentioned earlier, pro-
gram material arrives from content 

providers and is compressed before 
being encrypted. At the start of an 
encryption session the encryptor, 
which contains a security IC and sup-
porting software, generates a random 
entitlement and uses it to encrypt the 
program material. The entitlement it-
self is covered (encrypted) and both 
the covered entitlement and encrypt-
ed program material are passed on to 
the video server(s). The video 
server(s) assign a program ID to both 
the entitlement and program, store 
the encrypted program material and 
pass the covered entitlement over the 
headend LAN to the entitlement 
management system (EMS). 

The encryptor and EMS have pre-
viously established a common sym-
metric key or shared secret key, 
using their unique cryptographic ad-
dresses and public key cryptography 
techniques. Of course, the EMS also 
contains a security IC and supporting 
software. This allows the two net-
work components to transfer entitle-
ments securely. Once received, the 
entitlement is stored securely by the 
EMS. Given the covered entitlement 
and corresponding encrypted pro-
gram material, the encryptor is capa-
ble of both decrypting and re-encrypt-
ing the program. In the former case, 
the program is returned to its unen-
crypted form. In the latter case, it is 
decrypted and then encrypted once 
again with a newly generated entitle-
ment. This gives the service provider 
maximum flexibility with regard to 
managing program material. 

At the opposite end of the cable net-
work, set-top terminals are installed 
for new subscribers. Each srr also 
contains a security IC and supporting 
software. Upon installation, each STT 
is registered with the headend and as-
signed a network address. Each SIT 
also participates in security or crypto-
graphic registration, identifying itself 
by an ID derived from its unique cryp-
tographic address and establishing a 
shared secret key or symmetric key 
with the EMS. At this point in the 
registration process, the set-top termi-
nal may send its public key to the 
EMS, or the EMS may use the STTs 
ID to retrieve the public key from a 
previously populated data base of pub-
lic keys for all valid STTs. 

The system being considered here 
fully supports both of these cases, 
among others. Therefore it is only re-
quired that one asymmetric key, the 
EMS public key, be transferred during 
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Figure 3: Program order message flow 
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registration. One implementation of 
the registration process is depicted in 
Figure 2 on page 66. The shared se-
cret key thus established allows enti-

tlements to be transmitted securely 
from the EMS to that specific srr at a 
later time. Note that in Figure 2, mes-
sage names appear above the arrows 

and associated data appears below the 
arrows. 

Once registration is complete, sub-
scribers may place orders for program 
viewing. Optionally, such orders over 
the upstream control channel may be 
encrypted. The video server receives 
the order and verifies the subscribers 
status with the system manager. As-
suming the subscriber is in good 
standing, the server passes on the re-
quest to the EMS, identifying both 
the requested program and the re-
questing STT. 

The EMS retrieves the appropriate 
entitlement, identified by program 
ID, as well as the appropriate shared 
secret key, identified by set-top ter-
minal ID, from its data base. The 
EMS then uncovers (decrypts) the en-
titlement within its security IC, and 
recovers (re-encrypts) it with the 
shared secret key. The entitlement is 
now ready for transmission and only 
the srr that placed the order can un-
cover and make use of it. The EMS 
passes the covered entitlement back 
to the video server, which forwards it 
to the STT. 

The set-top terminal receives the 
entitlement, loads it into its security 
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IC, and uncovers it with its shared 
secret key. The STT is now ready to 
receive and decrypt the encrypted 
program material. When the program 
concludes, or the entitlement expires, 
the entitlement is unloaded and 
deleted from the set-top's security IC. 
(Refer to Figure 3.) Note that in the 
figure, message names appear above 
the arrows and associated data ap-
pears below the arrows. 

Summary 
With the evolution of all types of 

broadband networks, the explosion in 
the number of services provided and 
the amount of information transmit-
ted is just beginning. In this article 
we noted the need to protect the 
value of this information. Using the 
HFC network and advanced cable 
system as a primary example, we de-
scribe the components of a broadband 
system and considered the associated 
security problems. After discussing 
cryptographic systems in general, we 
examined the role of the various secu-
rity components and their integration 
in a broadband system. 

Specific security concepts are 
needed to protect a broadband sys-
tem and its information. The exam-
ple system described in this article 
provides an example of broadband 
network security protocols using 
these security concepts and we ex-
plained how it is applied to an HFC 
advanced cable system. The need for 
this type of security in broadband 
networks will continue to grow as 
more and more people gain access to 
the increasing volume of information 
these networks provide. CT 
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Women in Technology Award 
The recently formed Women in Technology Subcommittee is designed 
to identify women in technological jobs, create an awareness for is-
sues and opportunities within their fields, and to develop support 
and network mechanisms within the Society of Cable Telecommuni-
cations Engineers. This subcommittee will work cooperatively with 
Women in Cable & Telecommunications. 

Goals of the subcommittee are to promote and further technical 
achievements by women through providing an avenue for women to 
attain knowledge about telecommunications technology. Pertinent 
training issues will be identified. More women will be encouraged to 
participate in SCTE's training and education programs, as well as 
WIC &T's . 

A data base of women in the industry will be created to help reach 
these goals. In addition to supporting existing women within our in-
dustry, it is hoped we will attract additional women professionals. 

In order to create an awareness, the annual "Women in Technology 
Award" was established. The annual Women in Technology Award 
will recognize and honor leading women in technology positions with-
in the cable and telecommunications community, and will create vis-
ibility for all women in technical careers within the industry. Each 
year it will identify and acknowledge the achievements of an individ-
ual woman within the industry's technical community who has 
demonstrated significant personal and professional growth, and has 
contributed significantly to the industry. 

Candidates will be nominated through application. A four-person 
judging panel (three this year) will review applications and select the 
award recipient. This year's panel will be comprised of a representa-
tive from each Communications Technology magazine, Society of 
Cable Telecommunications Engineers and Women in Cable 8,/ 
Telecommunications. The previous year's winner will be a part of the 
panel in subsequent years. 

In addition to public honors, a scholarship will be presented to the 
award recipient. The actual award will be determined by the judging 
panel and announced and presented at the Western Cable Show. 

This award will be presented in conjunction with Communications 
Technology magazine. 
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Women in Technology Award Nomination Form 

This award is co-sponsored by the Society of Cable Telecommunications Engineers, Women in 

Cable & Telecommunications, and Communications Technology. 

Objective: The annual Women in Technology Award will recognize and honor leading women in 

technology positions within the cable and telecommunications community, and will create 

visibility for all women in technical careers within the industry. Each year it will identify 

and acknowledge the achievements of an individual woman within the industry's technical 

community who has demonstrated significant personal and professional growth, and has 

contributed significantly to the industry. 

Eligibility: 

• Open to all women in a technical field of cable TV and telecommunications 

• Current national SCTE member 

• Current national WIC&T member 

• Demonstrates meaningful contribution to the industry 

• Exhibits high level of knowledge, skills and professionalism 

• Commitment to community and/or professional activities that serve to enhance 

the perception of the cable industry in general, and women in technology specifically 
• BCT/E program involvement or equivalent 

To nominate a person for this award, please provide the following information: 

Name of Nominee. Title*  

Company.  

Address.  

Telephone It ( ) SCTE Member #. WIC&T Member #.  

Why are you nominating this person? (Attach additional sheets if necessary.) 

Name of Nominating Person: Title.  

Company.  

Address.  

Telephone #: ( ) SCTE Member #. WIC&T Member #.  

Mail or fax to be received by Sept. 15, 1995, to: Bill Riker/SCTE 

669 Exton Commons 

Exton, PA 19341 

Telephone: (610) 363-6888 

Fax: (610) 363-5898 
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SC RAW BLING TECHNIQUES 
By Eric Sprunk, Associate Director, Access Control and Security Technology, General Instrument Communications Division 

Scrambling goes digital 
Securing bits vs. waveforms 
"We dedicate this ... to all the cats 
and all the mice working so diligently 
to better each other and without 
whom the cat and mouse game would 
not be possible." — from an "under-
ground" book on video scrambling. 

ince the introduction of the 
first pay TV systems in the 
1960s and 1970s, it has 
been obvious that signal 

security is necessary. Piracy as a way 
to make money is too tempting for 
the unscrupulous and the pirate ob-
jective of unlimited access causes a 
substantial burden on the bottom line 
of pay TV. Some method of precisely 
controlling a consumer's access to the 
signal was mandatory to protect the 
basic revenue stream of a pay TV 
business. However, such a protection 
mechanism had to work within other 
cost bounds for it to be viable in the 
marketplace. 

The psychological economics of se-
curity have always been problematic. 
It is human nature to believe that 
misfortune will always befall some-
one else and that preparing for prob-
lems is not as important as 
"alarmists" might have us believe. No 
one in the early days of pay TV knew 
how pervasive signal piracy would be 
so preparation was accordingly not 
excessive. Only after signal theft was 
born, grew and became traumatic 
was greater attention given to the 
basic problem. In 1994, the National 
Cable Television Association estimat-
ed that the cable TV industry lost 
$4.7 billion to signal theft. 

This article describes the shift 
from the original analog signal pro-
tection techniques with which the 

pay TV industry grew up to the vast-
ly more sophisticated methods used 
for digital data. The basic techniques 
of both types of technology are de-
scribed along with the background 
forces motivating their development 
and use. 

Analog vs. digital 
Of course, we must begin with the 

most basic definition of terms. This 
article is not an engineering lecture. 
Strict use of terms and definitions 
will be relaxed in the interest of clari-
ty. The terms analog and digital are 
defined here only in a qualitative 
fashion. 

Analog derives from the common 
term analogy, which connotes strong 
similarity between two things. One 
could say that two analog quantities 
track or follow each other very closely 
or continuously, such as the brightness 
of the sun and the air temperature. 
Often this is because they are directly 
linked as when the sun directly causes 
changes in air temperature. There is 
no concept of quantitization or "round-

"In 1994, the 
NCTA estimated 
that the cable TV 

industry lost 
j $4.7 billion to * 

signal theft." 

• 
• 

ing off" of numbers in the analog do-
main. A measurement of an analog 
quantity has an infinite number of dig-
its beyond the decimal point. Similarly, 
temperature can be measured at any 
rate, fast or slow — once an hour or a 
million times a second. 
A temperature measurement such 

as "72.193976467638902° at 10:22-
:06.9613320087455 a.m." is valid, no 
matter if there are 2, 20, or 200 digits 
of information to the right of the deci-
mal. Most people do not care about 
more than the first few digits of these 
measurements, however, so there is a 
practical limit to the useful accuracy 
of any measurement. There also is a 
limit to the ability of an instrument 
to measure something, which could 
be due to internal heat generated by 
the device or a limited number of 
graduations on the readout dial. This 
practical limit on measuring any ana-
log quantity has given rise to the en-
tire digital world. In a nutshell, digi-
tal processing carries no more infor-
mation than is of practical use for 
any system. 

In the temperature portion of the 
previous example of "72.193976467-
638902° at 10:22:06.9613320087455 
a.m." we have said that only the "7" 
and the "2" have meaning to most of 
us, so in the digital domain all other 
digits can be dropped. Only "72" is 
sent, since most of us need no more 
information. 

One could say that the world of dig-
ital technology pivots around "sending 
only the digits you need," hence its 
name "digital." Likewise, only the 
"10:22 a.m." portion of the time of the 
measurement has meaning, so the rest 
of the time reading is superfluous. 
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A digital system limits the accura-
cy of what is measured and how often 
measurements are taken since there 
always is a practical limit to both of 
these. In a very real sense, digital 
processing takes a basically infinite 
quantity and limits it to some finite 
range. As we will see later, this is 
necessary to apply advanced security 
techniques like encryption. 

Analog signal security 
When engineers first faced the sig-

nal security problem, engineering 
was predominantly analog. The easi-
est way to secure an analog signal 
was to manipulate one or more ana-
log quantities. Therefore, a direct and 
economical method of controlling ac-
cess was employed — a trap. A trap 
simply filters specific analog channels 
out of a cable signal before the signal 
enters the consumer's home. If a con-
sumer elects to pay for a particular 
channel, then the cable company re-
moves the trap and the consumer re-
ceives that channel. This method suf-
fered from the obvious problem that 
the consumer could personally re-
move the trap with a reasonably 
small amount of effort, thereby de-
feating the system. 

This flaw resulted in better analog 
technology sometimes called an inter-
ference or positive trap. Interfering 
signals were added to each secured 
pay TV channel, thereby preventing 
the simple removal of a trap by a con-
sumer. Instead, the consumer had to 
add a trap to receive the signal, 
which was more difficult. But then a 
consumer could buy a trap on his own 
from the "black market" created be-
cause of demand for such devices. 

Somewhat more sophisticated ana-
log techniques were then developed. 
These advanced the concept of alter-
ing some important characteristic of 
a video signal in a predictable way. 
Such alteration would prevent a nor-
mal TV set from being able to receive 
the signal yet would allow inexpen-
sive decoders to do so. Two basic 
methods of analog manipulation 
found widespread application, the 
first being sync suppression. 

As the name implies, sync sup-
pression suppresses synchronization 
information within a video signal. 
Sync information lets a receiving TV 
set determine the top, bottom, left 
and right sides of the video picture. 
This information is encoded in stan-
dardized pulses according to Federal 

Communications Commission and 
Electronic Industries Association def-
initions of a video signal called the 
horizontal and vertical sync pulses. 

Generally, horizontal sync pulses 
are manipulated to secure the signal. 
This was done in several ways, in-
cluding reducing the size or shifting 
the horizontal sync pulse, or by doing 
so dynamically in different ways over 
several seconds or minutes, or by 
adding information that prevented 
them from functioning normally. 
Sync suppression is in very wide use 
and produces the "torn" pictures most 
of us have seen when our TV sets at-
tempt to receive such a scrambled 
signal. 

The second method of analog 
scrambling is video inversion. This 
refers to swapping "up for down" in a 
video signal and has the effect of in-
verting sync pulses as well so it is 
naturally combined with sync sup-
pression in many systems. Video in-
version distorts the color and bright-
ness of a video image so a decoder is 
needed to restore a viewable signal. 

More advanced systems combine 
one or more approaches to sync sup-
pression or video inversion — in some 

cases selectively turning one or more 
on or off across time as an additional 
challenge to signal thieves. In some 
cases "black boxes" that simply rein-
vert the video signal or add horizon-
tal sync pulses can directly decode 
these systems. More advanced sys-
tems manipulate the signal in a com-
plex way that deters simple direct de-
coding. 

All analog systems employ these 
basic techniques or others of a simi-
lar ilk. They presented pirates with a 
formidable challenge and improved 
overall cable signal security. Howev-
er, technology has continued to devel-
op, which has helped provide the un-
scrupulous with a larger set of tools 
to foil such signal security tech-
niques. Advanced digital techniques 
would greatly assist in combating 
this problem and several systems 
have made limited use of such tech-
niques over the years. Since the use 
of digital techniques has been in ma-
nipulating analog, many limitations 
remain. 

Hybrid scrambling systems 
A hybrid system uses digital 

scrambling or encryption techniques 
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a world of difference 

to somehow en-
hance an analog 
scrambling sys-
tem. The video sig-
nal itself remains 
in analog form and 
is never converted 
to a finite set of 
useful digits at a 
practical data 
rate. Instead, digi-
tal techniques 
have been used to: 

1) Rearrange 
"pieces" of an ana-
log signal such as 
individual video 
lines. 

2) Control the 
way analog scram-
bling techniques 
are applied to a video signal. 

3) Digitally encrypt important in-
formation, such as audio, necessary 
for a viewable program. 

DES trial cost-for-time 

Dollars spent on trial machine 

50 DES hierarchy 

15 DES 

5 DES 

crD 

While these systems represented 
an advanced state of the art when in-
troduced, the basic use of analog 
scrambling techniques limits the size 
of the challenge that can be placed 
before an attacker. This makes these 
systems vulnerable to technology de-
velopments the attackers can employ. 
These hybrid systems certainly use 
forms of signal alteration that pre-
sent a substantial barrier to a pirate 
trying to directly reassemble a scram-
bled signal into useful form. Howev-
er, only by using the third method 
listed before — digital encryption — 
is a truly huge barrier placed be-
tween the signal and the pirate. But, 
what does the term "digital encryp-
tion" mean? 

Digital encryption 
We have said the digital represen-

tation of signals describes an analog 
quantity as a series of numbers with 
finite resolution with these "digits" 
being sent at a finite rate of speed. 
You could say that a digital system 
uses a known and limited "alphabet" 
to describe things, such as the num-
bers 1 to 100 might describe the tem-
perature in spring in most of Califor-
nia. 

Such a limited set of numbers is 
useful if one wishes to use mathemat-
ical relationships to obscure the num-
ber in a controlled fashion that only 
you and your friends can understand. 
You might want to take the "clear" 

(unencrypted or plaintext) number 
for today's temperature (72°) and ob-
scure it with a secret number (a key) 
that you have shared with your 
friends. This should allow you to pro-
duce a scrambled or encrypted ver-
sion of today's temperature called the 
ciphertext. You want the math rela-
tionships to be such that only the key 
held by your friends allows someone 
to work backwards from the cipher-
text to decode the plaintext. 

Using multiplication as a trivial il-
lustrative encryption function, let's 
encrypt "72" with a random key "31." 
This gives a ciphertext of 72 x 31 = 
2,232, so you send your friends 2,232 
in a message. Your friends take the 
2,232 and divide it by their secret key 
31, giving the temperature of 72. 
Someone who sees only the message 
has no idea where to start, so an 
eavesdropper cannot determine the 
temperature. 

Of course, he could guess it is be-
tween 70 and 75, and then work 
backwards to guess your key of 31 
rather easily. Since someone can al-
ways simply guess the key you used 
in this way, you want your key to be 
huge so there are too many to guess 
in a sane amount of time. This is 
where the nature of the mathemati-
cal algorithm comes in. It must be 
maximally difficult to know anything 
about the message you are sending 
and it must have maximally large 
keys to resist guessing. 

There are many detailed technical 
requirements beyond these straight-
forward ones, of course, including 
things like the desirability of the ci-
phertext being the same size as the 
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plaintext. The essence, however, is 
simply controlled obfuscation. 

There are many terms for many 
aspects of encryption and there are 
many types of encryption on the mar-
ket. All are comfortably wrapped in 
terminology and descriptions almost 
as obscure as encryption itself. There 
are public key algorithms, block ci-
phers, stream ciphers and PRBS gen-
erators. There are algorithms called 
DES and IDEA and SuperScrambling 
and GDES and FEAL and RSA and 
on and on. Fortunately, there are 
some excellent descriptions of the en-
tire area available and the reader is 
referred to various books for elabora-
tion, with particular emphasis on 
Bruce Schneier's Applied Cryptogra-
phy. 

Most commercial encryption sys-
tems today use one of a limited set of 
mathematical algorithms with a 
strong history behind them. Numer-
ous new algorithms have been pro-
posed over the years, with more com-
ing out every day. Signal security is 
too important to risk based on the 
claims of a few individuals. Great 
care must be taken when encounter-
ing claims of "ultimate security" or 
"unbreakable algorithms." Not all al-
gorithms are created equal and the 
flawed algorithm is the death of a 
system. 
When hiring a bodyguard, most of 

us would seek someone with relevant 
experience. An actual combat veteran 
would be best and preferable over 
someone with even the longest list of 
credentials but no experience. It is 
the same with algorithms. New ones 
are extremely suspect since many 
have been proposed and broken in 
academic circles for years now. 

DES algorithm security 
The data encryption standard 

(DES) is without question the most 
studied and proven algorithm known 
having been in use since 1977 without 
known compromise. It was designed 
by the premier code makers and code 
breakers, the National Security Agen-
cy. The National Institute of Stan-
dards and Technology must recertify 
DES for government use every five 
years, and this was most recently done 
in 1994. There also are ways to en-
hance DES for greater strength than 
"vanilla" DES. Triple DES (which has 
a 112-bit key) is currently under con-
sideration by the ASC X9 committee 
and is likely to be approved. 
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DES uses a key between 0 and 
72,057,594,037,927,951, which is 56 
binary digits or bits. DES plaintext 
and ciphertext are between 0 and 
18,446,744,073,709,555,711, which is 
64 binary digits or bits. Given a 
plaintext and its associated cipher-
text for an unknown key, DES re-
quires (on average) 255, or 36 x 10 15 
guesses to determine a key. Under 
the same conditions, triple DES re-
quires 2111 or 2.6 x 10" guesses. 

Copious academic analysis has 
been performed with none "breaking" 
the DES algorithm. Breaking an algo-

rithm means finding a shortcut to de-
termining the secret key with less ef-
fort than simply guessing all of them. 
The best method of attacking DES to 
date, from Shamir and Biham, re-
quires four times the work to deter-
mine the key as guessing all keys 
would require, so DES is at least at 
this time considered secure. This is 
not to say that no one will come up 
with a tremendous breakthrough but 
many have tried and it is thought ex-
traordinarily unlikely. 

But how strong is an encryption 
algorithm of a given key size? Let's 
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ignore history for a moment and pre-
sume that new algorithms are secure 
and subject only to key guessing as a 
means of attack. In this case we must 
assume someone knows the algorithm 
being used, has spent some amount of 
money to build a machine that will 
guess a key, and that a plaintext/ci-
phertext data pair has been obtained. 

The question then becomes: How 
long will it take to guess the key in 
use? If this time-to-guess is too short, 
this attacker will know the key while 
it is still in use and valuable and 
might use it to steal something. If 
this time is long enough, we will all 
be dead and buried by the time some-
one guesses the key. 

Most systems using cryptography 
do not simply encrypt everything 
under one key. Generally, a series of 
encryptions involving various mes-
sages is used with actual data being 
encrypted with keys that change 
rapidly. The rapidly changing keys 
are derived from the slowly changing 
ones and it is these slower keys that 
have "resale value." These keys-used-
to-get-keys form a chain (or hierarchy 
in the accompanying figure on page 
74) that must be used by anyone try-
ing guess a key used higher up in the 
chain. Therefore, more processing is 
needed than for a single use of en-
cryption. This is one of those "more is 
better" situations, where guessing 
just one key is not enough to break 
the system. 

The figure describes the cost an 
unscrupulous attacker might incur to 
build a machine capable of guessing a 
DES key in a certain amount of time. 
Security parlance calls attempting to 
guess a key "trialing the algorithm." 
The machine is a "trial machine." The 
more money the attacker spends, the 
more DES key trialing machines he 
can obtain, and the faster he can 
guess a DES key in use. If this is at a 
low enough cost and in a short 
enough period of time, then the sys-
tem is not secure. 
An example data point on this 

graph might be the $620,000/100 
days point. This means that someone 
can spend $620,000 on a special ma-
chine that can guess a key in a 15 
DES operation system in 100 days of 
processing time. It follows that keys 
that can be guessed in this way must 
be used for much less than 100 days 
if one wishes to protect against an at-
tacker who has $620,000. 

By contrast, a similar graph for 

use of the Triple DES algorithm has 
absurdly large numbers. Using Triple 
DES in only a single location in a se-
ries of DES operations destroys the 
previously mentioned curve and 
places the cost of guessing even a sin-
gle key outside the resources of even 
the U.S. government. For example, 
guessing a single Triple DES key in a 
single year would require a DES trial 
machine that costs about or $7.2 x 
102° dollars, or $721 million trillion. 
Systems that employ Triple DES ob-
viously place an absolutely astronom-
ical barrier before an attacker. 

Though the quantities encountered 
in digital encryption systems are so 
large they are almost meaningless, 
let's try one last time to bring things 
down to earth. The most commonly 
quoted statistic is for guessing a sin-
gle DES key at the (very high) rate of 
1 million key guesses per second. On 
average, a key could be discovered in 
only 1,143 years under these condi-
tions. The same condition for a Triple 
DES key requires 82.3 x 10 18 years, 
which is billions of times longer than 
it will take for our sun to burn out. 

One would think it easier to sim-
ply pay. 

Digital encryption 
usage in pay TV 

By now it is clear how huge a bar-
rier the use of digital encryption cre-
ates. Of course, to use digital encryp-
tion for pay TV signals, the signals 
themselves must be digital. 

Digitized audio has been employed 
in systems since about 1984. The dig-
itized audio was transmitted at about 
1 Mbit/s and was fully encrypted 
using the DES algorithm. Such sys-
tems demonstrated the applicability 
of digital techniques to pay TV. 

Before 1990, it was not generally 
thought possible to transmit video 
signals digitally due to the huge 
amount of data required. A video sig-
nal requires roughly 150 to 200 Mb/s 
to transmit in raw form. This is vast-
ly more than the approximately 12 
Mb theoretical capacity of a TV chan-
nel, so it was not considered practical 
to transmit digitized video in cable 
systems or over-the-air. Without 
transmission, digital encryption was 
not possible. 

In 1990, a team of General Instru-
ment engineers led by Dr. Woo Paik 
proposed a system to compress TV 
signals into a fraction of this 150-200 
Mb/s. This technology was proposed 



as part of the U.S. high definition TV 
(HDTV) competition and has since 
been incorporated along with contri-
butions from other major players in 
the world of TV and technology. GI 
has applied this technology to regular 
TV signals as well and has marketed 
the DigiCipher I and II families of 
video compression products for both 
satellite and cable applications. 

Given this tremendous compres-
sion technology and its use to create 
digital TV signals, the application of 
digital encryption to these signals be-
came possible. Though the actual 
data transmission rate may seem 
large at 2 to 8 Mb, it is well within 
the performance of encryption tech-
nologies such as DES. 

Basic digital video encryption 
Let's consider a very basic and sim-

plified access control system for use 
with digitized video. This article does 
not delve into the subject of video com-
pression algorithms so it understates 
this pivotal function. Suffice it to say 
that a great magic takes place trans-
forming the analog video signal into a 
stream of digital bits for further pro-
cessing. 

The GI DigiCipher II system car-
ries streams of audio, video or other 
data in similar fashion. Using the 
MPEG-2 transport method, audio, 
video or other data (hereafter generi-
cally called "data") are carried in pack-
ets of 1,504 digital bits each. Many 
sources of such bits are combined to-
gether into a single cable, broadcast or 
satellite channel, so each stream of 
such bits is labeled with an ID. A sin-
gle video or audio or data channel 
thus corresponds to a series of 1,504-
bit data packets with the same ID. 

The DES algorithm directly en-
crypts such a packetized bit stream. 
Different streams of these packets can 
be different movies or audio or data 
services, with each being offered to a 
wide audience. Because the encryption 
key for each of these streams is differ-
ent, it allows each such stream to be 
handled and sold independently by the 
system. Multiple streams that are sold 
together, such as the audio and video 
for the same movie, can be encrypted 
with the same key or not. 

To obtain service, it is paramount 
that payment or at least agreement to 
pay be in place. In that regard a good 
system will not function unless specif-
ic encryption keys are sent to each 
unit, since otherwise a nonrevenue-

generating decoder will have an inher-
ent ability to view a service. This is 
positive feedback where a decoder will 
stop working if it does not receive a 
key to renew its operation. A poor sys-
tem will do the opposite with each de-
coder continuing to function until told 
to stop. This is negative feedback 
where blocking the message that tells 
the decoder to stop would be of great 
value to a pirate. 

The decoder gets positive feedback 
when payment is received or assured. 
Authorization to function is then de-
livered individually to each decoder as 
a message that gives it one or more 
encryption keys and other information 
denoting the authorized services. Ob-
viously, this message must be deliv-
ered in a secure form. The key or keys 
delivered in this message must be nec-
essary to view the digitized and en-
crypted video services, and this key 
must be changed no less often than 
every few days or weeks. This is a 
user authorization key. 

Each encrypted service must be 
protected with different encryption 
keys as mentioned previously. These 
video encryption keys should change 
as fast as possible, yet decoders with a 

user authorization key and appropri-
ate "paid-for service" information must 
be able to derive them to decrypt the 
digitized stream of video packets. A 
simple system has the key used to de-
crypt the video itself encrypted with 
the user authorization key so that any 
decoder with this can access the video. 
A simple three-step process suffices to 
receive the video service in this case: 

1) A given set-top, satellite or 
broadcast decoder receives and pro-
cesses its own message conveying a 
copy of the user authorization key. 

2) The decoder tunes to a desired 
encrypted video service and picks up 
another message with the video en-
cryption key in that message except in 
encrypted form. The user authoriza-
tion key is encrypted using the video 
encryption key. 

3) The decoder uses the user autho-
rization key it obtained in Step 1 to 
decrypt the video encryption key ob-
tained in Step 2. The now-unencrypt-
ed video encryption key decrypts the 
actual digital video. 

Comparing analog to digital 
We are now in a position to com-

pare the digital and analog systems as 
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directly as possible. It is difficult to 
compare analog with digital unless 
one first describes analog scrambling 
in the same terms used to discuss digi-
tal ones. The best way to do this is to 
relate the ways an analog signal can 
be obfuscated to the effect of a digital 
encryption key, which is to form an 
equivalence between analog scram-
bling and some form of digital encryp-
tion. 

First, before even estimating the 
size of the "analog key" used in analog 
scrambling, one must address the ana-
log equivalent of a digital encryption 
algorithm such as DES. This is the 
"obfuscation function," which for digi-
tal systems is an encryption algorithm 
and for analog ones scrambling tech-
niques such as sync suppression, video 
inversion or traps. DES is the way 
digital bits are obscured from easy in-
terpretation. Sync suppression, video 
inversion or traps serve the equivalent 
function for an analog signal. 

In the digital encryption case with 
a DES obfuscation function, there is 
no known way to determine the unen-
crypted data without the key. Examin-
ing the ciphertext tells nothing. But in 
the analog system, the obfuscation 
function can often be directly analyzed 
to the benefit of the pirate. In this re-
gard the obfuscation functions avail-
able for analog scrambling are vastly 
weaker than for digital systems. The 
obfuscation function for analog can be 
broken in many or most cases, while 
for digital there are no cases known 
where this is true for DES encryption. 

Let's now go beyond the basic 
weakness of the analog obfuscation 
function to derive the equivalent of a 
key for an analog scrambling system. 
Let's estimate how many ways there 
are to scramble or obfuscate an analog 
signal. Rigor is not employed here, 
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since there is a point to illustrate. 
Let's assume that there are: 
• 10 types of interference traps 
• 10 types of sync suppressions 
• 10 types of video inversions 

If all of these are allowed to inde-
pendently change, there are 10 x 10 x 
10 = 1,000 ways to obfuscate an ana-
log video signal. Each of these 1,000 
ways is equivalent to "encrypting" the 
analog signal with a unique "analog 
key," though no actual encryption is 
used. The size of a digital key repre-
sents the amount of work one must do 
to decrypt the encrypted data and the 
equivalent to this is the amount of 
work one must do to discover the exact 
analog scrambling method used to ob-
scure the video signal. The "analog 
key" defined here is really no key at 
all, but an amount of work that is as-
sociated with a certain sized key. This 
is necessary to translate analog "ap-
ples" to digital "oranges." 

These 1,000 ways to scramble in 
analog (which is a fairly generous esti-
mate) are equivalent to a 10-bit key 
for a digital system. Given this 10-bit 
equivalent key, then a perfect analog 
system has an "analog key" that is 46 
bits shorter than a single DES true 
digital key. This means a single DES 
encryption is 246 = 70.4 x 1012 times 
more difficult to guess than an analog 
equivalent scrambled signal. To be 
even more generous, let's assume 
there are actually 1 million ways to 
obfuscate an analog video signal, 
which corresponds to a 20-bit "analog 
key." This means a single DES encryp-
tion would be 236 = 67.1 x 106 times 
more difficult to guess than the equiv-
alent "analog key." A Triple DES key 
is 292 = 4.9 x 1027 times more difficult 
to guess than the equivalent "analog 
key." 

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

But, this last analysis assumed a 
perfect analog scrambling system 
where much of the analog scrambling 
could not be deduced from direct ex-
amination of the analog scrambled sig-
nal. Detailed analysis of the actual 
scrambled video signal can determine 
most of the ways to obfuscate an ana-
log signal. This includes all of the con-
tribution of the interference trap and 
much of the contribution of sync sup-
pression and video inversion. This is 
equivalent to eliminating most of the 
1,000 or 1 million ways, which we 
could approximate as eliminating all 
of one and half of the other two types 
of analog scrambling. 

In the one assumed case of 1,000 
ways to scramble in analog (that is a 
10-bit "analog key") that would leave 5 
x 5 = 25 "analog keys" that cannot be 
determined from direct analysis of the 
video signal. The real size of the "ana-
log key" is less than 5 bits. Were these 
25 "analog keys" trialed at a rate of 
one per second, the correct one would 
be found in an average of 12.5 sec-
onds. In the case of the 20-bit "analog 
key", 50 x 50 = 2,500 actual "analog 
keys" would be left after analyzing the 
video signal. Trialing these could be 
done in about 42 minutes. 

Comment on analog scrambling 
This analysis has been deliberate-

ly brutal to analog scrambling to il-
lustrate the motivations behind the 
evolution to digital systems. The an-
alytic perspective employed in this 
article is necessarily worst-case and 
may underestimate the realistic se-
curity levels of modern analog sys-
tems. These have been analyzed from 
the viewpoint of a fully resourced, 
maximally qualified and determined 
attacker, which is never encountered 
in practice. However, this is stan-
dard security analysis and such is 
necessary to assess different digital 
systems. 

Real-world analog systems are 
never attacked by large machines 
that guess thousands or millions of 
ways to reassemble a regular TV sig-
nal from the scrambled analog. It 
would be far cheaper to simply pay 
for the programming. Neither am I 
aware of any "black boxes" that have 
used such trialing techniques on any 
but the simplest systems. Usually a 
pirate attempts to alter a legal ana-
log decoder to obtain free pay TV ser-
vices. This is a very different attack 
than those described here. This arti-
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de has discussed signal security in 
the context of scrambling and en-
cryption while most attacks are actu-
ally electronic manipulation. 

In a poorly designed system, such 
electronic manipulation may be triv-
ial, and a pirate will certainly take 
advantage if that is so. If not, the 
next easiest course will be pursued. 
This inevitably leads the attacker to 
the analog scrambling barriers that 
are the primary subject of this arti-
cle. For this reason alone, analog 
scrambling must evolve into digital 
encryption. 
A different set of forces than 

scrambling and encryption drives 
electronic manipulation attacks. 
These forces have historically fa-
vored the pirate attacker. First 
among these is the pirate's ability to 
use the latest tools on the market, 
while a large, deployed base of a par-
ticular decoder and analog scram-
bling method can only evolve slowly. 
No sane businessperson scraps per-
fectly useful equipment on a regular 
basis without a very good reason, yet 
the pirate can upgrade gear to ma-
nipulate even a single decoder as 
often as needed. 

Personal computers might serve as 
an illustration. A cable system de-
ployed in 1986 would have been cur-
rent with the original IBM PC XT, 
yet that same system is still working 
in 1995. The designers of that system 
likely did not anticipate a pirate with 
a 120 MHz Pentium PC attacking the 
system. In this regard pirates can 
sometimes be more technically agile 
than big companies or cable systems. 

But there is a natural threshold in 
the war against electronic manipula-
tion and that is the cost of tools to 
analyze or process custom chips. Se-
cure chips raise the cost of electronic 
manipulation several powers of 10 
over older analog systems, and some 
more current analog systems are in-
corporating these chips in recently 
marketed products. 

Digital technology equalizes 
things to a great extent with the ad-
vent of secure custom chips and very 
strong encryption systems placing 
the largest barrier conceivable before 
the pirate. Piracy and security in pay 
TV is fundamentally an economic 
war, with victory going to the system 
that makes it more expensive to pi-
rate than to simply pay the bill. 

Of course even a secure chip can 
be misdesigned or have some fatal 

Ching or success 
in CATV? 

Discover Power & Tel 
Power & Tel has successfully navigated in the 
CATV industry for more than 20 years by 
assembling an experienced crew, recruiting the 
prime suppliers, and building a distribution 
network from 15 key cities. 

o,„ 

The people, places, and things you need For 
CATV success are already in place. To take 
full advantage of them, contad Power & 
Telephone Supply today! 

Power G Telephone 
Supply Company 

2673 Vale Avenue • Memphis, TN 38112 • FAX 901/320-3082 

800/238-7514 

flaw. One must be very careful and 
use exotic and experience-based 
analysis on any secure system. 

Conclusion 
Analog scrambling systems were 

the natural approach to securing sig-
nals when they were deployed and 
they have evolved in response to in-
creasingly sophisticated pirate at-
tacks. Technology has advanced to 
the point where the basic nature and 
limitations of analog scrambling are, 
or will be, within reach of pirate at-
tack very soon. The use of custom se-

cure chips can assuage this some-
what but the basic limitations of ana-
log scrambling cannot be improved 
beyond a certain level. 

Digital systems have come on the 
scene as part of the video compres-
sion explosion that will radically ex-
pand the capacity of satellite, broad-
cast and cable distribution. Digital 
video allows the use of advanced en-
cryption algorithms that are vastly 
stronger than any analog scrambling 
system and the use of such systems is 
timely given the continuing develop-
ment of pirate attack technology. CT 
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BACK TO BASICS 
By Michael L. Lance, Priya Shrinivasan and Priscilla M. Wu, Electronics Engineers, Cable Services Bureau, Federal Communications Commission 

Signal leakage • • 
ignal leakage is to a cable engineer what a pot hole 
is to a highway repair crew. No matter what pre-
cautions and preventive measures are taken, the 
problem still persists. The best solution is to re-

main abreast of the situation by regularly monitoring and im-
mediately fixing the leak (or pot hole) before it gets so big that 
it leads to much bigger problems (like accidents). Since the 
Federal Communications Commission signal leakage stan-
dards (§76.611-§76.617 of the FCC's rules) became effective on 
July 1,1990, the cable industry has been thrust into another 

Five years later 
phase in the seemingly never-ending journey toward the ulti-
mate goal. That is, providing cable service that is not haz-
ardous to over-the-air communications. So, how has the cable 
industry fared over the past five years? Let's take a look. 

How it's done 
The FCC places signal leakage among its important safe-

ty-of-life concerns and therefore routinely and randomly in-
spects systems across the country for signal leakage and 
other violations of the commission's rules. These investiga-

A quick field strength primer 
By Ron Bran«, 
Senior Technical Editor, Communications Technology, 
and Vice President, Engineering, Coaxial International 

Most measurements of signal leak-
age from the downstream spectrum 
are performed in the VHF midband. 
The most common part of the mid-
band for leakage measurements is 
108 to 136 MHz, which covers aircraft 
navigation and communications fre-
quencies in the over-the-air spectrum. 

Two field strength limits of concern 
to cable operators are 20 pV/m (micro-
volts per meter) and 50 pV/m. When 
we measure leakage with a half-wave 
dipole antenna and a signal level 
meter, we generally think in terms of 
dBmV (decibel millivolts). But don't 
despair, conversion between the two 
is relatively straightforward. 
When we know a field strength in 

pV/m, we can use the following for-
mula to first convert to pV (micro-
volts): 

pV = pV/m ÷ (fmHz x 0.021) 

Where: 

fmHz is the frequency in MHz 

Then we can convert pV to dBmV 
with the formula: 

dBmV = 20log(pV/1,000) 

Here's an example. Let's say we 
want to find out the level in dBmV of 
a 15 pV/m field strength reference at 

TIMINIWErs 
1" 11.111111 

Typical setup for leakage measurements1 
(20 1.1V/m -42.92 dBmV) 

-0.4 dB 2 dB +15dB 

-30.32 dBmV 

Ch. 14 (121.2625 MHz). We start by 
converting 15 pV/m to pV: 

pV = 15 ÷ (121.2625 x 0.021) 
= 15 ÷ 2.55 
= 5.89 pV 

Now that we know the value in 
pV, we can convert it to dBmV: 

dBmV = 20log(5.89 -÷ 1,000) 
= 20log(0.00589) 
= 20(-2.22985) 
= -44.6 dBmV 

Conversions for common 
midband frequencies in 
aeronautical spectrum 

Channel 
98 (A-2) 
99 (A-1) 
14 (A) 
15 (B) 
16 (0 

pV 
8.72 
8.26 
7.85 
7.48 
7.15 

dBmV 
-41.19 
-41.66 
-42.10 
-42.52 
-42.92 

PV 
21.79 
20.65 
19.63 
18.71 
17.87 

dBmV 
-33.24 
-33.70 
-34.14 
-34.56 
-34.96 

The accompanying table on this 
page shows conversions for the com-
mon midband frequencies in the aero-
nautical spectrum. 

Finally, it's important to remember 
that the field strength figures we are 
discussing here are what would ap-
pear at the terminals of a resonant 
half-wave dipole antenna. You also 
have to consider the effects of other 
components between the antenna and 
signal level meter, such as the inter-
connecting cables, bandpass filter and 
preamplifier. 

For example, the accompanying 
figure above shows what might be a 
typical setup used for leakage mea-
surements. In this example, a field 
strength of 20 pV/m at Ch. 16's video 
carrier will produce -42.92 dBmV at 
the antenna terminals, but the signal 
level meter will read -30.32 dBmV. 
This is because of the balun, intercon-
necting cable and bandpass filter at-
tenuation, plus the preamp's gain. CT 



tions, coupled with the annual filings of the "Basic Signal 
Leakage Performance Report" (FCC Form 320), help us as-
sess the progress of the industry toward curtailing excessive 
signal leakage. 

Before we inundate you with statistics, we will begin by 
exploring some facets of our method of review. The Form 320 
submitted to the FCC is processed on an individual basis. 
There are 30,000 registered communities, each receiving its 
own Form 320. So, how do we process the Form 320? Our 
first step is to group the forms by reference to the "primary" 
community unit (CULD), which is usually the location of the 
headend. Next, an initial review is completed for interference 
potential (e.g., 10logL>64) to isolate the cumulative leakage 
index (CLI) tests that fail. Any operator who fails the CLI 
test is immediately ordered to cease operation in the aero-
nautical band. Understandably, very few cable systems sub-
mit failed CLI tests that are self-incriminating. The next stop 
for the form is at the desk of the final reviewer who ensures 
overall compliance with the signal leakage rules and verifies 
that the information on the form is correct. After "passing 
go," the Form 320 is entered into our data base and then for-
warded for filing to the cable reference room. 

How cable did 
How did the industry do? The accompanying table on this 

page shows the 10logk, (CLI) ranges with the percentage of 
annual Form 320 filings falling under each category. The last 
column identifies the percentage of cable systems performing 
airspace tests. 

As the table shows, the industry had established a favor-
able trend until 1994 when the CLI results started to climb. 
We hope this climb is merely an aberration and 1995 CLI fil-
ings will once again revert to the downward direction. In gen-
eral, the amount of systems falling in the upper CLI ranges 
has consistently decreased. Also, the number of systems per-
forming airspace tests has steadily increased, both of which 
are good signs. An airspace test is considered to be the closest 
simulation of interference to what an aircraft may encounter 
while flying over a cable system. 

Omissions, wrong info 
The FCC Form 320s submitted by some cable operators 

continue to omit important or contain erroneous information. 
Therefore, the commission has taken further steps by send-
ing deficiency requests out for corrections. As a result, defi-
ciencies declined from 25% in 1993 down to only 8.6% in 
1994. 

Perhaps the most common deficiency we have seen is, sur-
prisingly, not the miscalculation of the CLI but the misstate-
ment of the testing period. Cable TV operators need only to 
submit one of the quarterly test results so the testing period 
would not exceed 90 days. The incorporation of this monitor-
ing program into the daily activities of existing service per-
sonnel in the discharge of their normal duties will generally 
cover all portions of the system and will therefore meet this 
requirement. 

Other common deficiencies, besides the omissions and ty-
pographical errors, include: using a test frequency outside of 
the 108-137 MHz range without a correlation factor; failing to 
test at least 75% of the cable plant; or failing to identify leak-
age sources greater than 50 pV/m. 

Even today, with five years of filing experience, numerous 
system operators have been ordered to either cease operation 
in the aeronautical band or lower power on those carriers in 

test data the first five years 
% of 

50<0.1 40<al 33<al airspace 

0  CL1>60 12.4% 5_60 550 5.40 CL1. 0 tests 
1990  38.4% 26.4% 7.7% 11% 4% 
1991 7.7% 29.7% 26.5% 9% 21% 5.8% 

ilk- 1992 5.3% 27.2% 26.9% 9.4% 23.7% 7.5% 
Air 1993 5.1% 24.8% 26.8% 9.2% 24.4% 9.6% 

1994 4.5% 25.1% 26.7% 8.4% 24.5% 10.8% 

the aeronautical band operating above 38.75 dBmV due to 
careless errors. For example, most of these systems listed im-
properly offset carriers on the Form 320. In these instances, 
we must act quickly to ensure interference-free over-the-air 
communications. Unfortunately, the improperly offset fre-
quencies often stem from the system engineer's lack of care-
ful review of the list of carriers on the submission, inclusion 
of an outdated list of frequencies, or failure to keep the head-
end equipment within specifications. 

In the midst of a new era in telecommunications, it is easy 
to lose sight of the basic necessities required in a world of 
shared communications. The partnership forged between the 
cable industry and the FCC must continue its vigilance in 
signal leakage control. In doing so, we all move closer to the 
ultimate goal of a clean CLI track record by the cable indus-
try, which will guarantee continued use of the aeronautical 
spectrum. Furthermore, a tight system in turn allows for the 
ease of conversion to digital delivery systems. CT 

The views and opinions expressed in this article are those of 
the authors and not the FCC. 
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BACK TO BASICS 
By Mark Bolar, Product Marketing Specialist, Broadband, Belden Wire & Cable Co. 

Drop cable shielding/testing 
to minimize signal leakage 

ince broadband systems 
were first put into use, sys-
tem engineers have been 
confronted with problems of 

signal ingress and egress caused by 
electromagnetic interference (EMI). Ef-
fective cable shielding has become the 
perennial pursuit of industry techni-
cians to minimize the effects of EMI. 
And, with the Federal Communications 
Commission's cumulative leakage index 
(CLI) standard, maximizing cable 
shielding effectiveness is even more 
critical today than ever before. 

Defining EMI problems 
EMI was first recognized in the early 

1960s as interference problems broad-
ened to encompass the entire electro-
magnetic spectrum. Prior to that, most 
interference problems were experienced 
with radio signals and hence were re-
ferred to as radio frequency interference 
(RFI). Today, EMI refers to electromag-
netic interference in its broadest sense. 
Thus, within the nonionizing portion of 
the electromagnetic spectrum, all emit-
ters, receptors and frequency bands are 
part of the EMI definition. 

For this reason, such diverse prob-
lems as interference from ground loops, 
common impedance paths, direct mag-

Figure 1: Shielded coaxial cable 

netic/electric field coupling (AC hum), 
electrostatic discharge (ESD), power-
line-conducted emissions or radiated 
emissions from all sources fall under 
the umbrella category of EMI. 

Cable TV installations are regarded 
as closed systems and, as such, opera-
tors are allowed to use frequencies nor-
mally assigned to over-the-air commu-
nications bands — aircraft, FM, TV, 
ham, etc. For this reason, the drop cable 
used in these installations must provide 
adequate isolation to preserve the in-
tegrity of the system and to avoid inter-
ference with over-the-air communica-
tions. In addition, the expansion of the 
frequency spectrum utilized by CATV 
systems has caused the FCC to increase 
enforcement of emission regulations. Ef-
fective cable shielding increases the 
ability of cable engineers and techni-
cians to design systems in compliance 
with these regulations. 

Effective cable shielding 
A cable shield is placed between the 

foam dielectric core and the outer jacket 
to contain the RF signal or keep out un-
wanted interference. Coaxial drop cable 
shielding is offered in a wide range of 
designs and configurations. Each type 
of shielding has its own distinct advan-
tages and disadvantages that need to be 
considered when selecting the best and 
most cost-effective option for a given ap-
plication. 

The Society of Cable Telecommuni-
cations Engineers has adopted mini-
mum shielding requirements for the 
CATV industry. An SCTE document, 
IPS-SP-001: Specification for Flexible 
RF Coaxial Drop Cable, outlines the fol-
lowing general requirements: 
• Standard shield. Laminated shield-

ing tape with bonding resin on one side 
plus 59% minimum braid coverage. 
• Tri-shield. Laminated shielding 

tape with bonding resin on one side 
plus 59% minimum braid coverage, plus 
laminated shielding tape. 
• Quad-shield. Laminated shielding 

tape with bonding resin on one side, 

plus 59% minimum braid coverage, plus 
laminated shielding tape, plus 32% 
minimum braid coverage. 

See Figure 1 for examples of shielded 
coaxial cable. 

Foil/braid shield designs 
Combination foil/braid shields are 

the optimum choice for broadband coax-
ial drop cables because they provide 
more than one layer of shielding for 
maximum shield effectiveness across 
the frequency spectrum. In combination 
shield designs, the foil shield consists of 
two layers of aluminum foil laminated 
to polyester or polypropylene film with a 
bonding resin. The braid shield layer, 
which provides superior structural in-
tegrity and flexibility, typically consists 
of 34-gauge aluminum strands, one set 
woven in a clockwise direction and in-
terwoven with another set in a counter-
clockwise direction. Typical braid cover-
ages range from 60 to 95%. Combina-
tion foil/braid shields offer the advan-
tages of 100% shield coverage plus the 
strength and low DC resistance of braid. 

System designers and installers may 
choose from a wide variety of combina-
tion shield designs depending on the 
severity of conditions and the applica-
tion requirements. SCTE standard 

Figure 2: Absorbing clamp test 
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MODULATOR 750 UHF 

The Model 750UHF Modulator is especially designed for single channel full 60 dBmV (120 dBµV) output from 
470 to 750 MHz no-compromise CATV professional service utilizing surface mount technology. 

PARAMETER 

VIDEO SECTION 

Input: C3F Neg 
Input Impedance 

Frequency Response 
Bandwidth 
Differential Gain 
Differential Phase 
Hum & Noise 

AUDIO SECTION 

Input: 50 Hz-15 KHz 
Impedance 

Frequency Response 
Frequency Tolerance, ±500 Hz 
Frequency Deviation 
Harmonic Distortion 
Preemphasis 

IF SECTION 

Video IF Level 

Audio IF Level 

Return Loss 
IF Frequency 

Video Carrier 
Audio Carrier 

Video-Sound Spacing 
Vestigial Sideband Width 

RF SECTION 

Output Frequency 
Frequency Tolerance 
Output Level 

adjustable 
Output Impedance 

Spurious Output 
470-750 MHz 
@+60 dBmV/+120 dBj.tV 
Output Level 

Return Loss 
Frequency Response 

SPECIFICATIONS 

MECHANICAL AND POWER 

Dimensions 
Weight 
Power 
Operating Temperature 

I 
II 
•• 

CADCO 

SYSTEM M/N 

NTSC 
75 ohms 
unbalanced 
±0.5 dB 
4.2 MHz 
2% max 
2 degree max 
-60 dB 

o dBm (.8V) 
600 ohms 
balanced 
±1.0 dB 
4.5 MHz 
±25 KHz 
1% max 
751.is 

+37 dBmV 
+97 d131.1V 
+22 dBmV 
+82 dBj.tV 
>14 dB 

45.75 MHz 
41.25 MHz 
+4.5 MHz 
0.75 MHz 

470-750 MHz 
±2 KHz 
+60 dBmV max 
+120 dBj.tV 
75 ohms 
unbalanced 
<-60 dBc 

>14 dB 
<2 dB 

SYSTEM BIG 

PAL 
75 ohms 
unbalanced 
±0.5 dB 
5.0 MHz 
2% max 
2 ree 
60 L 

1% mar 
501.ts 

+37 dBmV 
+97 dBµV 
+27 dBmV 
+87 dBµV 
>14 dB 

38.9 MHz 
33.4 MHz 
+5.5 MHz 
0.75 MHz 

7S0 

SYSTEM D/K 
China* 

PAL 
75 ohms 
unbalanced 
±0.5 dB 
5.0 MHz 
2°/, 

4 dBri 
+d7 dBµV 
+27 dBmV 
+87 dBe 
>14 dB 

38.0 MHz 
31.5 MHz 
+6.5 MHz 
0.75 MHz 

iviitz tie 

SYSTEM I 

PAL 
75 ohms 
unbalanced 
±0.5 dB 
5.5 MHz 
2% max 
2 degree max 
-60 dB 

I OM 

'mV 
-97 dbj...V 
+27 dBmV 
+87 dBµV 
>14 dB 

38.9 MHz 
32.9 MHz 
+6.0 MHz 
1.25 MHz 

MODULATOR 

Standard 19" (48.26 cm) Rack Mount, 1.75" (4.44 cm) High & 14" (35.56 cm) Deep 
8 Pounds (3.6 kg) 
115/240 VAC 50/60 Hz 30 Watts 
40° F to 110° F 

BROADBAND COMMUNICATIONS 

2405 S. Shiloh Rd. Garland, Texas, 75041 
1-800-877-2288 FAX 214-271-3654 
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Figure 3: Flex test procedure 

Cable is clamped at both ends. Clamps ore 
attached so that they freely rotate on mounting ends. 

• 

• 
Cable position extremes 

.• 

2.75 feet 

shield, for example, is comprised of an 
inner layer of laminated tape 
(foil/film/foil) bonded with adhesive to 
the dielectric core plus an outer braid to 
protect against interference and in-
crease tensile strength. SCTE tri-shield 
designs feature an additional layer of 
laminated tape for improved reliability, 
and SCTE quad-shield designs add a 
second outer layer of braid for greater 
strength and durability. Another combi-
nation shield consists of a bonded foil, 
medium to heavy coverage braid and a 
second foil with a shorting fold con-
struction bonded to the outer jacket, 
which provides exceptional high-fre-
quency performance. 

The shorting fold construction tech-
nique maintains metal-to-metal contact 
thereby increasing the foil shield's 
range of effectiveness to higher frequen-
cies. Without the shorting fold, a slot is 
created through which signals can leak 
and cause interference. 

Foil/braid combination shields 
should be specified: 
• For shielding against high-frequen-

cy radiated emissions coupling and 
ESD. It combines the low resistance of 
braid and 100% coverage of foil shields. 
• When possible sources of interfer-

ence include radio transmitters, TV sta-
tions, motor control circuits and com-
puting equipment. 
• For broadband, voice, video and 

data networks. 

Advanced testing methods 
Securing reliable and comprehensive 

test data is the 
surest and most ef-
fective path to se-
lecting cable shield-
ing that will com-
bat the type of in-
terference antici-
pated. Questions 
that need to be 
asked before choos-
ing test methodolo-
gy include: What 
kind of EMI is an-
ticipated? What fre-
quency range? Is 
ingress or egress 
the primary con-
cern? The table on 
the opposite page 
presents the type of 
EMI problem each 
test measures, the operating frequency 
range and the ability of each test to 
evaluate egress as well as ingress. 

Following is a description of several 
kinds of commonly conducted shield 
performance tests — their purpose, 
methodology and significance of results. 
• Transfer impedance test. The trans-

fer impedance test is the most widely ac-
cepted nonrelative or absolute measure of 
a shield's performance. It is used to eval-
uate cable shield performance against 
ESD and radiated emissions coupling at 
a frequency range of DC to 1,000 MHz. 
This testing method is recommended by 
the International Electrotechnical Com-
mission as well as the military. 

The transfer impedance value is de-

Figure 4: Flex test graphed results 
Before flex 
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0.1 
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After 43,000 flex cycles 

— Foil/braid 
— Foil/braid/foil/braid 
— Foil/braid/foil 

— Foil/braid/foil 
with shorting fold 

100 
Frequency (MHz 

After 86,000 flex cyc es 

1,000 

1,000 

 eff fl 

o 100 
Frequency (MHz 

1,000 

Foil/broid 

Foil/braid/foil 
Foiljbroidfloiljbraid 
Foil/braid/foil 
with shorting fold 

Foil/braid 

Foil/braid/foil 
Foil/braid/foil/braid 
Foil/braid/foil 
with shorting fold 

pendent upon the sample cable's shield 
construction. The lower the transfer 
impedance value, the more effective the 
shielding. Theoretically, the absolute in-
terference level of a cable can be deter-
mined using the transfer impedance 
value. The transfer impedance takes 
into effect the relationship between the 
two signal-carrying regions of a coax 
cable. The shield separates these two 
regions. Therefore, the transfer 
impedance test is a true measure of the 
shield effectiveness of the cable. 
• Absorbing clamp. The absorbing 

clamp is an accurate, portable testing 
device that is effective at detecting radi-
ation directionally as well as locally. It 
has a great capacity for electromagnetic 
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Test method comparison 
Transfer 

Problems anticipated impedance 
EMI types 
ESD 
Electric field coupling 
Radiated emissions coupling 

Frequency range 
DC-100 kHz 
15 kHz-30 MHz 
30 MHz-120 MHz 
120 MHz-800 MHz 
800 MHz-1,000 MHz 

Cable performance against 
Egress 
Ingress 

Absorbing 
clamp 

GTEM 
cell 

• 

• 

compatibility cable measurements in 
the frequency range of 30 to 1,000 MHz. 
It also is nondestructive to the sample. 
The test fixture clamps over the shield-
ed sample cable and inductively detects 
signal leakage. The radiation values are 
then compared to those of an unshield-
ed sample of the same length. Shielding 
effectiveness is defined as the difference 
between the two values. Figure 2 (page 
82) shows the absorbing clamp test. 
• GTEM cell. The GTEM cell is a 

rectangular transmission line segment 
that operates in the gigahertz trans-
verse electromagnetic mode (GTEM). 

Cables, cable/con-
nector assemblies 
and/or electronic 
devices are placed 
inside the chamber. 
The item under test 
can be subjected to 
a known field inten-
sity provided by 
powering the cell 
or, alternately, the 
cell can be used as 
a detector to mea-
sure radiation emit-
ted by the cable or 
device inside the 

cell. Frequency range covered by this 
method is DC to 1 GHz. 
• Flex test. Shield performance dur-

ing the life of the cable is an important 
consideration especially in drop cables. 
Flex testing is most commonly per-
formed on aerial-installed CATV drop 
cables because vibration and sway 
from wind effects can cause degrada-
tion of shield performance over a pro-
longed period of time. Flex life is gener-
ally less critical for messengered than 
for nonmessengered cable because the 
rigidity of the messenger significantly 
reduces the amount of flexing and vi-

bration the cable is subjected to. 
To examine a cable's ability to with-

stand flexing in a laboratory environ-
ment, tests were conducted as shown in 
the Figure 3. With the cable mounted 
and flexed repeatedly between the ex-
treme positions shown for the recipro-
cating arm, transfer impedance values 
are monitored at various frequencies. 
This type of testing can compare which 
types of cable shielding can withstand 
repeated flexing and still provide effec-
tive shielding. Figure 4 shows flex test 
graphed results. 

Conclusion 
The world of cable technology has be-

come increasingly more complex since 
EMI problems were first discovered. 
Today, design decisions must take into 
account the convergence of data, audio 
and video signal transmissions. This 
evolution of technology and its resulting 
regulations has created a growing need 
for more sophisticated cable shielding 
and reliable testing methods. For these 
reasons, it's more critical than ever be-
fore for system designers to evaluate, 
right from the outset, the conditions of 
each application in order to specify the 
most appropriate shielding option. CT 
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BACK TO BASICS 
By Robert V.C. Dickinson, President, Dovetail Surveys Inc. 

Cable signal leakage 
Has anything changed? 
U nfortunately, the concerns over cable signal leakage 

have not gone away — par-
ticularly in the eyes of the 

Federal Communications Commission. 
The same rules are in effect for the 
cable operator and the same rigors of 
compliance remain. Nevertheless, a dif-
ferent perspective is developing. 

In the early years of cable, signal 
leakage was something that few real-
ized existed and virtually no one cared 
about it. When it emerged as a poten-
tial hazard to aviation communication 
and navigation circuits and other over-
the-air radio services, the problem 
quickly developed into an industrywide 
"clean up and stay on top of' project. 
This generated all sorts of worry and 
expense lest the FCC should become of-
fended and swoop down with fines and 
forfeitures. Now, with the widespread 
use of fiber optics and the increasing in-
troduction of two-way services, control 
of cable signal leakage may be a key to 
successful interactive offerings for the 
cable operator rather than an onerous 
burden imposed by the feds. 

Many a cable technician and manag-
er have felt the burden of leakage con-
trol and the elusive nature of the leak-
age phenomenon. Training has often 
been difficult and monitoring and test-
ing have become arduous tasks with 
few apparent benefits. The industry has 
shouldered the burden and by diligent 
effort and sheer persistence has pre-
sented passing grades to the FCC. 

Some operators have recognized the 
benefits of a cleaner system as evi-
denced by better pictures and fewer 
subscriber complaints and have there-
fore more heartily embraced the pro-
gram. However, some indications point 
to loss of leakage control priority in 
parts of the industry. This lack of priori-
ty cannot last too long if the operator 
does not wish the situation to get out of 
control — again. The entire process has 
become routine and automatic for many 
but continues to be a Class A burden to 
others. Routine and automatic are the 

only realistic solutions and must be 
sought after and maintained in an effi-
cient manner. 

Interactivity, fiber roles 
Previously, interactive services were 

mentioned. Their time may have ar-
rived according to some industry pun-
dits. Maybe they have not really ar-
rived, but still, they are not far off. Pro-
viding the return path for interactivity 
via upstream cable is certainly the de-
sired mode of operation rather than the 
telephone, etc. Cleanliness of the up-
stream spectrum is a must for these ap-
plications. 

Cable signal leakage control address-
es "what goes out." "What comes in" is 
what disrupts the upstream signal flow 
and consequently the upstream ser-
vices. "What comes in" utilizes the same 
cable system integrity imperfections as 
"what goes out" and is therefore tightly 
tied to signal leakage of the FCC vari-
ety. When there is a leak that can be 
detected at a given monitoring frequen-
cy, one can expect egress and ingress at 
virtually all frequencies from this 
source. Leaks detected in the aeronauti-
cal bands also may be detected at the 
sub-band frequencies used for upstream 
transmission. Leaks repaired for aero-
nautical frequencies are normally auto-
matically repaired for the sub-band 
also. 

The advent and increasingly 
widespread usage of fiber optics has 

"Control of cable 
signal leakage may 

be a key to 
successful interac-
tive offerings." 

changed the situation somewhat. In 
most cases, fiber has replaced CATV 
system coaxial trunk and thereby elimi-
nated one potential source of ingress/ 
egress. Many hoped that this would be 
a major factor in reduction of the re-
quired leakage control. True, replace-
ment did reduce the amount of coax in 
the system. However, the trunk is not 
in the most sensitive area for leakage 
signal generation. Trunk levels are nor-
mally lower than distribution levels. 
Therefore, the resulting overall im-
provement has not been dramatic. 

In most fiber deployments, the sys-
tem architecture has been altered by 
optical trunking to nodes that feed rela-
tively small groups of subscribers (a few 
hundred to a few thousand). This 
means that the amount of possibly 
leaky feeder between the subscriber 
and the node (and hence the headend) 
is greatly reduced. 

While not substantially affecting the 
egress situation (the same total amount 
of distribution plant is still there to 
leak), this change should represent an 
important factor in spurious signal in-
terference in the upstream path. Even 
in view of these important improve-
ments, many operators have found 
these results less than dramatic as well. 

Due to the FCC's allowance of cus-
tomer freedom to install and alter in-
home wiring to their own whims there 
is much of the plant "antenna" that is 
beyond the control of the cable operator. 
This is a disturbing situation and seems 
to have resulted in a ingress intensity 
approaching that seen in older nonfiber 
networks of larger size. This is truly un-
fortunate since the reduced extent of 
the RF plant in a fiber node was expect-
ed to be a most important improvement 
in the upstream environment. 

In light of these factors, what does 
the return path look like in terms of im-
pairment to upstream transmissions? 
There has been a great deal of testing 
done by various players in the interac-
tive services arena.i ,2,3,4 Although the 
actual profiles from various systems dif-
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Reader Service Number 231 

fer, the general results are about the 
same. There is great deal of garbage on 
the low end of the spectrum because of 
ingress. 

The frequencies below about 15 MHz 
suffer from many interference sources 
with the most potent often being short-
wave radio broadcast signals. These are 
in distinct frequency bands and vary in 
intensity depending upon time of day 
and propagation conditions. As many 
technicians have found, these broad-
casts may be monitored on a properly 
adjusted spectrum analyzer. CB and 
amateur radio are still very prevalent 
and can be received at frequencies to 30 
MHz in the sub-band. Auto ignition and 
powerline-related noise often extend 
well up into the sub-band. Generally it 
has been concluded that frequencies 
below 15 MHz may not be useful for 
any but the most robust upstream data 
signals (like converter response sys-
tems). 

Filters outside the customer premis-
es are a possibility to clean up selected 
portions of the band while allowing sig-
nals from within to use the unblocked 
bands. Implementation of services in 
the regions of the spectrum blocked by 
filters must then be performed from 
units mounted outside the dwelling in 
order to have access to the line side of 
these filters. 

"Mixing" signals 
In addition to the signals picked up 

from ingress, the "common mode" beats 
reported by experimenters many years 
ago have not gone away either. The 
term "common mode" is not universally 
used and is not totally descriptive. 
These signals are the result of the mix-
ing of the downstream TV carriers in 
some nonlinear element(s) in the net-
work creating spurious signals in the 
sub-band. 

Since downstream TV carriers are 
spaced at 6 MHz, this process generates 
the familiar sum and difference prod-
ucts that are the ever-present second 
and third order beats. All of the beating 
carriers are higher in frequency than 
the band of interest. Therefore, only the 
difference products are observed in the 
sub-band. 

Second order products by definition 
are the result of mixing two signals and 
therefore must be multiples of 6 MHz. 
The third order products can only be in 
the form of fi - 2f2, + f2 - f3 or fi - 4-4 
in order to lie in the sub-band. A little 
number juggling of the combination fre-
quencies generated in the 6n + 1.25 
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MHz structure of the standard CATV 
frequency assignment will show that 
these third order beats lie at frequen-
cies of 6n (1.25 MHz in the sub-band). 

The result of all of this is the possi-
ble presence of a sub-band frequency 
comb with 6 MHz spacing and/or a beat 
pattern containing components at 6n 
plus and minus 1.25 MHz. Experience 
has shown that both patterns occur 
with varying amplitudes and at various 
times in the same system and at the 
same location. 

The arbitrary amplitudes and ratios 
are rather mysterious and unpre-

dictable. It also is good to note that the 
introduction of digital video can be ex-
pected to introduce additional second 
and third order products, which in this 
case will be more noise-like in charac-
ter. Due to the expected lower levels, 
the effect should be secondary in the 
sub-band. In any event, the more down-
stream channels of any kind, the more 
products will be generated. 

This mixing, which is the source of 
the higher order products, generally has 
to do with rectification in mechanical 
joints caused by minute semiconductor 
formations because of dissimilar metal 

AUGUST 1995 • COMMUNICATIONS TECHNOLOGY 87 



and corrosion effects. These points are 
often associated connections in drop ca-
bles, tap plates, seizure connections, 
line terminators and the like.5 With less 
homes in the fiber-optic node, it is much 
easier to locate and repair this type of 
problem. When ingress has been sub-
stantially reduced, this effect is more 
visible and more readily isolated. 
Sources of rectification have been locat-
ed and repaired often to revert to the 
rectifying condition within a few days or 
weeks. Unfortunately, the same recur-
ring phenomenon has been observed in 
repair of small leaks as evidenced by 
the reappearance of ingress signals in 
relatively short periods. There is still 
room for new innovative work in this 
entire area. 

The reason for the previous diversion 
into discussion of internally generated 
spurious signals is to point out that con-
fusion is possible initiating a search for 
ingress when the problem may be inter-
nal to the cable hardware rather than 
leak-related. 

Changes have occurred 
Well, has anything really changed? I 

think we can say that there have been 
substantial changes in the system ar-
chitecture and usage that have shifted 
the balance and perspective of the leak-
age picture. These changes should pro-
duce greater impetus for tighter cable 
systems and the increased leakage con-
trol required to achieve them since they 
have the potential of improving our bot-
tom line. 

However, the main thrust remains 
unchanged from the regulatory side. 
Aeronautical frequencies must be pro-

tected and the industry must live under 
the current regulations for the foresee-
able future. 

Growing systems in urban areas will 
require more intense efforts because of 
the greater inaccessibility. Leakage 
from in-home wiring will continue to in-
crease and be a touchy problem for the 
cable operator due to the possibility of 
customer offense. 

Other pressures will make it difficult 
to maintain top priority for leakage con-
trol. Whether you see better leakage 
control as increased revenue or not you 
had better keep on top of it or the FCC 
may make it a source of expanding rev-
enue in its own way. 

The increasing use of the sub-band 
focuses more upon transmission quality 
than regulatory pressure. There are 
some advocates of abandoning this 
band in favor of much higher frequen-
cies (i.e., above the downstream trans-
missions) where ingress interference is 
less severe. This has the advantage of 
more available spectrum that will be 
needed for new services. Others6 sug-
gest the use of a separate return cable 
allowing essentially symmetrical capaci-
ty and less interference from ingress. If 
you can stand the expense, this is the 
most elegant solution. 

The big effort must remain the find-
ing and fixing of leaks. It is essential to 
protect aeronautical services and avoid 
FCC intervention. We also can rightly 
feel that leakage control does affect our 
quality of service, our customer satisfac-
tion and our ability to mount interac-
tive businesses. For all of these reasons 
there should be no letup in our leakage 
control efforts. 

In addition, new products (connec-
tors, cables, instrumentation, etc.) are 
making leakage control somewhat easi-
er and more effective and perhaps less 
expensive. The large amount of training 
from the Society of Telecommunications 
Engineers, the National Cable Televi-
sion Association and cable operators 
has developed the exercise from an art 
toward a science. But it is still an area 
that must be given diligent and unre-
lenting effort. It should not be assigned 
a reduced priority. CT 
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PRODUCT 

TDR 
Riser-Bond Instruments intro-

duced two features to its Model 
1205C time domain reflectometer/ 
cable fault locator. An enhanced fault 
dBRL mode and a newly developed 
intermittent fault detection mode 
(IFD) have been added to the unit. 

With the fault dBRL mode activat-
ed, the unit automatically displays a 
fault severity reading, with the ef-
fects of cable attenuation cancelled 
out of the dBRL reading. This feature 
provides technicians with a quick and 
easy measurement of fault severity 
that can help determine at what 
point the fault is severe enough to fix. 

The IFD mode can "baby-sit" a cable 
and will detect and display intermit-
tent faults, whether they are opens or 
shorts. A unique function of the IFD 
feature is that the waveform can be 
manipulated, repositioned, zoomed in 
or out, and the cursors moved — all 
without affecting the IFD function. 
Reader service #312 

Headend products 
General Instrument introduced the 

OmniStar next-generation system of 
750 MHz cableoptics headend prod-
ucts, including the universal chassis, 
laser modules, network monitoring, 
power supplies and other configura-
tion options. 

According to the company, the Om-
niStar platform is the perfect solution 
for the next generation of broadband 
fiber-optic network applications 

NEWS 

where increasingly smaller node 
sizes and deployment of point-to-
point lasers define needs for opti-
mizing headend or central office 
space. 

The platform provides headend 
rack-mount laser density for up to 
eight laser modules in a five-rack 
unit high space including ventila-
tion spacing. This modular design 
offers user flexibility for application-
specific configuration, making it 
ideal for telephony applications 
where redundancy capability and 
modularity are paramount. 

The system incorporates the com-
pany's most advanced lasers. The 
seven distributed feedback laser 
models come in power ranges from 3 
to over 12.5 dBm (2.5 to over 16 
mW), in 2 dBm increments to facili-
tate system design and installation. 
According to the company, this vari-
ety of lasers offers the most cost-ef-
fective solution for an application 
based on design loss budget, perfor-
mance criteria and splitting ratio 
considerations. 

All laser modules accommodate 
separate broadcast and narrowcast 
inputs, eliminating the need for ex-
ternal combiners. The plug-and-play 
module is an integrated unit provid-
ing all optical, RF signal processing 
and control functions. 
Reader service #311 

Remote control 
Scientific-Atlanta unveiled the All-

Touch remote control, which it says is 
the cable TV industry's first univer-
sal remote to access its 8600x ad-
vanced analog terminal as well as 
other consumer electronic devices, 
such as TV sets, VCRs and audio 
components. 
A conventional remote control en-

ables viewers to operate only one spe-
cific brand of VCR or TV set. With a 
universal remote, the viewer needs 
only one remote control to operate 
multiple consumer electronics de-
vices. The AllTouch is the first uni-
versal remote that can control the ad-
vanced capabilities of the 8600x home 
communications terminal as well as 
most major brand TV sets and VCRs. 
In addition, the unit can operate aux-
iliary devices, such as CD players, 

digital audio receivers and digital 
music terminals. 

Within the unit is a library of 
TV, VCR and audio component 
codes. In addition to near-video-on-
demand (NVOD) applications, for 
example, viewers can use the re-
mote to command a VCR to rewind, 
play, fast forward, pause, stop and 
record. Other features include navi-
gational control for interactive 
viewing guides and one pro-
grammable "hot key" for one-touch 
access to the customer's favorite 
channel. 
Reader service #310 

Variable attenuators 
Laser Precision announced the 

DB-2900 series variable attenuators, 
consisting of models DB-2900C, DB-
2910 and DB-2930. All three models 
are designed for bit error rate (BER) 
testing, optical loss margins measure-
ment, optical power meter and test 
set calibration, system loss simula-
tion and optical component testing. 

The DB-2900C is designed specifi-
cally for use in CATV, high-speed 
telecommunications and high-speed 
analog systems. The DB-2910 pro-
vides an economical testing solution 
for LAN and standard telephony ap-
plications, while the DB-2930 is de-

AUGUST 1995 • COMMUNICATIONS TECHNOLOGY 89 



signed for use in multimode applica-
tions. 

All models provide continuous at-
tenuation with or without battery 
power. Unlike attenuators that use 
filters and step motors, the company 
says its patented mechanical beam 
blocker design permits attenuation 
in steps of a minimum 0.1 dB and 
ensures that signal ranging does not 
occur as a result of overshoot or un-
dershoot. 

All three models also offer the 
flexibility of operation at user-se-
lectable wavelengths over their en-
tire 60 dB range. In the DB-2900C, 
wavelength-specific characteristics, 
such as offset, are stored indepen-
dently. 

For CATV applications, the unit is 
terminated with angled polished con-
nectors. For high-speed telecommuni-
cations systems, the attenuator is 
terminated with ultra polished con-
nectors. Both connectors reduce re-
flectance at the bulkhead to help 
eliminate adverse effects on trans-
mission performance. In addition, a 
variety of connector adapters are 
available. 
Reader service #301 
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Video/IF switch 
The EVS-30, new from Trilithic, is 

said to be a compact, cost-effective so-
lution to Emergency Alert System 
(EAS) switching (FCC Part 73.G). 
Each 5.25-inch rack enclosure pro-
vides 30 independent A/B-type 
video/RF switches, all toggling on the 
closure of a single TTL contact. 

Several EVS-30s may be chained 
together to switch as many channels 
as may be required. Each switch may 
be connected to one alternate source 
or to separate sources and may be 
configured to default to either the pri-
mary or EAS source on loss of power. 
Reader service #306 

Power node vault 
Oldcastle Precast Inc. introduced 

the Power Node Vault. It offers cable 
and telephony providers a safe water-
tight environment for broadband 
power systems. Technicians and 
maintenance personnel can work on 
the systems at sidewalk level simply 
by opening the doors and activating 
the hydraulic lifting mechanism, 
bringing the entire system out of the 
ground. 

The unit is designed for use in res-
idential neighborhoods or downtown 
areas where above-ground equipment 
is either not aesthetically acceptable 
or may be subject to vandalism. Also, 
it can be used in highway applica-
tions where county or state highway 
departments will not permit above-
ground roadside cabinets or struc-
tures. 

Standard and optional equipment 
includes air conditioning, ventilation, 
electrical convenience outlets, telco 
demarcation panels, sump pumps, 
breaker and distribution panels. In 
addition, a variety of remotely moni-
tored alarms are available to indicate 
power failure, intrusion, high temper-
ature, low temperature or any other 
alarm function required by the ser-
vice provider. Another option is a sep-
arate compartment providing housing 

for transformers, meter cans or gen-
erators. This compartment can be 
locked and keyed for access only by 
company personnel. 

The unit is designed for use with 
preassembled cabinets as provided by 
various manufacturers, for either in-
door or outdoor use. Any size broad-
band power system can be adapted 
easily to the below-ground vaulted 
system. In many cases, the unit can 
be easier for zoning and permit appli-
cations. Site work is as simple as ex-
cavation, crane and backfill, with no 
special requirements for concrete 
slabs or foundation work. 
Reader service #309 

Headend products 
The latest generation of Comman-

der 6 headend products from General 
Instrument features expanded band-
width capabilities to 1 GHz. The se-
ries is part of the company's overall 
end-to-end systems solution. 
New models include the C6M-II 

RF modulator with an agile output 
from 50 MHz to 1 GHz, designed to 
offer flexibility in broadband, multi-
channel headend systems. It allows 
for combined systems with up to 161 
channels. The unit was designed to 
accept three different accessories si-
multaneously: the MOB module that 
allows for up to six switchable inputs; 
the C6-LLII option providing remote 
control and status monitoring capa-
bilities; and the C6-SE integrated 
BTSC stereo encoder. 
Reader service #305 

Broadband 
power systems 

Alpha Technologies introduced the 
BPS series of broadband power sys-
tems for use in combined and full-ser-
vice broadband applications. The fun-
damental design premise for the line is 
flexibility and modularity. The compa-
ny says the systems represent indus-
try-leading power technology, consist-
ing of an array of integrated powering 
components and packaging options 
that provide plant system engineers 
unprecedented flexibility in creating 
application-specific power solutions. 

Equipped with programmable out-
put voltage levels, the BPS allows the 
use of 90-, 75- or 60-volt output. An 
extensive menu of power system com-
ponents can be used as functional 
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blocks. System engineers can create a 
custom powering solution through a 
process of selecting the appropriate 
component blocks, then fitting them 
into one of several enclosure configu-
rations. Thus, applications that lend 
themselves to central, large system 
powering can be created out of the 
same basic elements used to power a 
single coax feeder. As a result, opera-
tions, status monitoring, power sup-
ply modules and interfaces can re-
main standardized across the entire 
plant, helping reduce the overall cost 
of plant operations and maintenance. 

The system is designed to work 
with any commercially and/or propri-
etary system available. Providing 
more than 100 different test func-
tions and real-time data to the net-
work manager, this system provides 
more monitoring capability and func-
tional control from a remote site than 
any system available today. 

Because power nodes are located 
in varying urban and suburban loca-
tions, both the large and small sys-
tem enclosures are offered in stan-
dard and low-profile configurations. 
These enclosures are made of 
durable, weather-resistant aluminum 

and are available in standard sea 
foam green or optionally painted a 
variety of environmental colors. 
Reader service #308 

LAN/WAN call 
center feature 

Telecorp announced the Phone 
Link feature to its System 9000 call 
center, opening the door to true local 
area network/wide area network 
(LAN/WAN) call center solutions. 

Phone Link eliminates the need 
for dedicated or hardwired worksta-
tions in the call center. Any employ-
ee with access to a PC and a tele-
phone can have the ability to log into 
System 9000. Until now, LANs have 
been able to handle only data — not 
voice. With Phone Link, the company 
uses the PBX and public telephone 
network as a transportation vehicle 
for voice. 

The ability to log in ad hoc adds 
flexibility to what has traditionally 
been a closed system. If inbound call 
volume gets too large for the assigned 
calling group and extra help is need-
ed to take calls, any employee on a 
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PC can log in to assist with calls. If 
there are employees who spend only a 
portion of their day using the system, 
they can use the workstation in their 
office instead of physically moving to 
another location. 

The company says the system 
makes feasible the monitoring of 
calls made by telemarketing agents 
working from home. The supervisor 
can even join conversations and 
coach the employee from a remote lo-
cation. 
Reader service #307 

Filters 
Passive Devices Inc. announced a 

line of 1 GHz channel elimination fil-
ters and custom tier filters. The PDI-
CEF channel elimination filter is 
built around a unique hybrid filter 
circuitry designed to achieve the 
tightest specifications in the industry. 
All of the company's channel elimina-
tion filters include reinsertion circuits 
for customer convenience. This same 
hybrid circuitry is applied to the cus-
tom tier filters, which also are avail-
able up to 1 GHz. 
Reader service #300 
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Reader Service Number 234 Reader Service Number 235 
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o nce again our historical guru (aka Rex Porter) has 
provided us with these 
trivia questions on the 

cable industry. Answers to last mon-
th's questions appear first. ("Cable 
Trivia" ran on page 84 of the July 
issue.) Look for answers to this 
month's questions in next month's 
issue (along with a new set of 10 
questions). The person supplying 
the most correct answers (see addi-
tional requirements below) will be 
awarded an industry-related novelty 
prize (e.g., cap, water bottle, T-
shirt). 

Your answers need to be sent to: 
The Trivia Judge, Communications 
Technology, 1900 Grant St., Suite 
450, Denver, CO 80203; fax: (303) 
839-1564; e-mail: CTmagazine@ 
aol.com. To be in the running for a 
prize, your answers need to be 
postmarked, faxed or e-mailed to us 
by the 20th of the month of the 
issue date that the specific trivia 
test appears in. The first person 
who sends in the most correct an-
swers will be the award winner. 
Good luck! 

Trivia test #1 answers 
1) Panther Valley 
2) Pottsville 
3) Phelps/Dodge 
4) 1976 
5) Teleprompter 
6) Jeff Marcus 

CABLE TRIVIA 
By Rex Porter, CNN Consultant 

7) ATC, TPT, TCI, Cox 
8) Post-Newsweek 
9) Irving Kahn 
10) Scientific-Atlanta. 

Trivia test #2 
1) A member of the original Cable TV 
Pioneers,  , became the 
first general counsel for the National 
Cable Television Association. 

2) The"  " case drew na-
tional attention in the battle over the 
Federal Communications Commis-
sion's right to protect the local TV 
stations from "economic injury" 
caused by community antenna TV 
systems. 

3) In 1948, Milton J. Shapp founded 
 Corp. with an initial invest-
ment of $500. 

4) Constructing his Paradise Valley, 
AZ, system in the early years, Bruce 

Merrill, one of the original pioneers, 
started a company called and 
produced the first full line of transis-
torized equipment. 

5) Thirty years ago, the 1965 Nation-
al Cable Television Convention was 
held in  

6) Twenty years ago, the 1975 Na-
tional Cable Television Convention 
was held in  

7) Ten years ago, the 1985 National 
Cable Television Convention was 
held in  

8) The city with the most cable plant 
miles under single ownership (700+ 
miles) by 1965 was American Cable 
TV's system in , TX. 

9) This company, which used the slo-
gan "The House that Service Built," 
was a manufacturer in Hoboken, NJ, 
that changed its name from 
 to Vikoa Inc. 

10) In 1968, he bought six small sys-
tems from United Video Systems in 
Kansas City, MO, and launched a 
major MSO. Betting against most 
other cable experts that the U.S. 
Supreme Court would rule a certain 
way in two major cases (and the court 
did),  started and led 
ATC to become the fourth largest 
MSO by 1973. CT 

The performance of a full-size OTDR 
in a small package from ANDO 

AC1-7150 series mini-OTDR 
•23dB dynamic range 

'One-button operation 

'Automatic event list 

•Affordably priced 

•17 years of experience in fiber 

optic testing 

Dicurirpc) 
ANDO CORPORATION 
HEADQUARTERS: 290 N Wolfe Road. Sunnyvale, CA 94086. U.S.A. Phone (408) 991-6700 Fax: 408) 991-6701 
EAST OFFICE: 7617 Standish Place Rockville, MD 20855, U.S.A. Phone: (301) 294-3365 Fax: (301) 294-3359 

Reader Service Number 236 
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A. Are you a member of the 
SCTE (Society of Cable 
Television Engineers)? 

01 _ yes 
02. no 

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

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

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

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

or Library 
le. Other (Please sPocifY)_ 

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

19 Corporate Management 
20 Management 
21 Programming 

TechnIcaUEnglneerIng 
22. Vice President 
23. Director 
24. Manager 
25. Engineer 
26. Technician 
27. Installer 

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

D. In the next 12 months, 
• what cable equipment 

do you plan to buy? 
30. Amplifiers 
31. Antennas 

32. _ CAN Passive Equipment 
including Coaxial Cable 

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

Character Generator 
36. _ Compression/Digital Equip. 
37. _ Computer Equipment 
38. _ Connectors/Splitters 
39. Fleet Management 
40. Headend Equipment 
41. _ Interactive Software 
42. _ lightning Protection 
43. _ Vaults/Pedestals 
44. _ MUDS Transmission Equipment 
45. _ Microwave Equipment 
46. _ Receivers and Modulators 
47. _ Safety Equipment 
48. Satellite Equipment 
49.1:Subscriber/Addressable 

Security Equipment/ 
Converters/Remotes 

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

E. What is your I cable 
equipment expenditure? 

53. _ up to $50,000 
54. _ $50,001 to $100,000 
55. - $100,001 to $250,000 
56. _ over $250,000 

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

57. _ Fber-Optic Amplifiers 
58. _ Fter-Optic Connectors 
59. _ Fter-Optic Couplers/Spitters 
60. _ Ether-Optic Splicers 
61. _ Ether-Optic Transmitter/Receiver 
62. _ Finer-Optic Patchcords/ Pigtails 
63. _ Fiber-Optic Components 
64. _ Finer-Optic Cable 
65. _ Fiber-Optic Closures & Cabinets 

G. What is your  
fiber-optic equipment 
expenditure? 

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

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

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

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

82. up to $50,000 
83. $50,001 to $100,000 
84. $100,001 to $250,000 
85. over $250,000 

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

86. Consulting/Brokerage Services 
87. - Contracting Services 

- (ConstructionAnstallation) 
88. Repair Services 
89. - Technical Services/ Eng. Design 
90. Training Services 

K. What is your annual cable 
services expenditure? 

91. _ up to $50,000 
92. $50,001 to $100,000 
93. $103,001 to $250,000 
94. over $250,000 

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

95. 1 year 
96. more than 2 years 

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

97. up 10 0 miles 
98. 11-30 miles 
99. 31 miles or more 
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A. Are you a member of the 
SCTE (Society of Cable 
Television Engineers)? 

01 _ yes 
02 _ no 

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

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

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

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

or Library 
18. Other (please specily)._ 

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

19. Corporate Management 
20. Management 
21. _ Programming 

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

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

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

30. Antifiers 
31. Antennas 

32. CAN Passive Equipment includ-
ing Coaxial Cable 

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

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

Security Equipment/ 
Converters/Remotes 

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

E. What is your I cable 
equipment expenditure? 

53. up to $50,000 
54. -- $50,001 to $100,000 
55. $100,001 to $250,000 
56. over $250.000 

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

57. Finer-Optic Amediers 
58. Finer-Optic Connectors 
59. _Finer-Optic Couplers/Seers 
60. Finer-Optic Splicers 
61. - _Finer-Optic Transmitter/Receiver 
62. Finer-Optic Patchcords/ Pigtails 
63. Finer-Optic Components 
64. Finer-Optic Cable 
65. - Finer-Optic Closures & Cabinets 

G. What is your  
fiber-optic equipment 
expenditures? 

66. up to $50.000 
67. $50,001 to $100,000 
68. $100,001 to $250,000 
69. over $250,000 

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

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

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

82. up to $50,000 
83. $50,001 to $100,000 
84. $100,00110 $250,000 
85. over $250,000 

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

86. Consulting/Brokerage Services 
87. Contracting Services 

- (Constructioninstallation) 
88. Repair Services 
89. Technical Services/ Eng. Design 
90. Training Services 

K. What is your I cable 
services expenditure? 

91. up to $50,000 
92. $50,001 to $100,000 
93. - $100,001 to $250,003 
94. over $250,000 

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

95. ___ 1 year 
96. more than 2 years 

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

97. up to10 miles 
98. 11-30 miles 
99. 31 miles or more 
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AD INDEX 

It's so simple! To obtain additional information from any of the display advertisers appearing in this issue of Com-
munications Technology, please use one of the Reader Service Cards on the facing page (pass the others 
along). The ad index below has been expanded to include not only the page number of each advertiser, but also each 
corresponding reader service number to be circled on the Reader Service Card. 

RR# Advertiser Page# 

217  ABC Cable Products 64 

27  Alpha Technologies 47 203, 223   

236  Ando 92 206 

50  Anritsu Wiltron  57 229 

226, 5  Antec 77, 104 30 

211  Avantron 75 208, 209 

210  Ben Hughes/Cable Prep 20 18 

218  Budco 64 112 

241  Cable AML 74 111 

56  Cable Leakage 18 42 

40  Cadco 83 228 

227  C-Cor Electronics 78 201, 7 

125   41 216 

232    90 68 

225    76 202 

38    21 230 

212    43 103 

204    10 1 

239    101 89 

86    35 2 

231    87 13 

15    11 105 

10    49 200 

205    10 215 

222   69 146 

207    14 3 

224    42 213 

237   100 214 

234   91 66 

240  ITW Link 101 235 

53  Learning Industries 59 

122  Lectro 33 

238  M&B Manufacturing 100 

RR# Advertiser Page# 

90  Masterack 55 

Mega Hertz 8, 73 

 Microwave Filter 12 

 Monroe 81 

 Moore Diversified 51 

MultiLink 16 

Ortel 13 

Passive Devices 27 

 Pico Macom 5 

 Pioneer 39 

 Power and Telephone 79 

Power Guard 6, 7 

 PowerTronics 62 

Quality RF Services 61 

 RIFOCS 8 

 Ripley Company 85 

 Riser Bond 37 

 SCTE 63 

R L Drake 29 

Sencore 2 

Standard Communications 9 

Superior Electronics 103 

Telecrafter Products 4 

Channell Commercial  

Coast CATV 

Communication and Energy 

ComSonics 

Corning 

Dawn Satellite 

DH Satellite 

DX Communication 

Flight Track 

General Instrument 

Hewlett Packard 

Holland Electronics 

Information Handling Services 

Integral Group 

Integration Specialist 

IDK Technologies  

ISC Data Corn  

 Telsta 60 

 Trilithic 31 

 Trilogy 3 

 Tulsat 52 

 Tul s at 53 

 TVC Supply 25 

 Wade Antenna 91 

51, 219, 220 .Wavetek 15, 65, 67 

221  Westec 68 
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COAST CATV SUPPLY 
IN STOCK 

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

ALL BRANDS 270 TO 550 MHz 
Call for updated price list 

?Jr = — 
We Buy - Wanted: ALL BRANDS 

YOUR USED OR EXCESS EQUIPMENT 
Fax your used/excess list 

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

dB-tronics 
Lal,le !decision Li:airmen' 

Sales & Seri'iCC CCIliCr 

Check Us Out For 

re, Scientific 
rAni„. Atlanta 

Parts & Services 

„1 Genuine S-A Parts In Stock 

.1 Factory Trained Repair 

.1 Sales of New & RMF Equipment 

./ Purchase of Wreck-Out & Excess 
Equipment 

✓ 450 & 750 MHz Equalizers 

CALL OR FAX US FIRST 

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

•  Fax: 803-574-0383 

• • 
• • dB-tronics, Inc. 

145 Tradd Street 
Spartanburg, SC 29301 

USA 

«UM L 7.4 

The Business Directory 
features: 

• Products • Services 
• Career Opportunities 
• Training • Catalogs 

Call 1-800-325-0156 
To place your ad! 

WE SELL SURPLUS 
NEW & USED 

Connectors, Taps, Headend, 
Line Gear, misc. 

TM BROKERS 
5402 Highway 95 

Cocolalla, ID 83813 USA 
Phone: (208) 683-2797 

(208) 683-2019 
Fax: (208) 683-2374 

  • 

Industry 
Service 
Since 
1966 

< ROCKY MOUNTAIN 
JUMPER CABLES 
P.O. Box 9707 • Helena, MT. 59604 

Custom Made 
Jumper Assemblies 

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

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

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

CABLE TECHNOLOGY ASSOCIATES 
• Base Mapping • As-Built Mapping 

• Strand Mapping • System Design 
• Digitizing Services • System Walkout 
• LODE Data • Design Engineering 

Our team of quality, map production, design and software development 
professionals are here to help you with all your mapping projects from 

concept to completion. 

For further information contact: 
Phillip Griggs (914) 762-8727 or 
Vincent Kee (201) 434-7854 
121 Bayview Avenue, Suite 102 
Jersey City, NJ 07305 

SCTE 
Members 

rI1111111111111/11111111111111 —r 

LEMCO Lemco Tool Corporation Call for your free catalog 1-800-233-8713 
In PA, call collect: 717-494-0620 

T-500 $25.73 
• Straight flute coring bit 
• Dual cutting edges 
• Three tubing cutters 

available 

Lemco splicing tools ... on the cutting edge 

Exhibiting at the Eastern Show 
Atlanta, Booth 633 

XL-500 $40.59 
• Hardened steel, reversible 

stripping blade 
• Dual edge, straight flute coring bit 
• Longer bushing 
• Large inspection window 
• Adjustable center conductor stop 

94 
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FCC COMPLIANCE 
CALL 800-652-1082 

PROOF-OF-PERFORMANCE 

• COMPLETE FCC POP, RF, VIDEO & COLOR 
• HEADEND DESIGN, SET UP, OPTIMIZING, PROOF 
• CLI RIDE OUT WITH FCC 320 FORMS COMPLETED 
• THE MOST AFFORDABLE WAY TO COMPLY WITH FCC RULES 
• TEST RESULTS REPORT IMMEDIATELY AT END OF TESTS 
• INDEPENDENT AND UNBIASED REPORTING 
• RESULTS GUARANTEED TO BE READY FOR THE FCC & CITY 

RELIABLE CABLE TV SYSTEM SERVICE INC. GRANT PEARCE 
4849 GRENADIER DR. SW SCTE BCTE-000098 
GRAND RAPIDS, MI 49509 616-538-1437 

10è1 
SPECIALTIES 

Authorized Parts Distributor for Scientific Atlanta 
Panasonic 

Call for Catalog 

Cosmetic Replacement Parts 
SA Cases, Jerrold Bezels/Cases 
Overlays, Keysets, AC Cords 

Electronic Components 
Capacitors, ICs, Transistors 
Diodes, VRs, Jerrold "A" PROM 

New Panasonic Converters 

(800) 233-8431 
Rancho Cucamonga, CA 

Specialty Tools: Bits, TORX 
Pioneer, Avsafe 

New Remote Controls 
Transformers, Batteries 
Hardware 
Screws/Washers, 
Connectors, Rivets 

130 SPECIALIZED TRUCKS IN STOCK 
(10) Telsta-Versilift 1 Ton Buckets In Stock 

1100 

(10) Digger Derricks Etc. 

(50) 28 To 75 Ft Bucket Trucks In Stock 
Call For Price List: (215)721-4444 Fax: (215)721-4350 

Opdyke Inc. 
Truck & Equipment Sales 

3123 Bethlehem Pike 
Hatfield, PA 19440 USA 

We Buy Surplus Trucks 

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

111717 (1:1 46LijTROIIIC$ tedc. 
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CONVERTERS 

HEADENDS 
DROP M ATERIAL 

LINE EQUIPMENT 

New / Used 

All Equipment / Competitive Prices 
Phone: 305.978.8845 Fax: 305.97898831 

Call or Fax us today with your request! 
Credit terms available upon approval 

Recycle Scrap CATV ire 
MATEJKA 
Cable Recovery Inc. 

COAST TO COAST SERVICE 
818 W. 3rd St. • P.O. Box 1224 

Tel: (800) 831-2925 BUYERS OF SCRAP CATV Winona, MN 55987 

P.O. Box 305 
Ipswich, S.D. 57451 

(605) 426-6140 

Professional 
Technical Services. Inc. 
An Engineering Services Company dedicated to: 
• SWEEP - BALANCE - PROOF • SPLICING & ACTIVATION 

• SYSTEM MAINTENANCE AND REPAIR 

• COMPUTERIZED REPORTING • 750 MHz SWEEP EXPERIENCE 

• ELECTRONIC UPGRADES - RESPLICE 

• CALAN EQUIPPED - 1GHz 

CINCINNATI, OHIO 
FAX: 513-583-1140 800-457-4569 

MIDWEST CABLE SERVICES 

- NATIONWIDE BUYERS - 
CAN SCRAP CABLE AND USED LINE GEAR 

P.O. Box 96, Argos, IN 46501  
Phone: (219) 892-5537 • FAX: (219) 892-5624 

(800) 852-6276 

FCC PROOF OF PERFORMANCE TESTING 
• HEADEND SERVICES 
- COMPLETE HEADEND RELOCATION SERVICE 
- RERACK AND REWIRE 
- OPTIMIZE 
- PROOF 

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

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

800-292-0126 

AMS-1 CHARACTER GENERATOR 

ATARI Computer and Software 

only $499.00! 

OPTIONAL BATTERY BACKUP! 

Dickel Communicatons Co. 
5208 East Hanhury SU Long Beach, CA 90808 

• Character 
Generators 
• VCR Controllers 
• Video Switches 
• Custom Hardware 
and Software 

FAX 310-496-4716 
Tel. 310-496-0674 

John Caulfield 

Fiber Optic Services Inc 

*FIBER EMERGENCY RESTORATION KITS 

*SYSTEM TRAINING ON EMERGENCY 

RESTORATION 

*FIBER CONSTRUCTION AND SPLICING 

*FIBER ENGINEERING AND DESIGN 

Call: 1-800-651-7960 95 
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CD 

CC) 

Design • Installation • Testing • Full Turn Key Services 

Applications: 
Telephone • Cable TV • 802 Networks • Process Control 

• Security • IVHS • Educational Networks  

Services Include: 
System Engineering & Design • Outside Plant Construction 

• Project Management • Aerial & Underground Cable Installation 
• Systems Integration • Premises Wiring • Splicing • Termination • Testing 

• Activation • Training • Emergency Service 

AXSYS Communications 

P.O. Box 571 Planes 1057 • (1405) Buenos Aires 
Danielson, CT 06239-0571 Republica Argentina 

Tel: 203-774-4102 • Fax: 203-774-4783 Tel: 582-2915 • Fax: 582-1372 

DESIGN 
EXTENDER 
THE MAPPING INNOVATORS 

A Division of CIA International 

Strand Mapping 
As Built Mapping 
Rebuild Mapping 
Fiber Optic Routing 
MDU Surveys 
Map Digitizing 
System Design 

Est. 1982 

FTF-FTSA Design 
Fiber Optic Design 
Lode Data - AutoCad 
Lynx, Focus, CableView 
Microstation (DGN) Experts 
File Conversions DWG - DGN - DXF 
CAD System Sales & Training 

425 Woods Mill Rd. South Ste. 300 Town & Country, Mo. 63017 
Phone: 314-579-4627 or 800-875-8786 Far: 314-579-4628 

"Video Posterh'TM Page Generator 8t 

" .. RAMS 1.1 

c.:p"pI =I i  
wa  , « 1 

I 

- iliwkini 
backed 

jiii( 4, \ clock 

«BCLIC-
-Red Remote 

VCR Control 

$529.90 inc 
video, cable 

Controller 
MAC & IBM Modem Access/Nod— Celebrate! , 

option 

fli 

M.='igged 

- 

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

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

Scrolling . messaues. c • 
12:24:30 THURSDAY 3:21:94 

.- 
•<  

I " aEli 

''rim.: . tsœ Infra ego. 
Logos Can display 

on Video Poster.' 

RAMX & C64 
& manuals 

Basic system: 
VHS instructional 

•Hi-Res fonts, Video 
pictures on RAMX 
(240 Itr.) crawls 
time & date even 
& date control 
using IBM or MAC 
VHS tape • Ask 

Model • Price 

Page & Character Generator *Store more than 600 pages Logos & 
cartridge 16 colors, variable fonts, Crawl, Flash, Special effects *Two 

per page Accurate real time clock & date • Restores & displays pages, 
if power fails! Low cost C64 computer (NTSC + Ch. 3/4 RF out) 100 Time 

commands 'Infra-red controls up to 8 VCR's • Program Video Poster", 
via modem Control external relays • Video Poster'. Instructions on 

about MAC & IBM Video Poster.' page design program "MACP" $179.95 

• Descri•tion of "Video Poster" 
Battery backed 

with power 
for remote 
restores time 
"WX I 

B $249.95 inc. 
and direction; 
total s in .01" 

up for RAMX 
voice message 

audio;I0 messages, 
with 5 hour 

TM 0.tions: Call tor Demo tape 
RAMX $349.95 
C64 $179.95 
Modem $ 89.95 
BCLK $ 69.95 
PK8 $179.95 
WX I $189.95 
WSDM $279.95 
RAIN $249.95 
1541 $189.95 
TSP1 $379.95 
DVM2 $379.95 
CPS, $279.95 

NEW A .. leTM 

Video Poster"; 600 page 
Refurbished computer, 
1200 baud Hayes modem 
Battery clock (with RAM) 
Controls 8 relays + DVM2; 
Temp.+I tumidity ; WX I 
Anamometor Wind speed 
Rain gauge daily, yearly 
Disk drive; unlimited back 
Text-to-speech computer 
Page controlled Digital 
Cninterruptible power 

RAM-disk, cables 
supply (I year warranty 
page transfer 
& date if power 

& WSDM "-F IR inputs 
barometric pres. 
(Req. PK8) 

increments [:„._.:, 

each screen. 
2 min. 

batteries 

& manual 
all products) 

Options 
fails , , [. ii.1 -Ili 

i 

Macintosh MAC Video PosterTM • hoto• ra • hs & Graphics 
\ Multuple Graphics & Hi res photos display on all pages 
xtreate flash, crawl text with photo graphics display pages 
,iRemote control and page insertion via Macintosh 
\Works with all new A/V Macs or NTSC display adapters 
JFeatures  all MAC fonts and 256 NTSC color resolution 
Model "MACP" Video Poster"' for Macintosh $495.00 

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

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

TDR's, Power Meters, Spectrum Analyzers, Frequency Counters and Fiber Test Equipment. 

Guaranteed to meet/exceed manufacturers specs. 90 day warranty standard. 

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

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

IF YOUR LIGHT IS OUT, 
YOU COULD BE FINED! 

Avoid Costly 
FCC Fines 
with CFT's 

For more information 
on how to put TowerSentry-
to work for you, call... 

1-800-448-8099 

PS - 2 A SER IES 
POFtTABLE SPECTRUM ANALYZERS 

FII611 PEFtFORMANCE AND EASY OPERATION 

lar 
Price 18 9 5 

• 0.1 - 1000111Fit range in one scan.1 0 • 1001Velt in 11 selectable span widths 

• Measurable Ftençp •108 dBm to .20 dam 

.118 œrn to .20 œrn optional PS-2A Special I 

• 5 resokrdon braxhedths I 10 Kit . 1 œtt I 

• 50d8 input awn..,, in 10œ steps 

• 2 / 10 dB LOG scab dsplay with base Moe tipper 

• 10 Turns haling 

• Brill - in 0M FM demodulation with speaker 

• Digital controlled owner frequency dearly 

• Tradring general. optional PS-2A TG-01 I 

• 3 wey power soirees I optional t• 12 SOC beney 
• Gawped site I 10 3"1/1/ 4 0"H a 12 3"D ). weight approx 10 R. I 

V. TECH Instruments. Inc. 171 Bums AveLocli, NJ 07644 

TEL 201-546-7635 FAX 201-546-7651 

k:)%1ONESURPLUS 
WE BUY AND SELL QUALITY CATV EQUIPMENT 

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

HEADEND EQUIPMENT 

USA • (619) 757-3008 • Fax (619) 757-4048 

Wheeler Reeler 
HYDRAULIC CABLE REEL TRAILER 

Feahues: 
Easy, One Person Operation la• Telescoping Loading Mechanism 

It> Designed With Low Center of Gravity Versatitty in Sue of Spool 
11. Very Sirnpk Maintenance Hoses & Vining Protected Within Frame 

SLABACH CONSTRUCTION COMPANY 
215 14th STREET 
KALONA IOWA 52247 
TELEPHONE 13191656-3434 
FAX 1319) 656-5486 

96 Tower Light and Transmitter Monitoring Specialists 



I:OUGHT / SOLD / SERVICED 
G. I. VideoCipher II 
Mag. 5-330 Trunk 
Jerrold SJ Trunk 301 
Jerrold SJ Trunk 400 
Magnavox 5LE330 
SA Slimline 450 Trunk 
SA 8525 w/ Remote 
Pioneer BC-2002/2 - $1.99 C Tocom 5503-A 
Assorted Taps - $1.50 K C-Cor 450 LE NEW - $175 

MINIMUM QUANTITIES APPLY - CALL FOR COMPLETE INVENTORY LIST 

- $299 
- $299 
- $199 
- $299 
- $ 85 
- $435 
- $ 25 

N 

S 

O 

Standard 24 PC 
SA 330 Trunk 
Syl/Tex 2000 Trunk 
Jerrold JLE-400 
Jerrold SJ 450 Trunk 
Jerrold SLE/SLR 
Hamlin CRIS 

AUUS,AL 

- $225 
- $199 
- $199 
- $ 85 
- $435 
- $ 19 
- $ 12 
- $ 40 

WE -Fineie/CIF ifelle.4 7- WE JELL! .irenrc,e $717.2 

ALL TYPES OF EQUIPMENT NEEDED - FAX LIST 

SEU.VIICES. IC. (610) 279-8000 • 800-WT ARENA • FAX 279-5805 

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

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

DOVVNSIZE VCII CHASSIS KIT ... $ 99.50 
VCII REPAIR OR EXCHANGE ... $ 80.00 TO 135.00* 
"ALL PARTS & RETURN SHIPPING 
INCLUDED ON VCII'S" 

VCRS UPGRADE OR EXCHANGE ... $ 379.50* 
VCII WHITE LABEL FOR SALE ... $ 225.00* 

Female Business Enterprise • Complete Cable Equipment Repair 

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

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

TRAINING 

DON'T BE LEFT BEHIND! 
Keeping up with all the new technologies is a challenge in itself. 
There is a way to take advantage of the leap in technology. 
And it's called Fiberworks. 

• Fiberworks is a comprehensive series of training courses about 
cable television, fiber optics, digital network systems, technology 
and deployment. 

• Developed by ANTEC, the company that introduced fiber optics 
to the cable television industry, courses emphasize solutions for 
today's evolving networks. 

• ANTEC training programs are accredited through the International 
Association for Continuing Education and Training (IACET) to award 
Continuing Education Units (CEU's) to participants. 

For more information about course content, course customization 
and available dates, contact our Training Administrator at the ANTEC 
Technical Training Center in Denver, Colorado. Call 1-800-FIBER ME 
(1-800-342-3763). 

FREE 44pg Catalog & 80 Audio Video Applic. 
Eopp. Ea . 250 PP 0 00C 1-

, PHONO. MC, 
• • ' TRAMS, ACN, 

55,••51. ;'"'" 

1.15/5.out Video/Audio 
delleout Video:›Aound,.,0 

• ; 42.1:f221out'' VA.:L/Aucho 
Vldeo & Avello Diet Ample 

• 
PGB-Syn< OHL Ample. floullno SWIiChef • 

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

III RF Networks 
CABLE MODEMS 

• QPSK to 10 Mbps 
• Ethernet over Broadband 

10BROAD36 

(602) 861-3652 
FAX: (602) 861-0251 

LASHER 
Repair Service 

10 Day 
Turnaround 

CABLE KRAFT TOOL CORP. 
1572 Cartersville Hwy. 

Dallas, GA 30132 

404-443-2624 
CELEBRATING OUR 

10TH YEAR OF CATV & 
TELEPHONE LASHER SERVICE 

Emergency Alert 
Systems 

By 

IdEA/ONiCS 
Up to 90 Channels 
14 day delivery 

Compatible with all headends 

Affordable 
Video units also available 

(701) 786-3904 
Fax: (701) 786-4294 

ANTEC ASK ABOUT COMPLETE SYSTEMS 
TO MEET THE NEW FCC MANDATE 

97 
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CALL FOR YOUR CATALOG 

800-233-8713 

1 
REPAIR 

TCI 
Arm_ 

Quaeity Repair at Competitive Pricing 

CENTER REPAIRS & SALES 

£ In Warranty Repair 

Jerrold Addressable Repair Specialist 

£7 DP5, DP7 & DPV7 / Panasonic 1402, 1403 

£7 Remote Repair (URC 450, 550) 

For more inforamtion contact: 

TKR Repair Center 
Tel: (908) 583-2026 • Fax: (908) 290-1677 

25 Industrial Drive • Cliffwood Beach, NJ 07735 

Free delivery 
& pickup in 
certain areas 

BRIDGEPOINT 

COMMUNICATIONS INC. 

Aerial 
New Build 
Fiber Placement 
Installations 

Underground 
Rebuild 
Upgrade Splicing 
Splicing 

(214) 780-1988 
DALLAS • HOUSTON • PHOENIX • BOSTON • HONOLULU 

CAD 

DRAFTING 

SERVICES,INC. 

• Base Mapping 

• Strand Mapping 

• Digitizing Services 

Charles Wright 
(815) 698-2564 
Rt. 116 & 1-57, Central Plaza 
Ashkum, IL 60911 

• As-Built Mapping 

• System Design 

• System Walkout 

Specializing in high volume precision drafting. 
"Quality service for all your 

cable drafting and design needs." 

Call for literature. 
SCTE 
Member 

EDJ 
David Sylvestre 

203-953-9240 

COMMUNICATIONS INC. 

WIRELESS SERVICE 
Area Evals 
Data Base Information 
Wireless Installs/Roof & Trees 
MDU Prewire/Postwire 
65' Tower Trucks for Site Surveys 

LEMCO 

THE 
TOOLS 

TRADE TI E 

ASSOCIATES, INC. 

Jumper Cables 
CUSTOM MADE CABLE ASSEMBLIES INCLUDING. 

F to F, N to N, BNC, RCA, F-81 
RG-56 
RG-59 
RG-11 
RG-213 
RG-214 

We will make any cable assembly . Quick delivery on all colors and lengths 
Fax. (602) 582-2915, PH (602) 581-0331 

335 W. Melinda Drive, Phoenix, AZ. 85027 USA 

Gilbert AHS 
LRC 
Off Shore 
Amphenol 

Belden 
Times 

Comm/Scope 
Intercomp 

NATIONWIDE INSTALLATIONS 
NaCom a contractor with over 24 years experience 
offering outstanding customer service for: 

• Residential Premise Wiring 
• MDU's 
• Drop Buries 
• DBS 

Call (800) 669-8765 Ext. 3046/ NaCom  
BUILDING COMMUNICATION SYSTEMS THROUGHOUT AMERICA 

HiIr.!'.UI 
IIM1 »Ball 

•••• 

OMMERCIAL ELECTRONICS, INC. 
CATV ENGINEERING SERVICES 

*ewe ecuietzteee 4ee ad etecezeietie 

eaeseitoeteseee criete eizecieree>ere est 

EQUIPMENT REPAIRS METER CALIBRATIONS 
• • • 

FCC PROOF OF PEFORMANCE 

FREE PICKUP IN 18 STATES 

800-247-5883 

SCTE SUSTAINING MEMBER 

CATV DESIGN 

SINCE 1979 
• Design • AutoCad Drafting 
• Strand Mapping • Cad Training/Setup 
• As-Built Mapping • Scanning Services 

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

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 



Need to hire 
technical people? 

Call 
Rebekah Markheim 
at 1-800-325-0156 for 
Business Directory 

information! 

Wanted! 
Experienced long term help for 
Southeast rebuilds/upgrades 

Aerial Crews 
Underground Crews 

Splicers 
Installers 

Field Engineers 

CABLE MAN, INC. 
Call (601) 374-5832 
Fax: (601) 374-2198 

Superior Jobs For 
Superior Candidates— 
From Techs To Execs 

Positions Throughout The Broadband Industries 

Mark Clancey is a former technician, 
engineering manager and 

executive, so he knows your needs. 
Phone: 714-488-8855 FAX: 714-488-8858 

E-mail: broadband1 @ aoi.com 

PO. Box 639, San Juan Capistrano, CA 92639 

pter SCTE 
Sustaining 
Member 

Froehlich & Co. 
executive search 

P.O. Box 339 Weatherford, TX 76086 
(800) 742-4947 FAX (817) 594-1337 

All levels of 
Technical Positions - 
Corporate to Hourly. 

Operations and 
Manufacturers 

Call or Write. Fees Paid. 

ENGINEERING AND DOCUMENTATION SERVICES 

currently has positions available across the country for. 
Installers Technicians Audit 
Coax Splicers Fiber Splicers Quality Assurance 
Project Super CATV Designers CATV Trainer 
R.F. Engineers Cad Drafters Field Walkout 
Fax resume and salary history to Aerotek c/o Danny Kern 
Fax # (214) 690-6014 or mail to: PO Box 831090 
Phone # (800) 998-2742 Richardson, TX 75083 

Continental Cablevision, a leading provider of quality cable services, is currently seek-
ing qualified candidates for the following openings: 

j1fL, 
rrr rh 

r--___r2Lik 

Develop and manage a superior technical service team. The successful candidate will 
possess 5-plus years progressive experience as a CAN service technician; extensive 
working knowledge of CAN system design and operations and exceptional employee 
development/management skills and experience. Candidates must also possess 
excellent communication, interpersonal, and customer relations skills. A Bachelor's 
degree in a related area a strong plus. 

f 

Develop and manage our construction design function. The successful candidate 
will possess a BSEE, supervisory and project management skills/experience. 
Candidate should also possess excellent organizational, communication and inter-
personal skills. A working knowledge of CAD and 3-plus years experience as a pro-
ject engineer in a related industry is a plus. 
Continental Cablevision offers competitive compensation and excellent benefits. 
Qualified candidates should submit an application or resume with salary requirements to: 

mir_eir-- Continental 
iwE Cablevision' 

H.R. Department 
1520 West Main Street • Suite 201 
Richmond, VA 23220 

Continental Cablevision is an EOE/M/FN/D 

Career Opportunities - Southern California 
Rossmoor Electric, Inc., an independent cable operator, serving 13,000 customers in the 
Southern California area, has openings for a Headend/Fiber Optic Facility Engineer and 
System Technicians. The system will undergo a 100% rebuild this Fall using Fiber to Feed-
er technology. 

Headend/Fiber Optic Facility Engineer: The successful candidate will have 5+ years ex-
perience, a thorough knowledge in broadband system design and underground construction 
practices using coax and fiber technology including return. Experienced in the develop-
ment of computer aided design system standards and a good working knowledge of Auto-
CAD, Lode Data, GIS mapping, SQL database structure and Lisp programming. A good 
working knowledge of FCC, OSHA and NEC rules and regulations. Excellent communi-
cation and managerial skills. 

System Technicians: The successful candidate for this position will have strong technical 
experience in Headend operations, broadband video, fiber optic transport technology, FCC 
proof of performance procedures, troubleshooting and outage management. Experienced in 
sweep and balance procedures for fiber optic nodes, RF amplifiers and line extenders for 
both 750 MHz forward and 5-40 MHz reverse operation. Knowledgeable in FCC, OSHA 
and NEC rules and regulations. 

A valid California drivers license and good driving record required, Qualified candidates 
should mail or fax resumes with salary requirements to: 

Rossmoor Electric, Inc. 
Attn: Personnel 

23272 Vista Grande Drive, Suite A 
Laguna Hills, CA 92653-1409 

No phone calls please, resume receipt cannot be acknowledged. 
An equal Opportunity Employer M/F/D/V 
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Dealer inquiries invited 

IDK TECHNOLOGIES, INC. 
650 Poydras St, Suite 2301 
New Orleans, LA 70130 
Phone (504) 524 3532 
Fax (504) 524 1811 

he following is a listing of 
some of the videotapes cur-
rently available by mail 
order through the Society of 

Cable Telecommunications Engineers. 
The prices listed are for SCTE mem-
bers only. Nonmembers must add 
20% when ordering. 

or Supervisory and Management 
Skills — Rollins University Professor 
Dr. Bill Brown deals with such topics 
as employee turnover, absenteeism 
and poor job performance. How can 
you turn these problems around? Is 
money the answer? What do employ-
ees hope for in an ideal effective and 
motivating leader? This program pro-
vides insight to these problems that 
face every cable operator. (1 hr., 15 
min.) Order #T-1074, $45. (Refer-
ence for BCT/E Category VII) 

oir Data Transmission Techniques — 
Andy Paff and Don Patton discuss al-
ternative access and the CATV indus-
try's competition with the telcos for 
the lucrative data transmission mar-

BOOK SHELF 
ket, providing an analysis of the reg-
ulatory and operational problems 
that CATV companies will face in 
this market. Required equipment also 
is discussed. (70 min.) Order #T-1076, 
$45. (Reference for BCT/E Catego-
ry VI) 

ar Installing Fiber-Optic Cable — If 
your system is planning to install 
fiber, or would just like to see the 
techniques, this presentation, which 
features Ken Carter, Larry Nelson 
and Dan Pope, is for you. This practi-
cal overview also offers solutions to 
common problems encountered in 
such installations. (1 hr.) Order #T-
1077, $35. 

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

Shipping: Videotapes are shipped 
UPS. No P.O. boxes, please. SCTE 

REitilyEENATOR 

$1111ES YOU MONEY 
,,Extends 
ee battery life 

a, Improves 
ee system 

reliability 

a, Preventative 
ee maintenance 

a rejuvenation 
service 

pays surface shipping charges within 
the continental U.S. only. Orders to 
Canada or Mexico: Please add $5 
(U.S.) for each videotape. Orders to 
Europe, Africa, Asia or South Ameri-
ca: SCTE will invoice the recipient for 
additional air or surface shipping 
charges (please specify). "Rush" or-
ders: a $15 surcharge will be collected 
on all such orders. The surcharge and 
air shipping cost can be charged to a 
Visa or MasterCard. 

To order: All orders must be pre-
paid. Shipping and handling costs are 
included in the continental U.S. All 
prices are in U.S. dollars. SCTE ac-
cepts MasterCard and Visa. To quali-
fy for SCTE member prices, a valid 
SCTE identification number is re-
quired, or a complete membership ap-
plication with dues payment must ac-
company your order. Orders without 
full and proper payment will be re-
turned. Send orders to: SCTE, 669 
Exton Commons, Exton, PA 19341 or 
fax with credit card information to 
(610) 363-5898. 

Guaranteed The Best! 

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

Drill grew drives into wood or screws into 
metal or AC shingles. Holds where nods concrete, mortar or brick. 
pull out. 

Now A Super Value — 
Costs No More Than Ordinary Fasteners 

Super hard nail drives into wood, 

Call or Write For Samples National Sales Agent: 

P---.NewhallPacific 
5056 Commercial Circle, Suite G, Concord, CA 94520 

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

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

August 
13-15: Great Lakes Expo, Indiana Conven-
tion Center, Indianapolis. Contact (317) 845-
8100. 
13-15: Society of Cable Telecommunica-
tions Engineers technical sessions, Indiana 
Convention Center, Indianapolis. Contact 
Great Lakes Cable Expo, (317) 845-8100. 
13: SCTE Old Dominion Chapter semi-
nar, BCT/E Category IV tutorial, BCT/E and 
Installer exams to be administered, Conti-
nental Cable regional training center, Rich-
mond, VA. Contact Margaret Fitzgerald, 
(703) 248-3400. 
15-16: Antec Fiberworks training seminar, 
compressed video: Concepts and transmis-
sion, Denver. Contact Karen Olheiser, (800) 
FIBER-ME. 
16: SCTE Ohio Valley Chapter seminar, 
Cincinnati. Contact Frank Adams, (216) 826-
2941. 
17: SCTE Great Plains Chapter seminar, 
system maintenance, Shaw Hastings Holi-
day Inn, Hastings, NE. Contact Randy Park-
er, (402) 292-4049. 
17: SCTE Northern New England Chap-
ter seminar, test equipment, Ramada Inn, 
Portland, ME. Contact Bill DeRechers, (207) 
646-2672. 
17: SCTE Ohio Valley Chapter seminar, 
test equipment, Cleveland. Contact Frank 
Adams, (216) 826-2941. 
18: SCTE Great Plains Chapter testing 
session, BCT/E and Installer exams to be ad-

ministered, Holiday Inn, Hastings, NE. Con-
tact Randy Parker, (402) 292-4049. 
20: SCTE Heart of America Chapter sem-
inar, technology update, in conjunction with 
the Missouri State Cable Telecommunica-
tions Show, Tan-Tar-A Resort, Lake Ozark, 
MO. Contact David Clark, (913) 599-5900. 
21-24: Antec Fiberworks training course, 
digital networks, Chicago. Contact (800) 342-
3763. 
21-24: Siecor training course, fiber-optic in-
stallation and splicing, maintenance and 
restoration for CATV applications, Keller, 
TX. Contact (800) 743-2671, ext. 5539. 
21-25: General Instrument training 
course, broadband communications network 
design, San Francisco. Contact Lisa Nagel, 
(215) 830-5678. 
22: SCTE Heart of America Chapter test-
ing session, BCT/E exams to be adminis-
tered, Lake Ozark, MO. Contact David 
Clark, (913) 599-5900. 
22-24: C-COR training seminar, cable TV 
technology, Portland, OR. Contact (800) 233-
2267, ext. 4422. 
22-25: Antec Fiberworks training seminar, 
digital networks, Chicago. Contact Karen 01-
heiser, (800) FIBER-ME. 
23-26: Rocky Mountain Expo, Snowmass 
Resort Convention Center, Snowmass, CO. 
Contact (303) 863-0084. 
24: SCTE Greater Chicago Chapter semi-
nar, installer basics, Holiday Inn, Willow-
brook, IL. Contact Bill Cohn, (800) 544-

Planning Ahead 
Oct. 10-12: Atlantic Cable Show, Atlantic 
City Convention Center, Atlantic City, 
NJ. Contact (609) 848-1000, ext. 213. 
Oct. 31-Nov. 2: Private Cable & Wireless 
Show, Miami Beach, FL. Contact (713) 
342-9826. 
Nov. 29-Dec. 1: The Western Show, Ana-
heim, CA. Contact (510) 428-2225. 

5368. 
24: SCTE New England Chapter testing 
session, BCT/E and Installer exams to be 
administered, Best Western, Marlboro, 
MA. Contact Tom Garcia, (508) 562-1675. 
24: SCTE Shasta/Rogue Chapter seminar, 
BCT/E and Installer exams to be adminis-
tered, Miners Inn, Yreka, CA. Contact Mark 
McIntosh, (503) 476-6362. 
24-25: SCTE Rocky Mountain Chapter 
seminar, OSI-IA's view of the cable TV indus-
try's safety record, hands-on demonstration 
of high-voltage safety equipment, and Cable-
Tec Games, Snowmass Convention Center, 
Snowmass, CO. Contact Mike Phebus, (303) 
795-1699. 
25: SCTE Wheat State Chapter testing 
session, BCT/E exams to be administered, 
Great Bend, KS. Contact Jim Fronk, (316) 
792-2574. 
28-30: Eastern Show, Inforum, Atlanta. 
Contact (404) 252-2454. 

SIZES 

3 meter 10' 
3.3 meter 11 
3.7 meter 12' 
3.9 meter 13' 
4.2 meter 14' 
4.5 meter 14'8" 
5 meter 16' 

GIBRALTER: 
Dual Axis motorized Az/el 
mount, standard with 
RC2000, PC compatible dual 
axis controller. 

DH Satellite 
600 N. Marquette Rd. 

Prairie du Chien, WI USA 53821 
Phone (608) 326-8406 
Fax (608) 326-4233 

Catalog 
Number SI-11 

(actual size) 

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

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

limiting transmission signal bandwidth 

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

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

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

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

Ing II1X 
Communications Products 

201 SCOTT STREET / ELK GROVE VILLAGE, IL 60007 
800-336-5469 / 708-952-8844 / FAX: 708-952-1633 
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PRESIDENT'S MESSAGE 
By Bill Riker, President, Society of Cable Telecommunications Engineers 

"Best hardware show in the biz" 
he numbers are in. There 
was a total of 6,800 atten-
dees and exhibitor personnel 
at Cable-Tee Expo '95, re-

flecting a 30% increase over last year's 
figures. Over 320 exhibitors presented 
their equipment and hardware in what 
one exhibitor representative referred to 
as "the best hardware show in the busi-
ness." Once again in this column, I 
would like to thank all of the attendees, 
speakers and exhibitors who made this 
Expo the tremendous success that it was. 

Keynote address 
Cable-Tec Expo '95 was kicked off by 

our Annual Engineering Conference, 
which featured a videotaped keynote 
address by Federal Communications 
Commission Chairman Reed Hundt. In 
this presentation, he emphasized that 
in developing standards for the cable 
telecommunications industry, the FCC 
will need, and welcomes, input from 
people working in the industry to help 
guide the direction of these standards. 

New headquarters 
Expo '95 offered its 3,900 attendees 

the opportunity to enjoy a variety of 
unique offerings pertaining to the past, 
present and future of our industry. A 
booth in the registration area, at which 
plans for the new SCTE headquarters 
building were on display, offered a 
unique insight into the next milestone 
in the Society's future. The architec-
tural designs were accompanied by an 
artist's rendering of the completed 
building and surrounding area. Cur-
rently, the project is proceeding as 
planned and the target date for comple-
tion is still December of this year. 

Kudos 
At this year's annual Awards Lun-

cheon, held June 14, the opening day of 
Expo '95, Crown Cable of Alabama (now 
Marcus Cable of Alabama) received the 
1995 Chairman's Award in recognition 
of its support of SCTE's Installer Certi-
fication Program. Many of the compa-
ny's employees enrolled and were certi-
fied in the program over the past year 
and the company continues to strongly 
promote training and certification 

among its technical personnel. 
James Haag received the 1995 Mem-

ber of the Year Award in recognition of 
his extensive service to the Society. As 
chairman of the Interface Practices 
Subcommittee for the last three years 
and an active member of the subcom-
mittee for the last five, he has played a 
major role in the subcommittee's prolific 
development of technical specifications 
and test procedures. 

The fourth annual Field Operations 
Awards were presented in recognition 
of the technical ingenuity of SCTE 
members in the field. First place went 
to Bela Zador of Jones Intercable for his 
entry "The Cable Signal Status Indica-
tor." Mark Button of TCI of Denver was 
awarded second place for submitting 
"The Line Tracer." Third place was 
awarded to Peter Carr of DuCom Inc. 
for "Adjusting Audio Level with a RMS 
Voltmeter." All 12 of this year's entries 
are being published in the Society's 
monthly newsletter, Interval, enabling 
our members to use the ideas in the 
field to the benefit of their employer 
and, ultimately, the subscribers, 
through improved service and efficiency. 

Member meeting, training 
The exchange of ideas, as exempli-

fied by the Field Operations Award 
competition, is a crucial element of 
Cable-Tee Expo and the Society as a 
whole. The Society's Annual Member-
ship Meeting, held June 14 following 
the Engineering Conference, provided 
an ideal forum for a candid discussion 
of SCTE's operations and programs. 

The unique format for this meeting, 
whereby four board members from our 
73 chapters and meeting groups read 
questions submitted by the chapters 
and general membership to a panel con-
sisting of the Society's national board 
and staff, did the members a great ser-
vice as it ensured that their questions 
and concerns were addressed in an or-
derly, concise fashion. 

Questions raised dealt with Broad-
band Communications Technician/Engi-
neer (BCT/E) testing, the new national 
headquarters building, the Society's fi-
nancial statistics, providing Society ma-
terial as computer data for chapter use, 

the activities of the national board, and 
many more issues of interest to the 
members. I feel that all questions were 
answered to the membership's satisfac-
tion and the feedback and suggestions 
that resulted from this meeting will 
positively affect our future offerings as 
we enter a new era as the Society of 
Cable Telecommunications Engineers. 
(A full report on the Membership Meet-
ing will appear in this month's special 
Expo '95 issue of Interval.) 

Of course, the main purpose of any 
Cable-Tee Expo is training. Through 
four Engineering Conference panels, 
four preconference tutorials, 10 break-
out workshops (one of which offered 
separate presentations on the cate-
gories of the BCT/E program), technical 
demonstrations by exhibiting compa-
nies, and ample hands-on demonstra-
tions offered on the exhibit hall floor, I 
don't think any other trade show in the 
industry offers more, or better, cable 
telecommunications training. 

If you weren't able to join us, you can 
still benefit from the training presented. 
Our 430-page Cable-Tee Expo '95 Pro-
ceedings Manual, which collects each of 
the papers from the Engineering Con-
ference, as well as summaries and re-
source material for each of the Expo's 
training workshops and preconference 
tutorials, is currently available from the 
Society at a low show price. 

In addition to this valuable resource, 
SCTE videotaped each of the Engineer-
ing Conference panels and many of the 
workshops and these videotaped pre-
sentations also are available from the 
Society. If you are interested in order-
ing these tapes, the proceedings manual 
or any of the Society's incredible array 
of technical training videos and publica-
tions, please contact SCTE national 
headquarters at (610) 363-6888. 
I am delighted that so many of you 

could join for this year's conference, and 
appreciate your kind comments. I hope 
to see you at Cable-Tee Expo '96, June 
10-13 in Nashville, TN. It is a great 
challenge to continuously improve upon 
the previous year's Expo, especially one 
as successful as this year's, but with all 
of your participation, I am certain it 
will continue to grow, and prosper. CT 
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Finally, a Spectrum Analyzer for the End-of-Line 
Cheetah PC-1000 Performs In-Service Distortion Tests 

OMPLIANCE TESTING 

A true end-of-line spectrum analyzer, the 

PC-1000 performs remote diagnostics, 

alarm monitoring and FCC compliance 

testing. You save the time and hassle of 

carting "portable" spectrum analyzers to 

the field to perform tests manually. 

Place the PC-1000 at required FCC test 

points and other strategic locations for 

automated compliance testing. It 

completes non-interfering distortion tests 

including CSO, C/N, Hum and In-Channel 

Frequency Response. This provides you 

the ability to continuously monitor and 

alarm on distortion parameters without 

disrupting service. 

Make the PC-1000 part of your status 

monitoring and performance 

measurement plans! 

For more information, 

call (813) 756-6000. 

Full spectrum analysis 
capabilities 

5 MHz-1 GHz operation 

Frequency agile 
RF data modems 

Automatic corrections 
for scrambled channels 

SUPERIOR ELECTRONICS GROUP, INC. 

6432 Parkland Drive A Sarasota, Florida 34243 A Phone (813) 756-6000 A Fax (813) 758-3800 
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Building "the highway" comes down to attitude. 

The speed of change has no posted limits. Whoever arrives first with 

the most is the winner. Check your rearview and note that hindsight 

is 20/20. We pave the road from highway to driveway. Accelerate 

today into integrated video, voice & data. Step on it and wave bye. 

1.800.TO.ANTEC 

ANT-EC 
network know—how 

NOW. 
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