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There's no telling when the next outage will 
happen, but you can usually guarantee it 

won't be on a bright sunny day. That's why the 

Sencore CA780 "Cabelizer" is designed to be used 
under all types of conditions, including the dark. 

The CA780 is designed to help you find any 
metallic cable problem from just a few inches 
all the way out to 65,000 feet and features the 

best sensitivity in the industry so that no problem 
goes unfound. 

For more information on the CA780, or any 

other of Sencore's cable products, simply call 

ext. 700 today! 1-800-SENCORE, 
(736-2673) 

Sencore - 
Your Cable Connection! 2 Reader Service Number 

3200 Sencore Drive, Sioux Falls, SD 57107 • Direct: (605)339-0100 • Fax: (605)339-0317 



TRILOGY COMMUNICATIO 

THE ULTIMATE C A BLEfsweUPPLIER' 

Prove ec ology 

Low L /Leader 

Excellence 
Superior Control Process 

StaLe of The Art Equipment 

d On Time Delivery 
SUPERIOR CORROSION PROTECTED 

DROP CABLE 

Trilogy Communica pends the same diligent pursuit of perfection in manufacturing dual-drop 
cables for TV/tele installations, 5012 cables for downlink transmissions, and RMC2 radiating air-
dielectric coaxial c e for open-air communications in highly developed or underground locations. 
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SENDING THE RIGHT SIGNAL 

ltilogyo 
COMMUNICATIONS INC. 

Cal; or write for free samples and brochure: 
TRILOGY COMMUNICATIONS INC., 2910 Highway 80 East, Pearl, Mississippi 39208 

(800) 874-5649 / (601) 932-4461 / FAX (601) 939-6637 
Reader Service Number 3. 



CONTENTS 

Departments 
Editor's Letter 

News 

SCTE News 

6 

10 

16 

Future Watch 20 
S-A's Bob Luff continues 
his column on the impor-
tance of cable participa-
tion in DAVIC. 

Correspondent's Report 24 
Lawrence Lockwood of 
TeleResources details 
charge-coupled devices. 

Back to Basics 94 
Jones' Pam Nobles ex-
plains bonding the 
installation. 

CableLabs Report 99 
When digital receivers 
don't work. By the Labs' 
Tom Williams. 

Product News 

Business/Classifieds 

Ad Index 

Bookshelf 

Calendar 

102 

106 

109 

114 

116 

President's Message 118 
SCTE President Bill Riker 
comments on the Soci-
ety's name change. 

Cover 
Glass from which fiber is 
drawn. Photo courtesy 
Corning. 

4C4D. MAY 1995 

Camera 
lens A 

L_ 
Correspondent's Report 24 

Photomosaic 

Signal 
plate 

Output 
signal 

Fiber know-how 

Maps to 
symbols 

I .-1) 

46 Testing digital — Part 1 76 

AN MPEG 
encoder 

Digital NV 

File transfers 
to zone server 

PC record Server 
File is created 
and stored 

Digital ad insertion 50 

Features 
Window to your fiber 40 

Using optical connectors 
to create options in 
system design, monitor-
ing and repair. By ADC's 
Jeffrey Korkowski. 

Fiber know-how 46 
Siecor's Scott Andrus and 
Corning's Margot Botelho 
team up to explain why 
fiber training is no longer 
discretionary but necessary. 

Digital ad insertion 50 
S-A's Chris Brechin extols 
its advantages. 

Insertion architecture 56 
Prioritizing trade-offs and 
benefits will help you 
make your ad insertion 
architecture choice. By 
Thomas Walsh of Channel-
matic. 

Zoning ad insertion 68 
R. James Kelso of Cox 
Cable considers digital 
ad insertion over multiple 
zones. 

Testing digital — Part 1 76 
In the first part of this 
article, Helen Chen of H-P 
deals with measuring 
power and interference in 
digital video. 

Modern amplifiers 87 
Time Warner's David 
Franklin explains how the 
company chooses up-
grades to its amplifiers. 

©1995 by Phillips Business Information Inc., a subsidiary of Phillups Publishirg International Inc. All rights reserved. Contents may not be reproduced wiMout permission. Communications Technology'. (ISSN 0884-
2272) is published monthly by Phillips Business Information Inc., 1201 Sewn Locks Road, Suite 300, Rockville, MD 20852, USA. Editorial and sales offices located at 1900 Grant St., Suite 450, Denver. CO 80203 
USA. (303) 839-1565. May 1995, Volume 12, Number 3. Second class postage paid at Rockville, MD, and additional mailing offices. POSTMASTER: Send addre:s changes to Communications Technology, Phillips 
Business Information Inc., 1201 Seven Locks Road, Suite 300, Rockville. MD 20852. 

It's unanimous! 
Test after test confirms that no other method of attaching drop cable 

comes close to the RB-2 Clip Gun System. 

Operator error is eliminated (not most of the time — all of the time). 
Clip induced return loss is insignificant. Signal quality is never compromised. 

For installations that allow your drop cable to do what you expect it to do, 
call 800-257-2448. 

icietentir-cr ri utriii‘Là 
Direct merchants to the telecommunications industry 
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Increase your system capacity with 
AELINK laser transmission products 
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m "ihe AELINK line of 
• • laser transmission products 

gives you maximum oper-
. ating capacity by offering 

— the highest signal power 
with the greatest subscriber reach available. 

Broad bandwidth and high power allow AELINK products 
to provide superior performance with the lowest cost per 
subscriber. High-performance reliable system features include 
full channel and digital capability, 50+ km transmission, full 
duplex remotes, and wavelength selection — all of which mol 
tiply the capacity and enhance the revenue for both installed 
and new networks. 

All AELINK products feature advanced external modula-
tion plus proprietary signal conditioning and temperature 

compensation for optimum transmission quality... even at 

maximum distance. Best of all, bandwidth for future service 
upgrades is already built in — making AELINK products 
-future-proof." So call AEL today and find out how your 
,vstem can work harder for you — now and tomorrow. 

Maid ALY•7832-03 1 ALY-7832-04 ELC-31368.02 
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THE FCC 
IS NOT THE 
ONLY GROUP 

REDUCING YOUR 
PROFITS... 

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 

MDU THEFT 

AND IMPROVE YOUR 
BOTTOM LINE! 

ilks. • 

Cable Security 
801 FOX TRAIL 

OPELIKA, ALABAMA 36803 
1-800-205-288-1507 

205-742-0055 
FAX 205-742-0058 

EDITOR'S LETTER   

Be prepared 
I just returned from a business trip to 
Japan where the major topic of con-

versation was the sarin gas attack in 
Tokyo's subways. Just days after com-
ing home, a second gas attack occurred 
in Yokohama. Then, Oklahoma City's 
federal building is bombed. 

Terrorism. 
And I began to wonder. 
Our own facilities represent what 

could be a potential terrorist target. Think 
about it. As we evolve into a telecommu-
nications provider rather than simply an 
entertainment provider, it's possible that 
we could become future targets to per-
sons or groups that may desire to disrupt 
communications. Baloney, you say? 

Consider some possible targets: At 
the cable system level, a headend that 
provides telephony could be just as vul-
nerable as the local telco's central office, 
a power company substation or the local 
TV, radio or newspaper. Nationally, how 
about a programmer's studio or uplink? 
And what about some whacko going 
after an MSO's corporate headquarters 
because he was disconnected for non-
pay? Terrorists don't have to be the 
stereotypical radical fundamentalists, 
you know. Think of the hostage situa-
tions and tragedies that have occurred 
when disgruntled exemployees came 
back to extract revenge on a former boss 
and co-workers. 

No, this doesn't mean we have to 
build fortress walls around everything. 
But we should use common sense. 
Headends and other critical facilities 
should have appropriate security: locked 
doors, fences and gates are a good 
place too start. Do you limit distribution 
of vehicle and building keys? Do you 
change building locks periodically — for 
example, when employees quit or are 
fired? Does your office and/or headend 
have a monitored security system in-
stalled? Does that security system have 
panic and/or holdup alarm buttons in 
CSR and customer walk-in areas? If you 
have a separate parking lot for employ-
ees or company vehicles, is it kept inac-
cessible to the general public? When 
was the last time you had fire and police 
department officials visit and perform a 
safety and security review? 

While it's impractical to prepare for 

every possibility, the point is that we are 
vulnerable. Oklahoma City has shown 
that. Terrorism is no longer limited to the 
Beiruts, New Yorks or Tokyos. At the 
very least, we should give this some 
thought. Our industry is a lot more visible 
than it was just a few years ago — and 
it's going to become even more so in the 
future. 

Ham it up 
Next month's Cable-Tec Expo in Las 

Vegas will once again feature activities 
for industry ham radio operators. First of 
all, the official 2-meter simplex frequen-
cy will be 146.58 MHz. We'll also have 
the popular "Ham Reception," and new 
this year, VE testing for those interested 
in getting a ham license or upgrading. 
The Las Vegas VE team has agreed to 
conduct a test session for us during 
Expo. If you're interested in sitting tor an 
exam, contact Dennis Masser, NOUXA, 
at Time Warner's National Training Cen-
ter, 2180 S. Hudson, Denver, CO 80222; 
e-mail, dennis.musser©twcable.com; 
telephone, (303) 799-5737. 

Ronald J. Hranac 
Senior Technical Editor 

Correction 
In last month's "Future Watch" col-

umn by Bob Luff, the e-mail address for 
Leonardo Chiariglione should have read: 
leonardo.chiariglione@cselt.stetit 
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Standby Power Supplies Engineered 
for Today's Cable TV 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 
¡MARI 
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PEAK PERFORMANCE. 
Belden 

Drop Cable. 

The Clearest Signals 
In Cable TV. 

Only Belden's unmatched shielding 
capability provides the signal 
integrity needed for the clearest I„,I,Niet 
pictures. And only our sweep tests 
are guaranteed at 1 GHz with 20 dB 
SRL — the lowest values published. 
Demand Belden — 
The Drop Cable 
Specialist. For more 
information call: 

1-800-BELDEN-4 

Belden 

Agile Modulators, Processors, Demodulators 

"Call us for all your CADCO requirements" 

NTSC 

PAL 

SECAM 

360 HL 

361/362 HL 

375 

DENVER, CO ATLANTA, GA ST.LOUIS, MO OCALA, FL 
800-525-8386 800-962-5966 800-821-6800 800-922-9200 
303-779-1717 404-368-8928 FAX 314-429-2401 FAX 904-351-4403 
3..03-779-1749 FAX "Unique" Products For The 21st Century 2 
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Analog? Digital? Fiber? Copper? RFC? Standard makes a network work 
Putting together or upgrading a head-
end is more complex than ever You 
need technology that will bridge the 
gap between today's wants and tomor-
row's needs. 

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

The cornerstone of the 
intelligent headend. 
For proof, take a look at. our Stratum 
modulator, a self-healing, advanced 
broadband network modulation system. 
Stratum combines up to 78 channels in 
a single six foot ETA rack Ideal for mas-
ter headend applications or remote hub 
operation, Stratum nEel-s exceptio 
RF performance, complete remo 
trol operation 
capability. 
mated red 
can instan 
faults, b 

audio and IF signals to designated 
back-up modules. 

The perfect upgrade solution. 
Upgrading your headend? Start with 
our Agile IRD II integrated satellite 
receiver/descrambler. With a fully syn-
thesized PLL tuning circuit and micro-
processor control over the dual conver-
sion C/Ku-band 950-1450 MHz RF 
input, it's the preferred choice for the 
continuous duty cycle CATV master 
headend environment. 
Complete the package. 
The TVM550S moldulator, with the 

ssential 
equipmeilt 

TVM550S 
MODULATOR 

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

CSG60 BTSC 
STEREO 
GENERATOR 

Hare it integrated 
into the TVM 
Series or get the 
space-saving 
two-pack. 
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with FCC part 76 Video/Audio and RF 
performance standards for future 
headend requirements. 

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

The right technology.., for right now. 

Standard 
0 Communications 

SATELLITE & BROADBAND 
Ftcpc•uc•-rs Epodtsiorso 

O. Box 92151 
Angeles, ÇA 90009-2151 

0/532-5300 
II Free 80045-2445 
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Cable industry's 
first RS250 
certified 
broadcast 
quality IRD. 

STRATUM 
MODULATION 
SYSTEM 

Put up to 78 
channels in 
six of 
rack space. 
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NEWS 

OPTICAL FIBER 
COMMUNICATION 

CONFERENCE 

OFC: Video highlights 
The OFC '95 Conference in San 

Diego drew a large crowd and featured 
a number of technologies for improving 
cable TV system design. One of the 
most exciting developments is optical 
amplifier technology that enables a sin-
gle laser to be split across a large num-
ber of fibers into different neighbor-
hoods. At the show a number of differ-
ent vendors were showing off their opti-
cal amplifier wares. 

The most common optical amplifier is 
the erbium-doped fiber amplifier 
(EDFA), capable of amplifying 1,550 nm 
optical signals. Over a half dozen ven-
dors showed off optical amplifier gain 
blocks for incorporation into cable TV 
systems. The list included AT&T, Sam-
sung, Northern Telecom, ltaltel, Fujitsu, 
NTT, ATx Telecom Systems, Ire Polus 
and Litton. 

Ill UM 
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Contact CT online 
You can now contact Communi-

cations Technology online. Send 
your correspondence, letters to the 
editor, etc., to the following e-mail 
address: 

CTmagazine@aol.com 

The most bang for the buck award 
goes to IRE Polus, a Moscow-based 
laboratory displaying a 20 dBm 1,550 
nm EDFA that sells for only $15,000 in 
small quantities. Until recently they were 
produced in Russia, with questionable 
quality control. However, IRE Polus has 
formed a joint venture with IPG Laser 
GmbH, which now manufacturers the 
amplifiers in its German factories. 

Litton Lightwave announced that it 
was developing a new CATV optical 
amplifier as part of a $250,000 technol-
ogy reinvestment project with the state 
of California. It will be based on the 
company's existing 15 dBm EDFA that 
amplifies 1,550 nm lasers. It plans to 
have units available at the National 
Show this month in Dallas. 

Since most existing cable TV sys-
tems use 1,310 nm lasers, that has 
been an area of intense interest to opti-
cal amplifier researchers. However, the 
only commercialized technology has 
been 1,310 nm praseodymium-doped 
fiber amplifiers (PDFAs) that offer limit-
ed amplification at high cost. At the 
show, NTT demonstrated a 1,310 nm 
PDFA. At the low end, the 17 dB version 
costs $80,000, while the 35 dB gain ver-
sion is $130,000. They will be available 
for delivery in quantity before year's 
end. 

One of the problems with optical am-
plifiers of all types is their nonlinear 
gain. That is, they amplify different 
wavelengths of light differently in a ran-
dom way. Even if you are only trying to 
send a single wavelength of light down a 
fiber, this nonlinear gain can impair the 
signals from linear lasers used in AM 
video transmission. 

An Australian company, Photonic 
Technologies, exhibited an optical am-
plifier gain flattener that minimizes this 
problem. The current unit sells for 
$5,000 in small quantities, but that will 
drop substantially once they go into vol-
ume production. 

AT&T introduced an analog laser for 
cable TV that supports 77 NTSC chan-
nels in 750 MHz over a cable system 
with a total loss of 11 dB. The company 
also introduced a new laser module tar-
geted at fiber-to-the-home (FTTH) appli-
cations. The unit is capable of sending 
and receiving signals over a fiber in the 
1.3 nm range simultaneously at a rate of 
650 Mb/s. It is uncooled, and hence can 

be located almost anywhere in the net-
work without problems. 

In fact, one AT&T researcher at the 
show, Sarah Woodward, suggested that 
low-cost uncooled Fabry Perot lasers 
could be used to create a cheap FTTH 
network. Using $100 lasers, she was 
able to send 60, 2 Mb/s channels down 
a fiber. In some cases, she heated the 
lasers with hot plates to stress the sys-
tem, but the lasers operated reliably. 
She suggested that this would be feasi-
ble once digital means of delivering 
video are cheaply available on a large 
scale. — George Lawton, West Coast 
Correspondent 

For more information contact: 
• AT&T Microelectronics, Allentown, 

PA, phone: (800) 372-2447. 
• IPG Laser GmbH, Berlin, Germany, 

phone: 030-6392-5040; fax: 030-6392-
5041. 
• Litton Lightwave, Woodland Hills, 

CA, phone: (818) 715-2005. 
• NTT Electronics Corp., New York, 

phone: (212) 687-8564. 
• Photonic Technologies Pty Ltd., 

Pagewood, Australia, phone: 61-2-314-
0344; fax: 61-2-314-0486. 

SUPERCOMM® 

Supercomm '95 
breaks all records 

The Supercomm '95 trade show held 
in March in Anaheim, CA, broke all at-
tendance records with over 25,000 visi-
tors registered before the end of the 
show. It has traditionally been a tele-
phony show, but that changed this year 
with a large infiltration of cable TV ven-
dors including Scientific-Atlanta, Gener-
al Instrument, Zenith and Philips, among 
others. 

Pacific Bell made a number of an-
nouncements at the show regarding its 
rather extensive cable TV system de-
ployment. Steve Harris, vice president 
of external affairs at Pac Bell, explained 
why the company was building the net-
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AMPS /   \ -FLATNESS 
SUPPLIES - FRIECMIUFY 

HUM 
SPECTRUM ANALYSIS NODES 

FULLY AUTOMATED 
COMPLIANCE TEST SYSTEM 
FACT: Semi-annual proof of performance testing is here to stay! 

FACT: Manual FCC proof testing is time consuming, expensive and 
creates excessive, aggravating outages! 

----- FACT: L4NguardTM cuts the workload for your overburdened technical 
staff with total measurement automation! 

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

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

For more FACTS and a demonstration call AM today! 

Committed to Quality 
1900 AM Drive • PO Box 9004 • Quakertown, PA 18951-9004 

Tel: (215) 536-1354 FAX (215) 536-1475 
1 (800) 248-9004 
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work in an AT&T press conference: It 
plans to save $50 per line in its core 
telephony because of the improved 
maintenance possible with a hybrid 
fiber/coax network. 

Harris said the company will begin 
component testing as the parts become 
available and begin commercial rollout 
in early 1996. 

Pacific Bell also announced that it 
had chosen Northern Telecom as the 
primary supplier for the video transport 
backbone serving Pacific Bell's HFC 
network. The network will support 
SONET at OC-3 (150 Mb/s), OC-12 
(655 Mb/s), and OC-48 (2.4 Gb/s) data 
rates using Northern Telecom's Corner-
stone supertrunk system. The backbone 
will carry analog, digital and interactive 
video, as well as digital music, the Sega 
channel, and FM radio signals. The sig-
nals will be encoded using Northern 
Telecom's DV45 digital video CODEC. 

In other news, AT&T announced 
that it had tapped General Instrument 
and C-COR to create a line of interop-
erable amplifiers for HFC networks. 
Tom Lynch, vice president of distribu-
tion systems for GI's communication di-
vision, noted, "This will provide the 
telecommunications industry with an 

availability of interoperable RF ampli-
fiers and is consistent with the sourcing 
method for Regional Bell Operating 
Companies." 

Siemens demonstrated a number of 
technologies for interactive video 
through their partnership with Scientific-
Atlanta and Sun. One of the more inter-
esting developments is a system that 
analyzes video content. The company 
has developed a prototype that ana-
lyzes football footage to look for and 
classify different kinds of plays and 
events. It takes approximately two hours 
to create an analysis for one hour of 
video, so the game cannot be used for 
real-time yet. However, Siemens be-
lieves this technology has a market in a 
new kind of CD-ROM or interactive TV 
experience in which a sports enthusiast 
can search through reams of video for 
types of plays classified by the comput-
er. 

Zenith introduced a new set-top box 
authoring system called ScreenPlay. 
The tool runs on PCs and enables de-
velopers to quickly generate, modify 
and edit on-screen displays and appli-
cations for Zenith's digital set-tops and 
analog MultiMedia 2500 set-tops. 
ScreenPlay uses a Windows-based 

graphical user interface to create TV 
displays and logos. "This Zenith soft-
ware gives broadband system operators 
a host of visual and informational op-
tions," said Bill Luehrs, senior vice pres-
ident of operations of the Network divi-
sion at Zenith. 

Zenith's MultiMedia set-tops sup-
port real-time interaction, in-band 
transmission of conditional access 
data, baseband SSAVI scrambling and 
unlimited pay-per-view control. It can 
support 15 lines 32 characters wide, 
and is fully compatible with interactive 
program guides from Starsight Tele-
cast Inc. 
A new startup, WinStar Communi-

cations Inc., announced that its wire-
less telecommunications bypass ser-
vice is now operational in all of its 30 li-
censed areas in major cities across the 
U.S. The company has licenses for 
400 MHz in the 38 GHz band in these 
markets. It is working on a system that 
can put 45 Mb/s onto four channels in 
each of these bands. Since 38 GHz ra-
dios are very directional, this frequen-
cy can be reused thousands of times. 
The company is able to overcome the 
rain fade problem by boosting the 
power proportional to the rain and 

BROADBAND NETWORK 
PROTECTION SYSTEMS 

Joslyn offers products that solve your current Broadband 
Network Protection requirements at the subscriber drop. Our 
integrated Network Interface/Protection System is designed 
to protect both twisted-pair and coax drops, and offers easy 
installation and maintenance—all in one convenient housing. 

 NETWORK INTERFACE DEVICE The 7090 series Network 
Interface Device is designed for outdoor use in any single-
or multi-pair residential or commercial installation. It can be 
configured in pair counts from 1 to 6 or 4 pair/2 coaxial lines. 

 HYBRID STATION PROTECTOR The 356H hybrid gas 
tube/MOV station protector provides protection against light-
ning surges, power-cross conditions and ground potential 
rises on twisted-pair conductors serving subscriber premises. 

 COAXIAL PROTECTOR The 1740-01-H 18 coaxial protector 
provides protection against damaging surges and has a fail-
short mechanism in the event of dangerous power-crosses 
on 75-ohm coax lines. 

YOU NEED JOSLYN PROTECTION 

A JOSLYN COMPANY 

To find out more about the 
Joslyn Broadband Protection Systems, 
please call Mark Cronin at 
(800) 752-8068 
Goleta, California USA 
FAX: (805) 968-0922 
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Can You Afford' To Deliver Pr Quality Picturesr;. 

Eliminate Electrical Noise (INR), 

Eliminate Random Noise (HQ), 

Eliminate Co-Channel Interference (CF), 

Eliminate Ghosting Problems (Vector), 

And Use Your Existing Processor (IMM)!!! 

MEGA HERTZ 
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Do iYour Auelje..yL„0.01-s_...»1**;t..-oé:..C.reste.? 
(Not if you're using Wegener's Model 1694-02 Automatic Gain Control) 

'Independently Monitors Two Mono 
Audio Channel Or One Stereo Pair 

• +18 dBm tO -12 dBm AGC Range 

• Selectable AGC Time Constants 

MEGA 
ESTABLISHED 1975 

• User Adjustable Peak Program Level 

• Installs In Existing 1601 Mainframes 

• Great For Use In Commercial Insertion 
Applications 

PAcee Wegener 

EN VER. CO 

he' 'evórlimuNic 
ATLANTA, GA 
00-9E2-5966 
04-368-8928 FAX 

ST. LCUIS, MO 
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• 
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"Unique" Products For The 21st Century! 
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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, L 
and battery charger. 

* Installation inside or outside 
with protective housing. 

Call: SPE0111111 
1-800-628-0088 es, 
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DAWN... 
THE SATELLITE 
COMMUNICATIONS SPECIALISTS 

Professional 

Before Dawn. end-users were in the 
dark about details relating to 
satellite communications equipment. 
Dawn Satelite specialists are 
meeting the product and service 
needs of today's commercial satellite 
use's. 

As product providers for the Radio. 
CATV, Broadcast TV, and Educational 
markets, we employ experts who can 
competently advise you on all your 
communications needs. 

And, unlike some companies, our 
commitment to you does not end 
there — we continue to provide 

engineering and 
technical support 

even after the sale. 

POP' -me re tek 
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- 

emu" 
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Expertise 

Dawn Satellite is dedicated to shedding 
light on all of your satellite 
communications requirements. Some 
products and services provided are: 

Products: 
• Deal Ready LNB's 
• Satellite Antennas 
• Block Translators 
• Downconverters 
• Satellite Receivers 
• Cable and Connectors 
• Antenna Motorization Systems 
• Accessories 

Services 
• Technical Assistance 
• Design and Engineering 
• Installation 

• Field Service 

Dawn Satellite delivers only 
quality products with unparalleled 
service, in a very cost-effective 
manner. We will prepare you to 
meet the dawn of a new age in 
satellite communications. 

Call Toll Free 
1-800-866-6969 

DAWN 
SATELLITE 

The Satellite Communications 
Equipment Specialists 

3340 South Lapeer Rd., F.O. Box 9, Lake Orion, MI 48361 (810) 391-9200 Fax: (810) 391-9207 
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PDI has a complete line 
of vertical and horizontal 
1 GHz splitters ready for 
immediate delivery. 

6353 West Rogers Circle • Bay 6 
Boca Raton, Florida 33487 

407.998.0600 • Fax 407.998.0608 

1.800.242.1606 

achieve a reliability of 99.999%, ac-
cording to the company. The service 
could be used by cable operators to 
offer telephony or video services in new 
areas. — GL 

Telcos subject to FCC 
cable regs, NAB says 

According to the National Association 
of Broadcasters, telcos offering video 
programming directly to subscribers are 
subject to cable regulations including 
must-carry, retransmission consent and 
program nonduplication rules, as estab-
lished by the Communications Act. 
NAB made its comments in a March 

21 filing in the FCC's proceeding to de-
termine how its video dial tone rules will 
be affected by court decisions allowing 
telcos to provide video services inside 
their telephone service areas. 

The Communications Act envisions 
only common carriers that exclusively 
provide transmission capacity, and 
cable systems that offer video program-
ming, NAB said. Once telcos provide 
video programming, the language of the 
act and a recent court decision make 
clear that they become cable operators 
subject to cable regulations. 
NAB said this does not preclude the 

FCC from reasonably tailoring its regu-
lations to the particular circumstances of 
a telco's proposal to provide video pro-
gramming in conjunction with video dial-
tone services. NAB agreed with the 
FCC's tentative conclusion that it would 
be constitutional to retain the prohibition 
on telephone companies purchasing in-
region cable systems that have no mul-
tichannel competitor. 

Subs hot on DBS 
USSB, which created the U.S. direct 

broadcast satellite (DBS) industry with 
DirecTv last June, reports that customer 
satisfaction is soaring. According to a 
company survey, 88% of its customers 
are satisfied with their service, surpass-
ing approval ratings for cable compa-
nies (51%) and telcos (65%). Plus, 12% 
of USSB subscribers use cable to re-
ceive local broadcast channels DBS 
companies cannot offer. 

Bell-Atlantic 
plans video services 

Bell-Atlantic won the right to provide 
video programming services across 
local access and transport area (LATA) 
boundaries. Two written orders from the 

U.S. District Court will allow the compa-
ny to: deliver video programming nation-
wide by satellite; provide nationwide 
compression and digitizing services by 
satellite for its own or others' program-
ming; provide local video distribution 
across LATA boundaries within its mid-
Atlantic service area; provide local video 
distribution in multi-LATA systems of up 
to four LATAs outside its territory; use a 
central video storage facility to serve 
multiple LATAs throughout the U.S.; op-
erate satellite receive-only facilities; and 
own and operate TV and radio stations 
whose signals cross LATA boundaries. 

Cox, Northern 
Telecom to test 
integrated services 

Cox Communications Inc. and North-
ern Telecom announced a technology 
trial to deliver integrated digital telepho-
ny, data, video and energy manage-
ment applications over a hybrid 
fiber/coax (HFC) network. 

The trial, being conducted on Cox's 
Hampton Roads, VA, system, will test 
transmission components in the cable 
network as well as the viability and ca-
pability of an integrated transport plat-
form. Northern Telecom's broadband 
access technology will be tested in Cox 
employee homes over the next six to 12 
months. 

Reliance Commfrec Corp. and Philips 
Broadband Networks entered into an 
agreement to develop and market sys-
tems for narrowband telephony over hy-
brid fiber/coax cable networks. The jointly 
developed system is based upon Philips' 
Broadband Communications Gateway 
and Reliance Commffec's Matrix interac-
tive multimedia access system for trans-
mission of voice and data services over 
traditional cable TV networks. 

As part of a settlement negotiated 
with the Federal Communications Com-
mission, Continental Cablevision will cut 
its rates by 15%, refund subscribers at 
least $9.5 million and invest $1.35 billion 
over six years to upgrade its domestic 
cable systems. The settlement came in 
response to complaints the company 
overpriced its services. The FCC said it 
found no wrongdoing. 
ir Sprint, TCI, Comcast and Cox an-
nounced they will invest $4.4 billion over 
the next three years in local phone ser-
vice to compete with the seven regional 
Bell operating companies (RBOCs). 
Teleport Communications Group also 
will join the group. 
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Only One Sweep System 
Leads a Double Life! 

Stealth Sweep... Stealth Reverse Sweep... 

STEALTH REVERSE SWEEP 

PUT REVERSE SWEEP CAPABILITY 
INTO YOUR HAND 

The Stealth Reverse Sweep...The 
latest sweep technology has been 
enhanced to meet your reverse 
sweep testing needs. Forward arld 
return path alignment can now be 
done simultaneously — and by one 
person — with one instrument — the 
handheld Stealth. 

Engineered for the interactive revo-
lution, the Stealth 3SR handheld unit with the reverse sweep 
option both receives and transmits sweep for fast, precise, and 
accurate measurement of both the forward and reverse paths. 

Eliminating large, complicated equipment setup results in simpli-
fied testing, reduced fatigue, and less time maintaining your sys-
tem. You'll wonder how we squeezed in so much capability. 

Features Include: 

• Built-in sweep transmitter 

• Simple, user interface 

• Sweep any return band from 5 - 1,000 MHz 

• Fast, continuous reference sweep 

• Stealth Sweep ...a Wavetek exclusive, tests without 
interrupting viewer reception 

• Signal analyzer for carrier levels, C/N, hum, tilt, and 
spectrum display 

• Automated interval testing capability 

The Stealth Reverse Sweep provides all the accuracy, speed, and 
features you'd expect from the leader. 

So, get the smallest, fastest, lowest priced, most capable sweep on 
the market Get the Wavetek Stealth. 

Worldwide Sales Offices... Asia Pacific (852) 788 6221 
China (861) 500 2255 Southeast Asia (65) 754 5520 
Europe (49/89) 9609490 United Kingdom (44/1603) 404824 
United States (317) 788-9351 

Wavetek... partners in productivity for over 25 years. 

Reader Service Number 55 W AVŒTŒK ©Wavetek Corp., 1994 



SCTE NEWS  CTE :  

New board, new name 
voted in by members 

March 28 marked the official closing of 
the Society of Cable Television Engineers' 
annual election to fill empty seats on its 
1995-96 board of directors. 

The results of this year's board election 
are as follows: 

At-Large Director: Wendell Bailey, Na-
tional Cable Television Association, repre-
senting the entire United States. 

At-Large Director: Wendell Woody, 
Sprint, representing the entire United States. 

Region 1 Director: Patrick O'Hare, Via-
corn Cable, representing California, Hawaii 
and Nevada. 

Region 2 Director: Steve Johnson, 
Time Warner Cable, representing Ari-
zona, Colorado, New Mexico, Utah and 
Wyoming. 

Region 6 Director: Robert Schaeffer, 
Star Cablevision Group, representing Min-
nesota, North Dakota, South Dakota and 
Wisconsin. 

Region 9 Director: Hugh McCarley, 

Cox Cable Communications, represent-
ing Florida, Georgia, South Carolina and 
the Caribbean. 

Region 11 Director: Dennis Quinter, 
TVVC Berks Cable, representing Delaware, 
Maryland, New Jersey and Pennsylvania. 

They will join the eight SCIE board 
members currently serving their 1994-
1996 terms: 

At-Large Director: Tom Elliot, TCI, rep-
resenting the entire United States. 

Region 3 Director: Andy Scott, 
Columbia Cable, representing Alaska, 
Idaho, Montana, Oregon and Washington. 

Region 4 Director: Rosa Rosas, Moffat 
Communications, representing Oklahoma 
and Texas. 

Region 5 Director: Larry Stiffelman, 
CommScope Inc., representing Illinois, 
Iowa, Kansas, Missouri and Nebraska. 

Region 7 Director: Terry Bush, Trilithic 
Inc., representing Indiana, Michigan and 
Ohio. 

Region 8 Director: Steve Christopher, 
CommScope Inc., Alabama, Arkansas, 
Louisiana, Mississippi and Tennessee. 

Region 10 Director: Mike Smith, Adel-
phia Cable Communications, representing 
Kentucky, North Carolina, Virginia and 
West Virginia. 

Region 12 Director: John Vartanian, 
Viewer's Choice, Connecticut, Mas-
sachusetts, Maine, New Hampshire, 
New York, Rhode Island and Vermont. 

Newly elected directors will officially 
take their seats, beginning their two-year 
terms, at the next board meeting, sched-
uled to be held Tuesday, June 13, prior to 
Cable-Tec Expo '95 in Las Vegas, NV. 

Also in this election, the Society's mem-
bership voted in favor of a referendum to 
change the name of the organization to 
'The Society of Cable Telecommunica-
tions Engineers." 

Ninety-three percent of all voting mem-
bers favored the change of SCTE's name 
to "Society of Cable Telecommunications 
Engineers." This change will officially occur 
in June, when it is confirmed by the board 
of directors at its meeting held prior to 
Cable-Tec Expo '95. 

For further information on the Society's 

No Friction. 

orC. 
eel 

Now, Pull Cable The Easy Way 
With Lubaduk. 

Now, there's no need to call 
in special forces to pull your 
fiber optic cable through conduit. 
Because the mother-of-all-lubricants 
is here, at last. It's called Lubaduk, 
Integral's scientifically formulated 
lubricant, featuring microspheres that 
replace sliding friction with rolling 
friction, for a pull that feels like no 
friction at all. 
When combined with 

Integral's complete s r INTEGRAL project by storm! 
Exclusive Representative: Channel! Commercial Corporation • 1-800-423-1863 

pulling system, super slippery 
Lubaduk lets you pull more cable 
farther, faster. It's just 
that simple. 
So why let today's less-effective, 

sliding friction lubricants dictate your 
cable pulling profitability? Pull your 
cable like there's no friction — with 
Lubaduk. Call Integral at 
1-800-527-2168 for complete details. 

And take your next 

The Lubaduk High Speed Cable Pulling System 
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The CALAN family of test, mea-
surement and monitoring solutions 
is designed to support the most 
important goal of system operators: 
Maximum Subscriber Satisfaction. 
Each of these systems consists of 
its own family of hardware com-
ponents as well as a distinct inter-
nal software package capable of 
generating reports required by 
management and the FCC. 

The COMET remote line monitor-
ing system offers a full range of 
automatic measurements and diag-
nostic techniques to locate and 
correct problems in broadband 
networks from any remote location. 
COMET is self-reporting, stand-
alone system capable of working 
with, or independently of, other 
status monitoring systems. Comet 
can be installed in any CATV or 
broadband LAN System, regard-
less of the manufacturer or type of 
amplifier used. 

Our SOURCE Multi-Carrier Signal 
generation system provides sync/ 
async operation and multi-channel 
control. The system offers up to 
180 extremely clean and stable 
carriers for CTB, X-mod and Din 
distortion testing for CATV and 
LAN. 

171-12 1.81 

The CALAN 
Family of Test 
Measurement & 
Monitoring 
Solutions 

The 1776 Integrated Sweep System 
and Spectrum Analyzer represents 
the first non-interfering, high resolu-
tion system sweep. Combined with a 
microprocessor-controlled System 
Analyzer, this portable and rugged 
system facilitates the improvement 
of picture quality by performing 
sweep and distortion measurements 
quickly and easily. 

CALAN'S STAR 2010 Signal 
Level Measurement System heralds 
a whole new era in carrier analysis 
for the cable industry. A fast, 
accurate and easy-to-use instru-
ment, The 2010 covers the entire 
frequency range (5 MHz to 1 GHz) 
with unmatched speed-36 channels 
in less than one second. 

l'ALAN's new STAR 3010 Sweep & 
Level Measurement System features 
the proven technology of the STAR 
2010 enhanced with a non-interfer-
ing, high speed, continuously refer-
enced sweep function utilizing the 
industry standard CALAN 1777 
transmitter. The STAR 2010 SLMS 
can be upgraded to the STAR 3010 
SLMS along with future options in-
cluding return Sweep. 

To learn more, call 
1-800-452-4844, Ext. 8977 

There is a better way. 

rha HEWLETT - 
PACKARD 
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The Zectro =power supply ensures continuous power 

When It's Alt On The 
for your digital or analog signals. ..Zero transfer time! 

L.rie 
See us at NCTA, Booth #6630 

The Lectro ZTT 

Power 

when You Need It... 

Everyday, All The Time 
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new name, see this issue's "President's 
Message" by SCTE President Bill Riker on 
page 118. 

Society unveils 
telephony seminar 

The telephone companies are train-
ing their employees in cable TV. Are you 
training your staff in telco technology? 

SCTE can help you to compete. The 
telcos' entry into cable could mean an 
explosion of fierce competition, merg-
ers, buyouts and many cable profes-
sionals crossing over into telephony or 
finding themselves working with telco 
equipment. 

To keep one step ahead of these de-
velopments, SCTE will be offering a new 
seminar, "Introduction to Telephony." 

This three-day seminar will provide 
information on the basics of telephone 
system operations, telephone networks 
and customer equipment along with var-
ious interconnect and service options. 

The seminar also will be beneficial for 
nontechnical personnel, who will receive 
a comprehensive understanding of the 
general workings of telephony. 

The seminar will be presented by SCTE 
Director of Training Ralph Haimowitz, who 

is widely recognized throughout the 
telecommunications world as one of its 
foremost instructors. 

Offered as part of SCTE's Technical 
Training Seminar Program, which in-
cludes the "Technology for Technicians 
I and II" and "OSHA/Safety" seminars 
(both taught by Haimowitz at a variety 
of locations across the country) , this 
course deals primarily with basic tele-
phone systems and services. The pro-
gram outline includes the following: 

Basic telephony 
• Telephones 
• Central office 
• Switching 
• Transmission 
• Public switched networks 
• Multiline telephone systems 

Basic networking 
• Understanding networking 
• Network services 
• Switched voice services 
• Private line services 
• Digital Centrex service 
• Additional network services 

Customer premises equipment 
• Understanding CPE 
• CPE telephones 

• Key systems 
• PBX and hybrid systems 
• Building and station wiring 

Telephone terminology 
• Glossary of Terms 

This seminar will first be presented April 
24-26 in Sacramento, CA. A certificate of 
attendance will be provided to all who at-
tend the seminar. For those who pass the 
seminar examination, a certificate of 
achievement will be given. 

SCTE also has applied with the State 
University of New York Empire State Col-
lege to be able to award 2.1 continuing ed-
ucation units (CEUs) for this course. 

Registration will include all course ma-
terials, including a technical manual, 
notepad, pencil, telephony glossary and 
videotape on terminology, as well as morn-
ing and afternoon refreshments. Registra-
tion will not include transportation, meals or 
hotel accommodations. 

For information on "Introduction to Tele-
phony," please contact SCTE's Special 
Projects Department at (610) 363-6888. 
SCTE looks forward to seeing you at this 
new seminar, which will undoubtedly ben-
efit anyone involved in the constantly 
evolving telecommunications industry. 

Spotlight on 
Performance 
Get triple advantages from GCT's 

Premium Performance cable assemblies: 

1. <-68 dB back reflection 

2. <0.15 dB insertion loss 

3. Quantity prices significantly 

less than APC cable assemblies 

Premium Performance cable assemblies offer better overall perfor-
mance than APC at a fraction of the cost. 

Singlemode pigtails, jumpers, hybrids and 

multi-channel plenum and riser cable assem-

blies are available with any industry-standard 

connector — including APC — in any customer-

specified length. Multimode assemblies meet 

all FDDI specifications. Ask about our line of hand-

held test equipment and polishers, fiber management 

hardware, and passive components, too! 6iyr 
inn 

a Eleede Company • Eegla Decades of Technology 

1897 Providence Ct. • Atlanta, GA 30337 • (404) 991-9200 • FAX (404) 994-8555 
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FUTURE WATCH  0  

Why take an interest in DAVIC? 
By Bob Luff 
Chief Technical Officer, Broadband Group 
Scientific-Atlanta 

s was described in last month's col-
umn, the Digital Audio-Visual Coun-

cil (DAVIC) is a global organization 
comprised of hundreds of technical ex-
perts in the digital video/audio arena. 
They share a common goal of assisting 
in the success of emerging digital ser-
vices by the timely availability of interna-
tionally agreed-upon specifications of 
open interfaces and protocols. 

Success in quickly reaching multi-in-
dustry and multinational consensus on 
these open interfaces and protocols will 
result in creating an environment that 
will maximize content creation and hard-
ware interoperability. This is key to 
cable industry (and paycheck!) expan-
sion from new digital services and rev-
enues. 

Lack of participation in DAVIC by the 
cable industry may well result in serious 
challenges at several levels, including 
content creation, distribution, friendly in-
terface to consumer electronics and at 
least a delay in increased revenues (or 
something much worse in today's less 
forgiving competitive environment). So 
far, cable MSOs are nearly a "no-show" 
at important DAVIC meetings. Why? 
What should be done? 

What's at risk? 
Before addressing the previous two 

key questions, let's better understand 
why it should be a priority for U.S. cable 
MSOs to not only closely follow DAVIC 
but also to take an active leadership 
role. 

First, no other industry has so much 
to win or lose! The U.S. cable industry is 
the envy of the world with over 60 million 
subscribers creating more than $20 bil-
lion in annual revenues. It has created 
the means to support some of the most 
important and creative programming in 
the entertainment industry: CNN, Dis-
ney, C-SPAN, Discovery, Mind Exten-
sion University, Nickelodeon, and yes, 
even Beavis and Butthead. And on the 
technology side, systems like yours 
have constructed highly cost-effective 
450, 550 or 750 MHz hybrid fiber/coax 
systems. 

Now they can be easily upgraded to 
two-way interactive and interconnected 
networks — even able to deliver tele-
phone dial tone on the same wires. But 
much of cable's past and future success 
depends on continued use of this base 
of existing system and set-top technolo-
gy investments. There are hundreds of 
thousands of hybrid fiber/coax system 
miles and tens of millions of analog set-
top terminals in use by the cable indus-
try today. Even as digital arrives, the in-
dustry's core multibillion dollar analog 
network and set-top capabilities will con-
tinue to work with an estimated installed 
base of more than 200 million TV sets 
and VCRs. 

Cable's "no-show" 
Does this mean that standards 

organizations like DAVIC are against 
cable? No, not at all. I attend a great 
number of standards meetings, includ-
ing DAVIC. In every case the organiza-
tion and its individual members (yes, 
sometimes cable's competitors) gen-
uinely want cable involved. They un-
derstand that the cable industry is ex-
pert in many areas and there is a de-
sire to build from that base in the pub-
lic interest. 

Unfortunately, in almost every case 
(including DAVIC) there is almost no par-
ticipation from the cable MSOs. Yes, Ca-
bleLabs is on the board and I serve on 
DAVIC's Management Committee. But in 
democratic consensus organizations like 
DAVIC, decisions are pounded out in var-
ious technical committees and over the 
Internet where, in DAVIC's case, there is 
very little participation from the U.S. cable 
MSOs. 

Why? 
Certainly the cable industry is not 

purposely boycotting important stan-
dards focused organizations. I believe 
the reasons are varied and all innocent 
enough but in the end other industries 
are determining cable's (and your) fu-
ture by default. The main reason is that 
MSOs historically have never been 
staffed for such participation. These stan-
dards bodies consume a large amount 
of time. In the case of DAVIC, main 
meetings are over a week long including 
travel and they occur every six weeks. 

Part 2 

"U.S. cable risks 
being left out or 
going 'Beta' while 
the rest of the world 
goes 'VHS.'" 

That's just one standards group. As 
much as I would like to portray them as 
models of organization and efficiency, 
the plan truth is that they are some-
where between mass confusion and 
watching paint dry. Another reason for 
lack of cable participation is the belief 
that CableLabs will set cable's stan-
dards. 

However, CableLabs is not a stan-
dards-setting organization — its charter 
specifically precludes such activity. Cer-
tainly the Society of Cable Television 
Engineers and the National Cable Tele-
vision Association are logical alterna-
tives but it would seem that they both fall 
into the previously discussed issues of 
only representing one industry's per-
spective rather than a cross-conver-
gence industry and cross-nation con-
sensus. In addition, both have hard-
working staff tending to a variety of 
other issues. 

What should cable fight for? 
Lets remember that CATV has 

evolved into a volume business. "Who-
ever dies with the most subscribers 
wins!" Well, sort of. Each of our systems 
has a high fixed cost — headend and all 
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Gr 1 Battery Service is a Slam Dunk 
the Alpha Advantage: 

The Alpha Technologies/Johnson 
Controls team has been joined by 

another All-Star— Interstate Battery 

System of America. Interstate is the 

North American leader in battery 

distribution with over 1500 delivery 

vehicles serving virtually every county 

in the country. 

The Alpha Advantagesm battery 

program is a three-point play that can't 

miss. Johnson Controls inbounds by 

manufacturing the Dynasty Gel/Cell® 

battery, the only float-service battery 

designed to provide reliable, long-life 

performance in the demanding cable 
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CORRESPONDENT'S REPORT  

CCDs 
By Lawrence W. Lockwood 
President, TeleResources 
East Coast Correspondent 

CCDs (charge-coupled devices) are 
universally used as the imaging 

sensors in both professional TV appli-
cations (i.e., broadcast studio cameras 
and portable ENG — electronic news 
gathering — cameras) and consumer 
video cams. However, the develop-
ment of television, as we know it, would 
have been impossible without TV cam-
era tubes. 

TV camera tubes 
Much experimentation in TV imag-

ing has been done, some dating back 
before the turn of the century using me-
chanical devices (e.g., the Nipkow disk 

proposed in 1884). However, the de-
velopment of modern TV dates from 
the introduction of all electronic TV 
camera tubes. In 1923 Vladimir 
Zworykin demonstrated the first practi-
cal image tube, which he called the 
iconoscope. See Figure 1. 

The photomosaic was the critical el-
ement in the iconoscope tube. It con-
sisted of tiny particles of a photoemis-
sive material mounted on a mica insu-
lator, which in turn was mounted on a 
metal signal plate. When light from the 
scene was focused on the mosaic, 
electrons were emitted from the parti-
cles in proportion to the intensity of the 
light, leaving them positively charged. 
When the mosaic was scanned by the 
electron beam, the number of electrons 
absorbed by each particle was deter-

Figure 2: Image orthicon 
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"The progress in TV 
camera imaging 
sensors from the 
iconoscope to the 
electronically shut-
tered frame-interline 
transfer CCD has 
been nothing short 
of phenomenal." 

mined by the amount of its positive 
charge. The resulting current was 
transferred to the signal plate by the 
capacitance between the particle and 
the plate. Although the iconoscope rep-
resented a major first step to a work-
able TV system, it didn't quite have the 
responsivity (it required enormous 
amounts of light on the scene) and had 
aggravating spurious internal "shading" 
signals that required correction and the 
large photomosaic size (4 by 6 inches) 
required nonstandard long focal length 
lenses. 

The introduction of the image or-
thicon tube right after World War II cor-
rected these defects. The image or-
thicon had much greater sensitivity 
than the iconoscope permitting use 
under normal lighting conditions. See 
Figure 2. An optical image of the scene 
is formed on the front of the photocath-
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Figure 3: Vidicon tube 
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ode and the electrons emitted from its 
rear form an electron image on the tar-
get mesh assembly (an extremely fine 
mesh spaced close to a thin glass 

membrane). Most of the electrons from 
the photocathode pass through the 
mesh and strike the glass membrane 
causing secondary electrons to be 

Table 1: Principal TV imagers 

Name 

Icoroscope 

Image orthicon 

Vidicon 

Plumbicon 

Saticon 

CCD 

Introduced 

1939 

1946 

1952 

1963 

1974 

1980 

Type 

Photoemissive 

Photoemissive 

Photoconductive 

Photoconductive 

Photoconductive 

Solid-state 

Application 

Film/live 

Live 

Film/live 

Live/film 

Live/film 

Live/film 

emitted. These are collected by the 
mesh. This leaves the glass membrane 
positively charged, and electrons are 
absorbed by the scanning beam. The 
return beam provides a negative image 
— that is, its current is highest in dark 
areas of the picture where very few 
electrons are absorbed from the scan-
ning beam. The diameter of the image 
orthicon was 4-1/2 inches permitting 
use of standard lenses used in 35mm 
film cameras. 

The development of the vidicon pro-
vided a tube much better suited for use 
in film chains (i.e., producing the video 
of a motion picture film) than either the 
iconoscope or the image orthicon. See 
Figure 3. 

Unlike the iconoscope and the 
image orthicon, which are photoemis-
sive, the vidicon is photoconductive. It 
has a layer of photoconductive materi-
al that varies in resistivity with the 
amount of light falling on it. The layer is 
deposited on a transparent conducting 
substrate and when an image is fo-
cused on it, its resistivity varies from 
point to point depending on the bright-
ness of the image. The layer is then 
scanned with an electron beam and the 
current through the layer to the tubes 

Cable fault locating 
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Model maintaining quality cabling systems is 
essential. In today's competitive marketplace, 
frequent outages mean lost revenue! 

One of the most efficient methods for 
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is through the use of a Time Domain 
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TDRs are a fast, easy, and cost effective way 
to help get your system back on line. 
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Figure 4: Series of MOS capacitors 

output varies with the brightness. The 
vidicon image layer is 2/3 inch in diam-
eter permitting use of standard lenses 
used in 16mm film cameras. Using dif-
ferent materials for the target produced 
the plumbicon and the saticon. Table 1 
lists the principal TV imagers. 

Charge-coupled devices 
Fueled by the revolution in semicon-

ductor manufacturing techniques, solid-
state imaging devices such as the CCD 
have quickly overrun older image-tube 
technology and actually begun to sup-
plant photographic media in many appli-
cations from astronomy to digital "photo-
graphic" cameras.' 
CODs contain many MOS (metal-

oxide semiconductor) capacitors. A 
MOS capacitor is formed by depositing a 
metal electrode, insulated by a film of sil-
icon dioxide, onto a layer of P-type sili-
con. If a positive voltage is applied to the 
metal electrode, a region of low-potential 
energy (depletion) is created just below 
this semiconductor/oxide interface. This 
is called a low-energy well or potential 
well. Any free electrons in the area will 
find this well extremely "attractive" and 
will flood into it. An analogy is that of 
water pouring into an empty bucket. In-
creasing the voltage of the electrode 
makes the well correspondingly deeper. 
The ability to store a quantity of charge is 
fundamental to the operation of CCD de-
vices. 

It corresponds to a memory device, 
but one that stores an analog quantity. 

If a series of MOS capacitors are 
placed side by side, using a common P-
type substrate, a more complex struc-
ture results. See Figure 4. 

If the well under the first electrode is 
created by applying, say, +5 volts, elec-
trons can be held in this well. If +10 volts 
is applied to the second electrode, a 
deeper well is formed and the electrons 
flow into this new bucket. If the voltage is 
now removed from the first electrode 
and the voltage on the second reduced 
to +5 volts, the charge will remain 
trapped under the second electrode. The 
charge has therefore been successfully 
moved. The significance is that if this se-
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Figure 5: Frame transfer CCD 
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Figure 6: First color image 
from a Bell Labs experimental 
color CCD TV camera 

quence is continued for all electrodes, 
the charge can be transferred as an in-
dependent packet along the complete 
length of the structure by using a train of 
pulses. 

Silicon also can be used to create 
photosensors, where incident light is 
converted to an electronic charge — the 
amount of charge being proportional to 
the incident light. The metal electrode is 

Figure 7: Color image from a Kodak CCD digi-
tal still camera 

replaced in this 
case by polysilicon, 
which is a transpar-
ent, highly conduc-
tive form of silicon. 

This acts just like a metal plate but al-
lows light to pass through it. Therefore, it 
is possible to make semiconductor light 
sensors and to use charge coupling 
techniques to move charges around 
within the device structure. 

Frame transfer (FT) 
The first CCD imagers all used the 

frame transfer structure, which is the 
simplest and therefore easiest to man-
ufacture. See Figure 5. In this struc-
ture, the silicon chip is split into two 
areas. The top half of the device is the 
imaging area — an array of photosen-
sors. The bottom half is masked so that 
no light can fall on it and it forms the 
storage area and readout register. 
A charge pattern builds up during 

each picture field, proportional to the 
incident light. During vertical blanking, 
the charge generated in the imaging 
area is clocked out very rapidly in a 
vertical direction into the storage area 
so that at the beginning of the next field 
the photosensors are empty again, with 
the storage array containing an identi-
cal charge pattern to that that was built 
up in the photo array. During the next 
field this charge is moved down, a line 
at a time, into the horizontal readout 
register and then read out at the much 
higher H-clock rate from the output ter-
minal. 

Every element has a dual function. 
During vertical transfer, each photo-

sensor becomes part of the transfer 
structure and the charge from all the 
other elements above it will pass 
through it during the transfer process. If 
the sensor were exposed to light during 
the frame transfer, an additional charge 
would be added to all the charge pack-
ets passing through the pixels in turn. 
The only way to prevent this is to use a 
mechanical shutter mechanism to pre-
vent illumination of the device during 
transfer. Some of the elegance of a 
solid-state imager has now been lost 
and because each pixel has this dual 
function, it is difficult to achieve good 
transfer efficiently. 
CODs were developed at Bell Labs 

and CCD imagers were first experi-
mented with at the labs in 1971.2 In 
1972, Dr. Tompsett of Bell Labs, a co-
inventor of the CCD, was kind enough 
to send me a photo of a color image 
from the first experimental CCD TV 
camera for inclusion in a report to 
NASA.3 See Figure 6. 

Of course the progress since then 
has been enormous. See Figure 7 for 
an example of a color image from a 
Kodak CCD digital still camera.4 The 
CCD here has a 1,280 x 1,024 pixel im-
ager (1.3 million pixels). Measuring 21 
mm x 17 mm, this imager is approxi-
mately half the length and width of a 
35mm film frame. Its 16 micron pixels 
offer excellent light sensitivity. 

Interline transfer (IT) 
To avoid the necessity for a me-

chanical shutter, the interline transfer 
structure was developed. In this struc-
ture, separate, interleaved elements 
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Figure 8: Interline transfer CCD 
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are used for photosensors and storage 
elements. See Figure 8. The shift reg-
isters are covered with an optically 
opaque aluminum mask. During field 
blanking all the charges generated in 
the photosensors are shifted sideways 
into the corresponding storage ele-
ment. The storage array is then 
clocked out during the next field. 

One problem that can occur with in-
terline transfer CODs is known as verti-
cal smear. This is seen on pictures as 
a vertical line, passing through very 
strong highlights. In the early IT cam-
eras it was caused by photons that 
penetrated very deep into the semicon-
ductor structure. Instead of being held 
in the photosensors, the electrons pro-
duced leaked directly into the vertical 
shift register. This caused an addition-
al small charge to be added to all the 

charge packets 
passing through. 
The amount of 
charge generat-
ed this way was 
extremely small 
in comparison to the normal signal lev-
els, but in the presence of large over-
loads it could become visible as a ver-
tical line through the highlight. Since 
only light at the red, longer wavelength 
end of the spectrum was able to pene-
trate deeply into silicon, the vertical 
smear appeared red (or pink) in color. 

Figure 9: Frame-interline transfer CCD 
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The "best of all worlds" is achieved 
by a marriage of both technologies. 
The frame-interline transfer (FIT) CCD 
was developed by Sony5 to exploit the 

advantages of the interline transfer 
mechanism in overcoming vertical 
smear. This is accomplished by a high-
speed frame transfer immediately fol-
lowing the transfer of the charge pack-
ets from the sensors into the adjacent 
registers. See Figure 9. 

This dual transfer action avoids the 
fundamental problem of the frame 
transfer CCD in that the charges are 
"hidden" from incident light (within the 
light-shielded vertical registers) while 
they are being shifted vertically down 
into the storage bank of registers. 
Thus, no mechanical shutter is re-
quired. The inherent smear mechanism 
of the interline CCD, described earlier, 
is dramatically curtailed by the rapid 
vertical transfer because there is much 
less time for the contaminating charge 
developed by an incident high light to 
accumulate. 

Electronic shutter 
in the CCD imager 

In 1979, Sony successfully filed a 
patent for an FIT CCD that incorporates 
the innovation of an electronic variable-
speed shutter. This provides a means of 
controlling the effective exposure time of 
the imager within a given TV active field 
without resorting to a mechanical shutter. 
The applications are many — from all 
forms of fast-moving sports, to special ef-
fects in certain production applications, to 
production of clean still-frame pictures for 
news broadcasts. Figure 10 diagrams 
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Figure 11: Electronic shutter action of an FIT CCD 
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the electronic shutter action of the FIT 
CCD. 

In Figure 10a on page 32 at some 
defined time in the single active field all 
the charges that have been collected 
up to that point are dumped. That is, 
discarded as unwanted charges into a 
separate overflow drain. Then for the 
remainder of the active field the image 
is read out of the FIT CCD in the nor-

mal manner (Figure 10b on page 32). 
Figure 11 illustrates the charge accu-

mulation cycles as they relate to a single 
active TV field. The readout gate control is 
a pulse train that activates the interline-
transfer action of rapid emptying of the 
sensor well into its adjacent vertical regis-
ter. This takes place, as normal for the in-
terline or FIT CCD, within each vertical in-
terval. The charge integration of a given 

sensor is represent-
ed by the rising 
ramp. 

The addition of 
shutter control is 
primarily the addi-

Figure 12: Shutter exposure time vs. camera 
sensitivity 
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tion of the variable-position readout gate 
pulse, during the active field period. This 
pulse also transfers charge from the 
sensors into the vertical register; from 
there that charge is shifted upward into 
the overflow drain as waste. Immediate-
ly following this transfer, the sensor be-
gins to reaccumulate charge for the re-
mainder of that TV field. 

The amount of the useful charge is 
proportional to the position of the shut-
ter-control pulse. When it moves to the 
right, as indicated in Figure 11, the ex-
posure time is reduced, as is the useful 
signal amplitude extracted from the sen-
sor. 

Thus shutter time and sensitivity are 
linearly related. Figure 12 shows the re-
lationship between exposure speed and 
camera sensitivity, as indicated by the 
lens opening required to maintain con-
stant signal amplitude for a given scene 
light level. 

The operational control of the shut-
ter (on the Sony BVP-50 FIT CCD cam-
era) is via a single small switch mount-
ed in the vicinity of the optical filter 
wheel control for easy access by the 
camera operator. The desired shutter 
speed is selected in seven steps: 
1/100, 1/125, 1/175, 1/250, 1/500, 
1/1,000, and 1/2,000 sec, by sequential 
action of the spring-loaded switch. Re-
mote control of the shutter also is avail-
able at a BVP-50 camera-control unit. 
Figure 13 shows a photo of the Sony 
FIT CCD chip (ICX-028). Figure 14 on 
page 38 shows how three CODs are 
used in a color TV camera. 

Faces of the prism have dichroic fil-
ters on them. A dichroic filter is special 
thin film that transmits all light except a 
particular one that it reflects. Thus the 
three separate colors are reflected to 
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Table 2: Summary of CCD, tube and film camera characteristics 

Life expectancy 

Tube 

Guarantee limit 

1,000 hours; 

typical 5,000 hours 

CCD 

Theoretically 

unlimited; 

20,000-hour 

mean time between 

failure (MTBF) 

Film 

No sensor; 

film changes 

for each shoot 

Lag Serious problem (Saticon); No lag 

acceptable (lead oxide) 

No lag 

Highlight handling Comet tail, blooming, 

sticking (especially Saticon), 

target burn (extreme cases) 

Highly immune; 

smearing at high-

level overloads 

(interline transfer CCD) 

Highly immune; 

accommodates 

approximately 

1,000:1 range 

Geometric distortion Inherently bad; 

correction necessary 

Precise geometry inherent 

in construction (lens 

distortion not included) 

Lens distortions 

only 

Registration accuracy Complex adjustments 

necessary, including 

microprocessor setup 

and diascope reference 

Registration accuracy 

built in during assembly 

(lens distortion not 

included) 

Lens aberrations 

only 

Susceptibility to 

shock and vibration 

Grid 4 (g4) gives 

microphony; shock can 

distort; glass tube structure 

can break 

Immune; exceptionally 

rugged 

Immune 

Start-up time Filament response up to 10 

seconds mandates 

standby/preheat 

Sensibly instantaneous Instantaneous 

Susceptibility to 

external magnetic 

and electromagnetic 

fields 

Very sensitive; shielding 

costs approximately 

$300,000 per camera 

Highly immune Totally immune 

at RF 

Size, weight Tube light; scan coil 

approximately 200 g; tube 

length approximately 120 

mm; inconvenient 

Very small, very light; 

allows more compact, 

lighter camera 

Very small, very light, 

self-contained 

Power consumption High, because of focus 

coil current; High voltage 

for g3, g4; heater power; 

bias light power 

Very low; camera 

power supply much 

less complex 

Very low 

three separate CCDs. Figure 15 on 
page 38 shows a photo of the Sony 
BVP-50 FIT CCD camera. 
A consumer-quality camcorder (Figure 

16 on page 38) does not have three sepa-
rate CCDs but uses only one, an interline 
transfer CCD with color filter stripes in front 
of the chip. According to Lawrence Thorpe, 
vice president, Sony Camera/HDVS 
group, the size of the camcorder chips 
were originally 2/3 inch but are now mov-
ing to the 1/2-inch size. 

Conclusions 
The progress in TV camera imaging 

sensors from the iconoscope to the 
electronically shuttered frame-interline 
transfer CCD has been nothing short of 
phenomenal. 

What's next? Well, CCDs have been 
incorporated into high definition TV 
(HDTV) cameras. However, CCDs can 
perform only interlace HDTV scanning, 
not the progressive scanning desired by 
many. The following are among the cur-

rent flaws of the CCD chips for use in 
HDTV progressive scanning. The dy-
namic range of the progressive scan-
ning HDTV CCD is decreased almost 
one-third compared to the interlaced 
HDTV CCD and the signal-to-noise ratio 
is worse. The higher clock frequency 
causes a higher power dissipation on 
the chip affecting noise and picture 
quality. Sony's Thorpe said that getting 
good results on HDTV progressive 
scanning from CCDs is five to 10 years 
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MCP 2.5.40 GNAW.. PROC£SSOR • 

The R.L. Drake Company now offers you greater flexibility 
in meeting the needs of your headend with the HCP2550 
Heterodyne Channel Processor. Drake, long recognized 
for manufacturing communication equipment of enduring 
quality, has designed the HCP2550 to be an extremely 
versatile heterodyne channel processor surpassing the 
most demanding engineering requirements. 

• Capable of converting any 
standard VHF, UHF, HRC, IRC, 
or cable TV input signal to 
HRC, IRC, or any standard 
cable TV output channel. 

• Output frequency coverage 
from 54 MHz to 550 MHz. 

IM Selectable offsets, 
A/V ratio adjustment, and 
RF output adjustment offer 
exceptional flexibility. 

II SAW filtering eliminates 
adjacent channel interference. 

• Programming of input and 
output channels is accessible 
via front panel DIP switches. 

• IF loop-thru connections. 

• High output power to +60 dBmV. 

R.L. Drake Company Sales Office: 513-866-2421 Made in America by 
P.O. Box 3006 Fax: 513-866-0806 Drake...A trusted, world 
Miamisburg, OH 45343 Service & Parts: 513-746-6990 leader in communications 
U.S.A. In Canada: 705-742-3122 equipment since 1943. 
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Figure 14: Dichroic prism and three CCDs 
Red and 
green CCDs 

Figure 16: Sony consumer camcorder 

Figure 15: Sony BVID-50 FIT CCD carrera 

away and the devel-
opment is a multimil-
lion aollar project. 

What's next? As 
astronaut Neil Arm-
strong said: "Sci-
ence has not yet 
mastered prophecy. 
We predict too much 
for the next year and 
yet far too little for 
the next 10." CT 
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ometimes 
you don't need our 
ABS enclosures. 

Channell Commercial's high quality ABS plastic 

enclosures have a well-earned reputation, but—for some 

applications—you may not need them. 

In applications where intense sun, cold temperatures, 

or security are not major concerns, thin-wall 

polyethylene enclosures could be an 

economical alternative for 

housing your taps 

and 

splitters. 

Most 

polyethylene 

enclosures are 

either vacuum or blow-molded, but these 

manufacturing methods leave a lot to be desired. A 

constant wall thickness cannot be assured and all the 

UV stabilization additives in the world won't fend 

off deterioration of the polyethylene plastic. 

Other problems, ranging from molding 

ineffective ventilation 

louvres to 

incorporating 

poor quality 

locking features, are associated with these techniques. 

And, as many system operators have found out, a 

simple pocketknife in the hands of the local street bully 

can be a polyethylene enclosure's worst nightmare. 

We recognize that some system operators need an 

See us at NCTA, Booth #614 

inexpensive enclosure for their passive applications. To 

meet this need, Channell 

Commercial 
has 

developed a 

series of high 

production injection-

molded 

polyethylene 

enclosures that 

assure constant wall thicknesses 

and include features found on our 

most popular Signature Series 

enclosures. The result is polyethylene enclosures that 

are cost competitive and have the highest possible UV 

protection, yet are far superior in design to any existing 

polyethylene enclosures found in the industry today. 

When you feel that you don't need our ABS 

enclosures, take a look at our new 

polyethylene enclosures. They're designed 

for our economy-minded customers, but are 

engineered and manufactured to our high standards in 

our own facilities. For a sneak preview, just keep 

reading future issues of this fine publication. 

CHANNELL 
COMMERCIAL CO.PORA'I0 

North America: 
800/423-1863 • 909/694-9160 • FAX: 909/694-9170 
International Offices: 
Canada 
soor387-ex-t2 • 905/567-6751 • FAX 905/567-6756 
United Kingdom: 
+1 44 71 589 3304 • FAX: +1 44 71 589 1021 
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Open a window to the 
optical transport system 
By Jeffrey L. Korkowski 
Senior Market Manager 
ADC Telecommunications Inc. 

It's a basic law of nature: You can't 
measure what's happening in a sys-
tem without removing some energy 

from it. Create a perfect, leak-free sys-
tem and you'll simply have to take its 
function on faith because you won't be 
able to test it. The alternative is to build 
in controlled leaks. A faucet is a perfect 
example. When it is open, it provides a 
useful opening into an otherwise closed 
system and proves that there really is 
water and pressure in the system. The 
rest of the time, for all practical purpos-
es, it doesn't exist. 

Today we're deploying optical fiber, a 
more nearly perfect and leak-free medi-
um than we've ever had before. The 
problem is that every time we want to 
test a fiber run, we have to break the 
system, open a connection and reroute 
the flow to a testing instrument. It's not 
as troublesome as repairing a leaky 
kitchen drain — leaking photons don't 
make a mess on the floor — but it takes 
too much technician time and disrupts 
service. 

Opening the system 
If you plan to build access points into 

a system, the ideal locations are exist-
ing connection points: splices, splits and 
the interfaces to devices. The openings 
are already there and they are the natu-
ral points at which to isolate compo-
nents for troubleshooting. For example, 
you use test points on either side of a 
device to test the device itself. If trans-
mission is unobstructed at one point and 
impaired at the other, chances are good 
that the device is at fault. 

This has always been standard pro-
cedure for circuit testing. Once a prob-
lem is detected, usually as a distant-end 
service interruption, technicians are dis-
patched to some point along the run 
where they begin testing. They open a 
connection — interrupting service — 
and reroute the signal to a testing de-
vice. If the signal tests normal, they pro-
ceed outward along the run. If the signal 
shows a fault, they proceed inward until 
the problem is isolated. 

Despite improved technology, the ap-

"Building connection 
points into the 
optical transport 
system enable 
network operators to 
deliver today's 
services and at the 
same time prepare 
for emerging services." 

proach hasn't changed much since the 
telegraph. It remains slow, intrusive and 
expensive. The next big step lies in a 
new approach to the connectors them-
selves. By making them do more than 
connect, we can open a new world of 
options for system design, monitoring 
and repair. 

Evolution of 
network connections 

In the beginning, there was the 
splice. It wasn't fast or easy. It wasn't 
cheap and it certainly wasn't foolproof. 
In fact, all that could be said in its de-
fense was that it was obvious and if you 
did it right, it worked well. Of course, if 
you ever wanted that connection 
opened for any reason, the splice 
wasn't much help. 

Then came interconnect. Like many 
new technologies, it imitated the one it 
replaced. Ends that would have been 
spliced were now connectorized and 

gathered together on a panel or series 
of panels. Interconnect saves little time 
at installation but is a priceless gift if you 
later need to open the connection. How-
ever, because half of each connection is 
hidden behind the panel, it limits flexibil-
ity. 

The next big step was cross-connect, 
which actually changed the shape of the 
network. Connections that would other-
wise be placed behind the panel are 
brought to the front. Cross-connect 
makes both sides of a connection ac-
cessible and significantly enhances the 
flexibility of the network. 

This brings us to the current state of 
affairs. Connections can be made easy 
to open and close, easy to reach and 
conveniently located. That's quite an ac-
complishment. What more could you 
ask? Quite a lot, actually. 

Adding value to connectors 
After all the progress that's been 

made in connecting network elements 
together, a connection is still only that: a 
junction that has little effect on the sig-
nal crossing it. Why not do something to 
the signal as it passes by? After all, fiber 
distribution frames provide a flexible 
point in the optical network where con-
nections can be easily managed and a 
variety of alterations to signals can take 
place. 

Building connection points into the 
optical transport system enable network 
operators to deliver today's services and 
at the same time prepare for emerging 
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Innovative Solutions For Delivering 
Residential Broadband Services. 

SERVICES DISTRIBUTION 

ADC is the leader in the development, design and 

deployment of residential broadband networks. Whether 

you're upgrading an existing telephony or video network or 

building it from scratch, ADC's Homeworx HFC access 

platform is the most cost effective, end-to-end transport 

solution available today. With flexible sizing and 

service components, the Homeworx platform 

permits a "pay-as-you-go" method of responding 

to changing technology and market demands. 

Maximum deployment flexibility is ensured 

with the fiber-fed Homeworx ISX integrated 

services access node. 

Surrounding the ISX 

package is the video 

services node cabinet, an 

aluminum housing for the 

RF amplifier, power supply, 

transmitters, receivers and 

status monitoring modules. 

For regional video networks and video trunking, 

ADC's digital transmission system provides un-

matched flexibility. Compatible with the widest range 

of video formats and scrambling techniques, the 

LOOP TRANSPORT 

NETWORK OPERATIONS CENTER 

system carries up to 16 channels of digitized, uncompressed 

video over fiber at speeds up to 2.4 Gbps. 

To manage your network, ADC offers a complete suite of 

broadband service assurance hardware and software. These 

systems integrate seamlessly into any service environment. 

And the software-based, centralized administration 

and management system also improves per-

formance, allowing preemptive responses to 

problems before they impact users. 

ADC's high performance video 

signal distribution coax interface 

products provide critical test and 

access points for broadband and 

baseband RF transmission signals. 

Committed to innovative practical 

solutions, ADC is the home of broadband. For more 

information on end-to-end solutions for residential 

broadband services, call us at 1 800 366-3891. 

Telecommunications 

WHO 

BUILDS 

THE MOST 

COMPLETE 

RESIDENTIAL 

BROADBAND 

NETWORK 
DELIVERABLE 

TODAY? 
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A Natural Migration 
Leadership and vision. That's what sets us apart in today's environment of 
converging technologies. ADC Video Systems is leading the migration to 
advanced video and telephony network services with a clear vision and 

solution for your future — all while meeting your most demanding 
requirements today. 

ADC Video Systems offers complete end-to-end solutions in hybrid 
fiber/ccax video/telephony transport and distribution, high speed digital 
fiber backbone transport, distance learning, Px64 multipoint video-
conferencing, TV1 broadcast quality video and cellular telephone transport. 

The flexibility to meet the needs of today's market will ultimately determine 
tomorrow's success. Whether you're migrating to digital video and 
telephony services, rebuilding your CATV network, installing state-of-the-
art distance learning facilities or building videoconferencing networks, 
ADC Video Systems has the technology you need. Call us to find out why 
the future is real. We'll help keep you flying in the right direction. 

F Video Systems 
,Formerl American Li htwave S ste $ 

999 Research Parkway Meriden, CT 06450 
(800) 504-4443 • FAX (203) 630-5701 
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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 d141V 
Output Level 

Return Loss 
Frequency Response 

SPECIFICATIONS 

MECHANICAL AND POWER 

Dimensions 
Weight 
Power 
Operating Temperature 

I I 
II 
It 

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.ts 

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

45.75 MHz 
41.25 MHz 
+4.5 MHz 
0.75 MHz 

470-750 MHz 
+2 KHz 
+60 dBmV max 
+120 dBµV 
75 ohms 
unbalanced 
<-60 dBc 

>14 dB 
<2 dB 

SYSTEM B/G 

PAL 
75 ohms 
unbalanced 
±0.5 dB 
5.0 MHz 
9% max 
2 -ree 

L 

1% max 
501..ts 

+37 dBmV 
+97 dBktV 
+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 e 1Hz 
2°/, 

+ dBr, 
dBja\., 

+27 dBmV 
+87 dBµV 
>14 dB 

38.0 MHz 
31.5 MHz 
+6.5 MHz 
0.75 MHz 

11/1 111Z R eg 

SYSTEM I 

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

OM 

'mV 

-97 dbi..V 
+27 dBmV 
+87 dBe 
>14 dB 

38.9 MHz 
32.9 MHz 
+6.0 MHz 
1.25 MHz 

MODULA 

allanalagell» 
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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Reader Service Number 216 
services. CATV providers can profit 
from taking a flexible, modular approach 
to managing network connections by in-
stalling modular connector systems that 
do more than just provide a window into 
the network. A system of connector 
modules can add value by offering a 
number of additional functions at net-
work connection points. 

Functional connector modules 
Modular connector systems are com-

prised of optical components that can 
be mixed and matched, and inter- or 
cross-connected to serve specific func-
tions in the network (Figure 1 on page 
40). Individual modules can house an 
optical device — a splitter, coupler, 
wavelength division multiplexer or opti-
cal switch — within a protective case, 
with appropriate connectors easily ac-
cessible on the outside. The modules 
mount securely within a shelf in a fiber 
distribution frame. 

Modular connector systems make 
sense for a number of reasons. First, 
network providers can simply plug in 
functionality when and where it is need-
ed. Secondly, prepackaged modules 
save space, which often is at a premium 
because of the continually expanding 
number of equipment bay lineups being 
installed in headends to accommodate 
growing networks. Modular connector 
systems are designed to fit neatly into 
new and existing fiber frames and in 
some cases can even be wall-mounted. 
In operation they don't interfere with one 
another and, for access and replace-
ment, the modules can be slipped out of 
the frame and replaced. 

Preconfigured modules that perform 
a specific function save time by coming 
straight out of inventory and going right 
into service. Installers are freed from 
the time-consuming chore of configur-
ing individual components, and from the 
occasional need to redo an installation. 

In an environment that can be hard 
on fiber-optic components, modular 
connector systems can provide per-
manent, full-time protection. In addi-
tion to offering a protective shell for 
the devices, the housings ensure that 
connecting fibers stay in position and 
are not broken or unduly bent. The 
simple act of plugging the module into 
the frame locks the device — and ev-
erything connected to it — into place, 
so that nothing can be snagged or 
jostled. In close quarters, this kind 
of security can be crucial. 

Modular connector systems enhance 
the ongoing management of the net-

Fibermux Inc. • Digital Equipment Corp. 

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 1ST will quickly 
get you on the road to increased revenue. 

Li L.71 j Inte(iration 
LI Li Ll . 
Lj Lj g Specialists. Inc.  

66 Canal Center Plaza 
Suite 650 

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

Meridian Technologies • Astarte Fiber Networks 

work. A key feature offered by some 
modular connectors is a clean, flat sur-
face on the face of the modules, which 
is perfect for labeling and diagramming 
their contents and functions. When con-
nector modules are changed, their re-
placements come complete with new la-
bels and diagrams. 

A module for every purpose 
One of the most common devices in 

networks is the splitter. Splitter modules 
offer a variety of split ratios and by 
cross-connecting splitter modules in the 
distribution frame, you can realize al-

most any split configuration. In a matter of 
minutes, headend signals can be split for 
transport to multiple hubs or hub signals 
split to multiple feeders for transport to sub-
scribers (Figure 2 on page 44). 

As network loads increase, you will 
almost inevitably fill fiber runs to capac-
ity at a given frequency. As an alterna-
tive to running new fiber, you can simply 
plug in a wavelength division multiplex-
er (WDM) module and send a whole 
new set of signals out over a second fre-
quency, doubling the capacity of the 
run. The same WDM module can be 
used to broadcast video over existing 
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"The transition 
from a component 
orientation to a mod-
ular network design 
can be simple and 
painless. Modular 
connector systems 
can function side-by-
side with existing 
infrastructure, even 
within a single rack." 

voice service without substantially in-
creasing infrastructure. 

One of the most important applica-
tions for modular connector systems is 
signal monitoring. By splitting off a small 
portion of the signal and sending it to 
monitoring ports — typically two, allow-
ing signals to be monitored in both di-
rections — a monitoring module allows 
nonintrusive testing at any time. Since 
the monitoring ports remain open, 
there's no need to move patch cords. 

For more exhaustive testing, jackfield 
modules allow signals to be switched 
from the normal signal path to access 
ports for testing. Obviously, this is dis-
ruptive to service. An alternative is to 
configure a combination monitor/jack-
field module, which would allow both 
nonintrusive and in-service testing. 

For the most flexibility in testing, 
there are access/protect and optical dig-
ital signal cross-connect modules. 
These devices allow signals to be 
switched to an alternate route so the 
fibers of the primary route can be tested 
or offer nonintrusive monitoring with the 
option of switching for in-service testing. 

Another nonintrusive testing option 
involves the WDM. While normal service 
continues on one frequency, you can 
use the other to run test signals. 

Obviously, the variety of testing op-
tions dictates some decision-making re-
garding deployment. Cost will be a fac-
tor, both in terms of equipment cost and 
labor cost savings. In most cases the 
function of a particular facility will deter-
mine the level of testing access needed. 
Since connector system components 
are plug-in modules, no decision is final. 
If you need to upgrade your testing ca-
pability, unplug the old module and plug 
in the new one. 

Today's modular connector systems 
can position your network for future 
management capabilities. For example, 
networks will increasingly be managed 

remotely. Central management systems 
will be used to access testing devices 
throughout the network. Some of the ac-
cess tools will be today's modular con-
nector systems. Others will be modules 
that are already under development to 
meet future network requirements. 

Precision fit for your network 
To be effective, modular connector 

systems have to be a precise fit, both for 
your application and for your architec-
ture. Some of the features and capabili-
ties to examine include: 
• Wall-mount and rack-mount options 
• Choice of chassis sizes to fit your 

rack system 
• Choice of module densities 
• Capability of mixing modules with 

bulkhead installations 
• Interchangeability of modules to re-

duce inventory requirements 
• Full compatibility for interconnect or 

cross-connect configuration 
• Choice of adapters, pigtail or bare 

fiber connections 
• Full range of splitter ratios, from 1x2 

to 1x32 
• Choice of unidirectional or bidirec-

tional and standard or very high isola-
tion WDMs 

The modular future 
As uncertam as many aspects of 

networking may be, there are some 
you can safely bet on. Networks will 
be bigger, censer and increasingly 
multifunctional. The market will be 
more competitive and your customers 
more demanding. Costs of construc-
tion and operation will have to be con-
trolled in order for providers to stay 
profitable. 

With so many complicating factors 
acting on the network, system man-
agement will be a driving issue. Tech-

nical personnel will have less time to 
sort out poorly documented installa-
tions and today's manageable equip-
ment bay could become tomorrow's 
support nightmare. 

Modular connector systems let you 
leverage support resources by simpli-
fying installation now and accommo-
dating future growth. Today's cost of 
labor-intensive installation is nonre-
coverable. A system of plug-in con-
nector modules, on the other hand, is 
a readily transportable asset. The 
modular structure will accommodate 
new optical devices and capabilities 
as they are developed and provide a 
sound basis for management of a 
changing, expanding network. 

The transition from a component 
orientation to a modular network de-
sign can be simple and painless. Mod-
ular connector systems can function 
side-by-side with existing infrastruc-
ture, even within a single rack. There 
is no need to swap out current equip-
ment. You can shift to a modular con-
nector system as network advance-
ments occur by adding specific mod-
ules with key functions and convert 
the existmg ones only when it be-
comes feasible or necessary. 

Modularity pays 
Modular connector systems with a 

variety of optical components are avail-
able today. Besides speeding and sim-
plifying installation, they allow a density 
that traditional installations cannot 
match. By reducing labor, they not only 
cut current costs, but those of future 
changes and reconfiguration. The real 
added value, however, is the added 
functionality: easy, customized splitting, 
multiplexing, switching and testing. 
These are the capabilities that will de-
fine tomorrow's network. CT 
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Here's something to remember 
next time you order cable. 

Contrary to popular belief, cable isn't just cable. Like 

any other product, different brands can vary widely 

in quality and features. Take new ABM2 Loose 

Tube Fiber Optic Cable from Alcatel. ABM2 makes 

mid-span access easier than ever before, thanks to a 

new kink-resistant buffer tube material that's so flexible, 

it actually eliminates the need for closure routing 

tubes. It also makes for easier coiling and fiber access, 

even at low temperatures, and in the smallest of 

closures (check out the bend radius above). Other 

exclusive ABM2 features include both clearly marked 

ROL access points on the cable jacket. And Alcatel's 

patented Jong-life AFC3 coating on the fiber. So 

remember, all fiber cable is not created equal. For 

the Alcatel advantage, call 1-800-729-3737. 
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Essential fiber 
know-how for the '90s 
By Scott F. Andrus 
Training Supervisor, Siecor Corp. 

And Margot A. Botelho 
Cable TV Market Manager, Corning Inc. 

I
nteractivity. Telephony. Distance 
learning. As the cable TV industry 
evolves from delivering video to pro-

viding a host of future services, an im-
portant question emerges: How will 
cable TV engineers and technicians 
manage in this brave new world of 
broadband communications? 

The era when cable TV was viewed 
solely as a provider of one-way video 
services is rapidly coming to an end. By 
the end of the '90s, the industry's future 
will be tied to the provision of interactive 
services from a hybrid optical fiber and 
coaxial cable platform. 

Clearly, technical training will be es-
sential in ensuring that cable's work 
force keeps pace with the changes fac-
ing the industry. Cable TV engineers 
and technicians must master fiber-optic 
skills in order to meet the requirements 
of providing video, telephony and data 
communications services. 

In this current and future cable TV 
systems, training is no longer an "add-
on" or a discretionary investment in 
technology support. It is a strategic im-
perative and a competitive necessity. 
Therefore, the development of a com-
prehensive training program should be 
an integral element of every cable TV 
operator's business plan. This article will 
discuss the role of fiber in broadband 
networks and the fundamentals of an 
optical fiber training program. It also will 
examine the critical elements of any 
training plan and offer some insights 
into selecting training that meets your 
system's needs. 

Broadband network 
building block 

One of the building blocks of a broad-
band communications network is optical 
fiber. The use of fiber in cable TV appli-
cations has increased dramatically in re-
cent years. Such rapid advances oc-
curred because fiber "proves in" on its 
operational benefits alone: increased 
channel capacity, improved reliability 
and reduced maintenance. 

By deploying fiber, cable operators 

Training is no longer an "add-on" or a discretionary investment in technolo-
gy support. 

minimize their expenses today and max-
imize their investment for the future. To-
day's fiber investment also lowers costs 
by eliminating trunk amplifiers and other 
active devices in cable TV systems. 
And, with a continued investment in 
fiber. cable companies are creating an 
optical platform from which to launch fu-
ture services. 

Investing in a fiber-based platform is 
one thing. Leveraging that investment 
operationally with a thorough technical 
training program is another matter. Let's 
examine the basic elements that should 
be part of any fiber-optic training plan. 

Fiber-optic training 
Given tne rapid pace of fiber deploy-

ment over the past few years, many 
cable TV engineers and technicians are 
familiar with fiber's transmission charac-
teristics and how it works. However, are 
they comfortable enough with fiber to 
construct, maintain, troubleshoot and 
restore the system in an efficient man-
ner? 

The mastering of fiber skills is an im-
portant goal that should not be over-
looked. In order to accomplish such 
goals, a detailed training curriculum 
needs to be followed that involves 
lengthy, hands-on practice sessions 
with cable stripping, splicing and termi-

nation. The use of optical time domain 
reflectometers (OTDRs) and attenuation 
test sets needs to be taught. Once these 
skills are mastered, maintenance and 
restoration procedures also need to be 
covered. 

Selecting a training program 
A number of manufacturers, industry 

associations and consultants provide 
fiber-optic training programs. Before se-
lecting a training program, research the 
potential educators thoroughly to ensure 
the training you choose will meet your 
organization's specific needs. The fol-
lowing checklist should help: 

1) Hands-on training: Video-based 
and seminar training programs are often 
valuable sources of basic overview infor-
mation and introductions to technology. 
These tools alone are not comprehen-
sive enough to accomplish the goal of 
mastering fiber-optic skills. Any course 
designed for technicians should empha-
size hands-on experience with equip-
ment for installing, maintaining, trou-
bleshooting and restoring a fiber-based 
system. Most effective courses will have 
at least 80% of the instruction as hands-
on, and typically last a minimum of three 
to five days. 

2) Class size: The size of the class 
often can determine the effectiveness of 
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the training. Smaller classes with no 
more than six pupils per instructor per-
mit more hands-on experience. 

3) Student/equipment ratios: The 
availability of equipment also affects the 
degree of classroom participation. 
There should be no more than three stu-
dents for each piece of equipment. 

4) Instructor qualification: Be sure to 
verify the credentials of the training pro-
gram's faculty. Theory as well as practi-
cal field experience is important. Many 
times, field engineers are the best in-
structors because they often rotate be-
tween the field and classroom and can 
simulate actual field situations for the 
class. 

5) Up-to-date equipment: The most 
current fiber-optic products are the best 
training tools, since they assure techni-
cians are learning the latest in technolo-
gy. Make sure that the equipment used 
for instruction is from reputable manu-
facturers. Splicers, OTDRs and attenua-
tion test sets all work on the same basic 
principles. Therefore, crossover from 
one manufacturer to another takes 
place easily. 

6) Course materials: The instruction-
al materials that accompany the course 
work also are very important, since 
they'll serve as a reference source once 
the student leaves the classroom. 
Often, detailed procedures for operat-
ing the equipment are included in this 
material. 

7) Custom designing: Before select-
ing a course, research the proposed 
curriculum. Does a "standard" course 
meet your needs or is a specialized 
course necessary? Will the training 
group spend time learning your specific 
requirements and ensure that the 
course material matches those needs? 

8) Flexibility in location: Where are 
the courses taught and how often? Will 
the instructor travel to your site to train? 
It may prove to be more cost-effective 
to train several people at your facility. 
On the other hand, keep in mind that 
leaving the workplace — be it across 
town or across the country — can re-
move the distractions of the job. 

9) Follow-up support: In addition to 
providing course material, the training 
organization should be available to an-
swer questions after the training has 
been completed. 

10) Cost: While the fee for training is 
always an important consideration, it 
shouldn't be the sole factor in selecting 
a training program. Hands-on training 
often will cost more than seminars and 
videos, but if the course meets the pre-
vious criteria and the goal is to help 
technicians master fiber skills, the up-
front investment quickly pays for itself 
through the immediate, improved quality 
of workmanship provided by trained 
technicians. 

11) SCTE certification: As an added 
bonus, it is of value for the course to be 
recognized by the Society of Cable Televi-
sion Engineers for Broadband Communi-
cations Technician/Engineer (BCT/E) 
preparation and recertification. 

Ultimatély, cable TV technology will 
continue to evolve whether a cable op-
erator chooses to train or not. Increas-
ingly, however, a well-trained technical 
staff could mean the difference between 
thriving in the new world of voice, video 
and data or just surviving. 

For more information 
For more information on Siecor and 

Corning fiber-optic training, you can 
use the following information: 
• Siecor's training department's 

number is (800) 743-2671, ext. 5539 
or 5560. Siecor's hands-on class, 
"Fiber-Optic Installation, Maintenance 
and Restoration for CATV Applica-
tions" is taught throughout the year for 
cable TV technicians and engineers. 
The four-day course is recognized by 
the SCTE as a source of preparation 
for the fiber-optic portion of the BCT/E 
Category III examination. Successful 
completion of the course earns four re-
certification units for those members 
holding BCT/E certification. 
• Want to receive information on 

optical fiber and what it can mean for 
your cable TV system? The Corning 
Optical Fiber Information Center of-
fers cable TV-specific literature, 
videotapes and trade articles on fiber-
optic technology. Call (800) 525-2524 
and a Corning information specialist 
will get you what you're looking for, or 
put you in touch with a technical ex-
pert. These materials are easy to 
order through the center and they're 
free. CT 
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Advantages of 
digital ad insertion 
By Chris Brechin 
Marketing Manager, Digital Video Compression 
Scientific-Atlanta 

Digital ad insertion is taking off. Each 
week there's more news about the 
sale or installation of another digital 

ad insertion system. In fact, these installa-
tions are one reason why 1995 cable ad 
sales are likely to increase another 15% to 
20% over 1994's. Many of these installa-
tions have replaced tape-based insertion 
systems with the inherent advantages of 
digitally based advertising. 

The benefits of digital video and audio 
over analog technologies are many. 
Overall, this new technology provides 
greater flexibility, better responsiveness, higher presentation 
quality, superior dependability and improved zoning capabili-
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ty over conventional tape-based analog systems. The core 
technology involved in digital ad insertion is the set of digital 
video and audio compression techniques adopted as part of 
the worldwide standard called MPEG. 

The move to digital compression 
The Moving Picture Experts Group was formed in 1988 to 

establish a standard for the compressed representation of 
moving pictures. The activities of the MPEG video group was 
concentrated in two areas: MPEG-1, which is optimized for 
noninterlaced source material; and MPEG-2, which is opti-
mized for interlaced source material. Essentially all of the dig-
ital ad insertion systems today are MPEG-1-based because 
equipment employing this standard is readily available now. 
MPEG-2 possesses some advantages, but the standard's re-
cent ratification in November 1994 is one reason why this 
technology will not be readily available for ad insertion appli-
cations until next autumn or winter. 

MPEG-1 was originally intended for use with digital storage 
media operating at rates up to about 3 megabits per second. 
However, the syntax of MPEG-1 allows it to be used at rates 
up to some 104 Mbps. The newer standard, MPEG-2, is opti-
mized for higher data rate interlaced video applications, pri-
marily in the 3 to 12 Mbps range. Conceptually, the MPEG-2 
algorithms are very similar to MPEG-1. 

Both MPEG-1 and MPEG-2 support a variety of spatial and 
temporal resolutions. Consequently, both algorithms can be 
used in 525-line, 30 frames per second (fps), and 625-line, 25 
fps applications. An essential characteristic of both algorithms 
is their flexibility. This flexibility allows future improvements in 
performance to be obtained by upgrading just the encoder. No 
changes to the installed decoder base are required. In fact, 
MPEG-1 video can be decoded and displayed by MPEG-2 
equipment, although the reverse is not true. 

Naturally, potential digital ad insertion equipment operators 
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"(Digital) technology provides 
greater flexibility, better respon-
siveness, higher presentation 
quality, superior dependability 
and improved zoning capability 
over conventional tape-based 
analog systems." 

want to understand the advantages of waiting for the intro-
duction of MPEG-2-based systems. The answer is clearly one 
of missed opportunity (since waiting on the new technology 
can be uncertain) vs. systems that are available today to pro-
vide high-quality audio and video at CCIR-601 resolutions and 
bit rates up to 8.5 Mbps. Also, one should remember that 
these insertion systems are "closed" because that video is fed 
into the encoders as analog inputs (creating digital files) and 
then are replayed through MPEG decoders that return the 
material back to their original analog form. Because compati-
bility is not a question in these closed systems, taking advan-
tage of the capabilities available today is paramount. 

How it works 
The majority of today's digital ad insertion systems are 

based on the digital storage and retrieval (DSR) system, 
which is simply depicted in the accompanying figure on page 
50. DSR consists of a stand-alone MPEG encoder and a PC-
based decoder, which are employed by various ad insertion 
systems. To create an audio/video file, analog audio and 
video (usually composite or component) are fed into the en-
coder. Both inputs are then digitized, compressed and 
streamed into a separate PC-based "record" board that stores 
the information on a digital server or other standard digital 
storage devices. Files will vary in size based on the specified 
data rate (from 2.5 to 8.5 Mbps) and the desired video reso-
lution (either 704, 544 or 352x480). Typically, a 30-second 
spot will be encoded at 6.3 Mbps at a 704x480 pixel resolu-
tion, which occupies some 23 MB of disk storage. At this 
point, the file can be transported using available bandwidth 
over any digital network. 

Playback of the video and audio is initiated by the control soft-
ware that retrieves the file and feeds it into the MPEG decoder. 
The decoder automatically detects the appropriate bit rate and 
video resolution so special setup is not required. The bit stream is 
then returned back to a baseband NTSC signal. DSR applications 
are numerous, but the most prevalent one is digital ad insertion. 

An ad insertion system solution requires a substantial in-
vestment in the control software. The actual playback mecha-
nism is based on a cue tone that is generated by the network. 
Typically, they occur some four to seven seconds before sta-
tion break to allow commercial videotape recorders (VTRs) to 
roll up to speed. The notification time is quite long for a digital 
system since it can start a spot within milliseconds of initiation. 
After detection, the digital file bit stream is started, the ad is 
decoded, and the baseband signal is fed to a switch or router 
to insert the commercial onto the correct channel. 

One feature of the control software is verification that a 
commercial had run completely and cleanly before being 
billed for the service. Spots that are garbled or interrupted 
must be rerun successfully and are often referred to as 
"make-goods." Digital ad insertion systems accommodate 
verification by using the digital stream itself to verify success-
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ful playback. The last software function is feeding the verifica-
tion data back to billing software to automatically invoice the 
customer. 

The advantages 
Digital ad insertion provides numerous advantages over 

conventional tape-based analog systems. For one, automa-
tion is inherently easier. The random access provided by dig-
ital technology is far superior to tape-based systems that re-
quire placing ads in series or very close proximity. In fact, a 
90-second break is often supported by two VTRs — one to 
play the first spot and then fast-forward to the third commer-
cial while the second one plays its spot. 

As one can imagine, tape-based systems inserting into 
more than four to six different channels are quite complicated. 
However, this capability is quite routine for digital ad insertion 
systems. Many of the digital ad insertion systems offered 
today allow coverage of all of the 25 or so different cable 
channels that allow local insertion. 

What's more, these systems allow simultaneous play of dif-
ferent spots in different zones. This advantages cannot be 
overemphasized as advertisers continue to push for more 
finely targeted segments. In fact, an advertiser is more likely 
to pay a premium for a target that has less waste associated 
with it. Advertisers realize that a well-focused message deliv-
ered to the right consumer is significantly more cost-efficient 
than mass-marketed messages. Consequently, systems that 
can deliver their message to the target demography with the 
most impact will receive the most advertising dollars. 

To achieve the same type of targeting using current analog 
methods would require shuttling tapes between headends 
and making duplicate copies (which reduces the video quality 
of the spots). But with digital video compression, ad spots can 
be moved over wide area networks (WANs) so that ads with-
in an interconnect or over a cable plant with multiple head-
ends can be staged to fit local demographics. Every copy that 
is staged is a perfect "digital" copy of the original spot. 

Another advantage of a digital ad insertion system is the 
improved turnaround times. Often, they are shortened from 48 
hours to less than eight. One reason is the elimination of 
much of the compiling process required with tape-based 
spots. Ad systems often take several days each week to du-
plicate and transfer spots to match the week's schedule. How-
ever, by using the random access provided by digital technol-
ogy along with WAN-based distribution, spots can be quickly 
substituted and rescheduled. This flexibility is an important 
advantage especially for movie theaters, grocery stores, elec-
tronic merchants and other retailers who need to add, change 
or remove advertisements quickly. 

Digitally based systems eliminate one of the big issues with 
VTRs — reliability. With fewer moving parts, these systems 
are much more reliable, which in turn reduces the number of 
missed spots, garbled breaks and clipped endings. What's 
more, analog tape will lose resolution and quality over its life, 
but digital spots will remain flawless for a very long time. Since 
the spot is a file, rewinding is not necessary and it allows an 
instantaneous start. This capability allows reaction well within 
the four- to six-second cue tone "warning" given by program-
mers like ESPN or CNN. In fact, some tape-based machines 
have trouble coming up that quickly. 

Software is a major component of the digital ad insertion 
system. Its role includes managing the increased inventory 
and traffic. For example, a 12-network system used in four dif-
ferent zones will translate into as many as 32,256 insertions 
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"Digital insertion of analog spots 
will be used for a number years 
although packet-based delivery 
will create an eventual new 
micro-targeting capability that 
promises even stronger results 
for operators." 

per week (i.e., 4 spots/hour x 24 hours x 7 days x 12 channels 
x 4 zones = 32,256 spots). A system must manage these op-
portunities, run the ad and verify that it was shown success-
fully. Other considerations include handling "make-goods" au-
tomatically with software that bills the client upon successful 
completion of the spot. 

The future 
Clearly, the future of digital ad insertion points to the even-

tual delivery of digital video all the way to the home. The ad 
insertion in this future system will then provide "true" digital in-
sertion into a digital stream delivered to the home. There are 
two important points: 1) analog services will not simply disap-
pear but have a long life, and 2) "packet-based" digital ad in-
sertion will allow true micro-targeting. 

One reason for this continued use of analog technology is 
that very few of us ever throw out a TV set — we just move it 
to another room. Thus, to provide entertainment to these 
viewers, analog services will continue to be required many 
years to come. Ad insertion systems placing spots onto these 

channels will be the same equipment purchased today using 
the MPEG standard. It is quite likely that in the future many 
national spots will be delivered as MPEG files, but local ads 
will still require creation, encoding and storage for playback. 
Along with these analog services, there will develop a parallel 
tier providing digital broadcast and interactive digital services. 

Advanced digital delivery capabilities allowed through 
packet-based delivery — such as MPEG transport or asyn-
chronous transfer mode (ATM) — will create a new micro-tar-
geting tool for advertisers. By simply profiling a household 
(using the same kinds of direct marketing tools available 
today), advertisers will target a specific audience. Program-
ming breaks will then be preceded by digital instructions to 
each digital home communication terminal (HCT) directing it 
to the appropriate channel and bit stream carrying the adver-
tising message tailored to each household. The possibilities 
will be almost unlimited in giving advertisers the tools to send 
specific messages to receptive and likely buyers. 

Conclusion 
Digital ad insertion opens up a significant, unregulated 

revenue source for cable operators. Its flexibility, respon-
siveness, quality, dependability and targeting capability is 
superior to conventional tape-based analog systems. Using 
the worldwide MPEG standard ensures future support and 
expansion capability without having to wait on the develop-
ment of the next generation of equipment. Clearly, digital in-
sertion of analog spots will be used for a number years al-
though packet-based delivery will create an eventual new 
micro-targeting capability that promises even stronger re-
sults for operators. CT 
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Ad insertion 
system architecture 
By Thomas A. Walsh 
President, Channelmatic Inc. 

ar he first system used to automati-
cally insert local advertisements 
for cable TV was developed in the 

late '70s. At that time, CATV local ad in-
sertion was a business not taken seri-
ously by most cable operators. To make 
this business possible, an economical 
yet surprisingly sophisticated system 
needed to be developed. The insertion 
had to be done in a broadcast TV fash-
ion at an affordable, professional equip-
ment price. 

Since that time, many companies 
have developed various types of ad in-
sertion systems. Each architecture was 
developed to provide a specific set of 
benefits. The ad insertion system archi-
tect must not only provide the features 
necessary to insert commercials but 
must do so under constraints of cost, 

Figure 1: Modular sequential (analog) 
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serviceability, size, expandability, re-
dundancy and ease of use. 

The architect must prioritize the im-
portance of design features because 
many times trade-offs had to be made. 

Figure 2: Modular random access (analog) 
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For example, if scheduling flexibility was 
considered to be the most important el-
ement in the design, the approach taken 
might have a negative impact on the 
system's complexity and ease of ser-
vice. Many times the architect doesn't 
realize the impact of the trade-offs until 
the systems have been in use for a pe-
riod of time. 

Modular sequential 
To provide an affordable solution that 

was expandable, the first system was 
developed in a modular fashion. Inser-
tion functions consisted of audio/video 
switching, DTMF cue tone decoding, 
and tone-based VCR control. Three 
modules were developed — one for 
each function. Even though only one 
cable network offered local avails at the 
time, it was envisioned that many chan-
nels would follow. The modular design 
allowed an operator to expand one 
channel at a time. The first architecture 
proved to be ideal for the infant busi-
ness and CATV local advertising be-
came a reality. (See Figure 1.) 

This first system was limited because 
the sequence of spot playback was dic-
tated by where the spots were edited on 
the tape. Any change in the order of in-
sertion required the tape to be re-edited. 
The desire to reduce editing time and to 

56 MAY 1995 COMMUNICATIONS TECHNOLOGY 



WHEN IT COMES 
To OPTICAL FIBER 
WE'VE GOT YOUR 
NUMBER. 

OW 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/ ou'll need. 

Call the Corning 
Optical Fiber 

Information Center 
800-525-2524 

Ext. 540 
Everything you want to know about optical fiber, from its 
development in Corning 's labs to cable TV case histories, 

including how it's made, how to specify, and what the future 
may hold. All from the most extensive fiber reference source in 

cable television. 

CORNING 

Count on Corning® Fiber 

Reader Service Number 36 



The exclusive software 
they developed takes the guesswork 

out of fiber optic testing. 
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Figure 3: Component sequential (analog) 
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"Recent breakthroughs 
in compressed digital 
video have created 
many exciting 
opportunities for the 
future. Along with the 
opportunities also is 
an element of risk." 

make it easier to insert specific spots in 
specific programs created the demand for 
a next-generation system. Also, the need 
for spot verification was addressed. 

Modular random access 
The modular random access system 

was designed to insert specific spots into 
specific network programs. Sophisticat-
ed real-time scheduling and automatic 
videotape cueing were primary design 
considerations. Microcomputers and 
software were first introduced to main-
tain schedules and accurately locate 
spots on a videotape. The audio/video 
switch module and cue tone decoder 
modules remained unchanged. The 
VCR control module was given the abili-
ty to cue a videocassette player to any 
preprogrammed position on the tape. A 

serial data decoder module was added 
to decode FSK (frequency shift keying) 
data stored on the tape used for verifica-
tion and spot location. (See Figure 2 on 
page 56.) 

Like the sequential modular system, 
a set of modules performed insertion 
functions for a particular network. Addi-
tional modules could be purchased to 
add networks. 

The modular system was very flexi-
ble and cost-effective, but it did have 
some drawbacks. The modules were 
easily accessible to unqualified opera-
tion personnel. In an effort to make re-
pairs or expand the systems, modules 
were damaged and incorrectly installed. 

Another weakness in the architecture 
was a reduction in reliability because of 
the mechanical connections of many re-
movable modules. To make an ad inser-
tion system easier to maintain and to 
minimize the need for on-site trou-
bleshooting, the component sequential 
and component random access sys-
tems were developed. 

Component sequential 
and random access 

The component ad insertion systems 
retained the flexibility of the modular 
systems by providing one or two chan-
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Figure 4: Component random access (analog) 
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nels of insertion in a single self-con-
tained rack-mount chassis. Each unit 
contained all the elements required for 
ad insertion. The circuits of the individu-
al modules were consolidated on sever-
al larger boards, which reduced cost 
and increased reliability. 

When a failure occurred, the operator 
would not have to fumble around with 
modules. He would simply replace the 
failed chassis with a spare unit. The failed 

unit would then be returned to the factory 
for repair by experienced personnel. (See 
Figure 3 on page 59.) Units were devel-
oped for lower cost sequential playback 
and more expensive units for random ac-
cess. The components could be net-
worked together so they could be operated 
from one central control device. 

In addition to consolidating circuitry, 
one microprocessor was given control of 
the whole insertion process for each 

network. This allowed for the addition of 
features such as software-controlled 
audio level adjustment, video quality 
sampling, flexible scheduling and more 
detailed status and logging. (See Figure 
4.) 

Compiled sequential 
and random access 

Some cable operators didn't trust the 
complexity of switching from VCR to 
VCR while being on-air. These operators 
adapted the use of a tape compiler de-
signed for the broadcast industry to edit 
sequential tapes on a daily basis. They 
took comfort in knowing that a simpler 
form of insertion architecture was used 
on-air. The more complex compiling was 
done off-line. This method of insertion 
was only used by a minority of cable op-
erators. Most had a great deal of suc-
cess with the online random access sys-
tems, which minimized tape editing. 

Improved compilers were later devel-
oped to enable the operator to automat-
ically compile random access tapes. 
The use of these compilers reduced op-
erator error and increased tape editing 
capacities. An advantage of using a 
compiler was that fixed program inser-
tion could be done with the use of only 
one VCR per channel. A weakness of 
the compiled sequential process was 
the tremendous amount of editing re-
quired to build a new tape every day for 
each network. This editing load created 
exceptional wear on the VCRs used in 
the compiler and on the library tapes 
where source spots were stored. 

Due to this heavy burden on machine 
and videotape, regular and quality main-
tenance was required. Lack of regular 
maintenance and poorly trained and 
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The SCTE Installer Certification Program was created to establish minimum skill requirements for CATV installers and in-
staller/technicians. Participants in the program must successfully complete practical examinations in the areas of cable prepa-
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by local SCTE chapters and meeting groups under the guidance of SCTE national headquarters. All candidates for certifica-
tion in the program are recognized as SCTE members at the Installer level, and receive a copy of the SCTE Installer Manual. 
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Figure 5: Router-based random access (analog) 
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managed operators spelled disaster for 
the compiler-based insertion operation. 

Routing 
switcher-based random access 
A typical random access ad insertion 

system required the use of two to four 
VCRs per CATV network. A VCR was 
used for each break in a playback se-
quence. Several vendors attempted to 
reduce the number of VCRs required by 
using an audio/video routing switcher to 

share the VCRs across multiple chan-
nels. The goal of this architecture was 
noble but the execution was very diffi-
cult. The difficult part in making a sys-
tem like this work is the "smarts" re-
quired to have the right VCR, with the 
right ad copy, available at the right time. 
The varied and changing local break 
times and large variety of ad copy made 
it very difficult to come up with the per-
fect combination of VCRs containing the 
correct ad copy. If each VCR contained 

Figure 6: Server break-buffer (digital) 
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Figure 7: Server break-buffer router (digital) 
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the same ad copy the system online 
spot capacity was limited to 100 spots. 
(See Figure 5 on page 63.) 

With this type of architecture, a cen-
tral schedule processor and control 
computer were required. Having to rely 
on one computer and a sophisticated 
software package to operate the entire 
system created the opportunity for 
catastrophic failure. A single failure of a 
single component would bring the whole 

system down and no spots would run on 
any channel. 

Compressed digital 
audio/video system 

During the past two years various 
types of digital audio/video-based ad in-
sertion systems have been developed. 
Some of these systems have been op-
erational for nearly a year and we are 
beginning to see the results of differen 

Figure 8: Component random access (digital) 
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architectural choices. Designs have 
been influenced by ad sales manage-
ment's desire to reduce system cost and 
size while providing scheduling flexibility 
and overall improved picture quality and 
reliability. Also, a prime design criteria is 
having the ability to air a last-minute 
spot within a few hours. 

Some systems are using MPEG-1 
compression while others are using 
MPEG-1.5. The use of MPEG-1 has 
proven to provide improved picture qual-
ity over fourth-generation U-matic VCR 
quality. In addition to improved picture 
quality, MPEG-1 users gain a big ad-
vantage in the speed and efficiency of 
spot distribution because of reduced file 
sizes. A 30-second MPEG-1 file re-
quires from 7 to 12 megabytes of disk 
space. The same file using MPEG-1.5 
requires 30 megabytes of disk space. 

MPEG-1.5 users are enjoying the Be-
tacam-like quality at an affordable price. 
Tape-based random access insertion 
requires two to four VCRs per channel. 
Digital playback devices offer the ability 
to play files back-to-back from one de-
vice. This reduction in hardware offers a 
much-reduced cost per channel. Using 
Betacam VCRs for cable ad insertion 
playback has been cost-prohibitive. Be-
tacam is being widely used in the tape 
editing and compiling side of insertion 
and is an ideal source machine for 
MPEG compression workstations. 

Server break-buffer (digital) 
One of the first digital ad insertion sys-

tems uses an architecture referred to as 
server break-buffer. This system has indi-
vidual computers for the staging and play-
back of digital spot files. The spot invento-
ry resides on a central storage and distri-
bution server. The spots are delivered to 
the break-buffers as they are needed. 
Schedule processing is handled by a cen-
tral scheduling computer. Schedules are 
received by the traffic management sys-
tem and stored in a large data base. The 
data base continually monitors the current 
time and looks for spots that need to be 
played. The break-buffers are connected 
to analog audio/video switchers that in-
sert the decoded spot-files into the analog 
program streams. (See Figure 6 on page 
63.) 

The server break-buffer's primary de-
sign focus is scheduling flexibility. A 
central data base and scheduling soft-
ware package is constantly watching 
the time and then commands the spots 
to be cued in the break-buffers just prior 
to playback. The just-in-time cueing fa-
cilitates last-minute schedule changes. 
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Figure 9: Component random access with video server media 
source (digital) 
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The spot can be aired in the time it takes 
to transfer the files from the central serv-
er to the play buffers. 

This method does allow scheduling 
flexibility, but requires an excessive 
amount of disk storage. Spots are first 
stored in a primary server, a copy is 
made to a secondary server, and a final 
copy is placed in each buffer to be 
played back. Thus it takes three or more 
copies of a spot that take up to 30 
megabytes of memory per copy. 

It is very risky to design an online rev-
enue-producing TV system with many 
single components required for total 
system operation. Each link in a chain 
has a certain probability of failure. The 
total chain's chance of failure is the sum 
of each link's probability of failure. Thus, 
the chance of failure is magnified by 
each critical component. This system 

has multiple links. The central server, 
the secondary server, the data base 
scheduling computer and the network 
switching hubs are all critical compo-
nents. 

The ability to quickly diagnose a 
problem is very important with this type 
of system. When so many components 
are interrelated, identifying a failure is 
not so obvious. There is seldom a 
"smoking gun." Having nine different 
critical components in a system would 
require keeping one or more spares for 
each component. This could be quite 
expensive. 

Server break-buffer router 
An adaptation of the server break-

buffer is a replacement of the individual 
switchers with a router. The router adds 
a level of complexity to the system, but 

ml 
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Figure 10: Integrated true video server (digital) 
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creates more flexibility and the ability to 
play spots from any break-buffer into 
any channel. If a break-buffer fails an-
other break-buffer could be selected to 
insert on a particular channel. 

This design offers the advantage of 
sharing break-buffers among channels. 
This reduces the number break-buffers 
required for a particular system. To op-
erate in this manner does create a risk 
of network avail collision if the system is 
not properly planned or if networks 
change insertion time formats. 

The system design also has some of 
the drawbacks of the previously men-
tioned server break-buffer design such 
as multiple single points of failure. (See 
Figure 7 on page 64.) 

Component digital insertion 
The component digital insertion sys-

tem uses a similar architecture as the 
component tape-based system. As with 
the tape-based system, the component 
digital insertion system consists of re-
dundant sets of equipment dedicated to 
individual or small groups of networks. 
(See Figure 8 on page 64.) 

The component digital inserter has 
separate individual low-cost file servers 
controlled by a device that executes a 
schedule, decodes cue tones, performs 
audio/video switching and logs the 
spots run. Spots are loaded on the 
servers and can be shared across 
channels by automatic network trans-
fers. No central storage servers are 
needed thus saving cost and eliminat-
ing single points of total system failure. 

For rapid recovery from failure, a back-
up copy of a file can be automatically 
placed on a separate drive than the 
original copy. Failed digital players can 
be replaced by a spare and an auto-
matic self-healing process can be exe-
cuted. 

The component digital architecture 
provides individual channel integrity 
because a failure in one insertion com-
ponent will only effect the related net-
work. The other networks can continue 
to operate with no loss of revenue. An-
other benefit of the component digital 
insertion system, is the ease at which 
the system can be serviced. Sources of 
problems can be quickly be identified. 
If a problem is noticed on a particular 
channel, the operator can immediately 
direct his attention to the equipment 
operating that channel. Because the 
system is constructed of smaller redun-
dant components, spares can be 
stocked and put in service quickly 
when needed. 
A central communication device is 

used to allow periodic schedule, verifi-
cation and status information to be sent 
or retrieved from each control unit. This 
central communication device facili-
tates last-minute changes without being 
a critical online component required for 
hour-by-hour insertion. 

In the component digital insertion ar-
chitecture, application-specific hard-
ware and software are packaged sepa-
rately from the digital media source. 
This allows the system to be easily up-
graded as media sources improve. 

True video server 
The video server with component con-

trol and switching combines the most 
cost-effective digital storage and play-
back with the most fail-safe control and 
switching architecture. A true video serv-
er is a device that can play a single digi-
tal spot file on multiple channels without 
making memory-intensive copies of the 
files. This ability drastically reduces the 
total system disk storage requirements. 
Also, the use of a single powerful com-
puter is more cost-effective than having a 
break-buffer dedicated to each channel. 

Having a central server does bring up 
the issue of a single point of failure. This 
type of architecture works best in a large 
system where spare or redundant 
servers could be afforded. The use of a 
RAID (redundant array of inexpensive 
drives) mass storage system eliminates 
the chance of a spot failing because of 
disk drive error while on-air. Redundant 
computer boards and power supplies 
minimize the chance of total system fail-
ure. (See Figure 9 on page 65.) 

Integrated true video server 
The integrated true video server will 

someday be the most ideal ad insertion 
system architecture. Not only is memory 
saved by eliminating the need for redun-
dant files but separate scheduling and 
data base computers are eliminated. 
The central computer handles all spot 
file serving, scheduling, logging and 
switcher control. 

This architecture pushes the current 
state-of-art of digital file-serving. 
Servers that could handle the complete 
insertion task are just being developed 
and are very expensive. This will be an 
ideal design for future large systems 
and someday, as costs fall, for all sys-
tems. (See Figure 10.) 

Conclusions 
Ad insertion systems have changed 

from generation to generation based 
upon the needs of the industry. As new 
technology developed, vendors have 
used it to improve ad insertion prod-
ucts. Recent breakthroughs in com-
pressed digital video have created 
many exciting opportunities for the fu-
ture. Along with the opportunities also is 
an element of risk. Rapidly evolving 
technology also means rapid obsoles-
cence. The potential for technology 
traps are very real. Fifteen vendors 
have come and gone during the past 10 
years. Without spare parts and ongoing 
service, even the most clever of sys-
tems is useless. CT 
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Balancing act 
Digital ad insertion 
over multiple zones 
By R. James Kelso 
Director of Engineering Operations, Advertising Sales 
Cox Cable Communications 

The future is zoned. Honest. And 
it's not just for telephony, personal 
communications services (PCS) 

and near-video-on-demand (NVOD) ei-
ther. The future is zoned for cable ad in-
sertion. 

Zoning is a tremendous opportunity 
for cable ad sales. It makes cable ad-
vertising accessible to new levels of 
clientele, relieves pressure on inventory 
and significantly enhances cable's "tar-
geted marketing" sales pitch. And that's 
just for starters. In its ultimate form, 
zoned ad insertion could let cable begin 
taking a bite out of the multimillion dollar 
direct mail marketplace. But zoning 
doesn't come cheap. 

Zoning an ad sales operation can 
easily run to $250,000 per zone in capi-
tal costs alone. Add in the cost of keep-
ing the zones supplied with commer-
cials, either by bicycling tapes for ana-
log systems, or via DS1s, DS3s or other 
forms of networking for digital, and the 
monthly outgo related to zoning be-
comes very significant. 

These costs can be mitigated, how-
ever, with planning and a determined 
balancing of capital and networking 
costs. This article will show you how. 

What is zoning? 
From an ad sales perspective, zon-

ing is the act of cutting up a market-
place so that different advertisements 
may appear in different sections of 
the market. This allows the media, in 
our case cable, to provide tightly tar-
geted advertising to clients, which al-
lows the advertiser to get results with-
out wasting money reaching people 
who are not interested, cannot afford 

• 

• 

"By zoning, cable 
opens itself to new 
classes of advertisers, 
provides better 
service to existing 
ones, and offers a 
compelling service 
that competitors 
(namely broadcast) 
cannot duplicate." 

or do not need the product. 
For some products, zoning is not ap-

propriate. Take toothpaste, for instance. 
We all use (or at least most of us use) 
toothpaste. Geography and demogra-
phy make little difference. Say, howev-
er, that the product is a supermarket 
and that the advertiser's goal is to get 
people to come to his supermarket in-
stead of others. There may be geo-
graphic factors that limit the number of 
people willing to come to that supermar-
ket in the first place. For example, there 
may be a river or an interstate that peo-
ple are unwilling to go to the trouble to 
cross to do their shopping. There cer-
tainly is a distance limitation. In a subur-
ban setting, how many people are will-
ing to drive 10 miles to go to a particular 
supermarket, passing three others on 
the way? In this instance, advertising to 
only a particular zone and perhaps 
using the money saved to produce more 
ads or advertise more frequently may 
make some sense. 

The bottom line is that advertisers 
spend significant amounts of money to 
determine not only who their customers 
are but also where they come from. 
Then they purchase their media based 
on who can best satisfy their needs. By 

zoning, cable opens itself to new class-
es of advertisers, provides better ser-
vice to existing ones, and offers a com-
pelling service that competitors (namely 
broadcast) cannot duplicate. 

Designing digital 
zoned insertion 

This article will focus primarily on the 
design of a multiple-zone digital inser-
tion system. We will not address analog 
zoning. Analog zoning presents its own 
set of complications that are outside the 
scope of this article. Further, for installa-
tions of any size (more than four or five 
zones), digital insertion will be cheaper 
(in terms of annualized costs) and sig-
nificantly less masochistic than deploy-
ment of analog. 

There are three primary factors to 
consider when designing a zoned digital 
insertion system: point of insertion, stor-
age hierarchy and networking costs. By 
balancing these three factors, you can 
minimize the effective cost of zoning. 

Point of insertion 
Despite the impact it can have on 

your cost, point of insertion is a fairly 
straightforward issue. Today, all of the 
available ad insertion equipment inserts 
only into baseband audio and video. 
The insertion point for a zoned system 
should therefore be the deepest possi-
ble point in your system where base-
band audio and video are available. If 
you have subheadends where this is the 
case, you may already have natural 
zones. If this only occurs in the master 
headend, you will need additional mod-
ulators and transport gear for each 
zone. This can get expensive. 

For discussion purposes, let's call the 
former situation, where subheadends 
exist and zone-specific insertions can 
be performed in each subheadend, a 
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Reader Service Number 228 
distributed configuration. This solution 
does not require additional modulators, 
etc., but does pose its own challenges in 
terms of networking because the vari-
ous subheadends must be connected to 
the library server (which we'll discuss 
later). Note that this same solution 
would apply to situations where multiple 
headends, perhaps across multiple 
MS0s, are being sold by a single ad 
sales operation that wishes to air differ-
ent commercials in each headend's (or 
MSO's) territory. 

The latter and more common situa-
tion we'll refer to as a single-location so-
lution. In this case, the entire system is 
served by a single headend and zoning 
must be accomplished by the use of not 
only additional insertion gear, but addi-
tional modulators, a complicated com-
bining network and discrete lasers. This 
solution is much simpler in terms of net-
working, but obviously has significant 
expenses tied to the additional modula-
tors, lasers, etc. 

Storage hierarchy 
Storage hierarchy is a somewhat 

more complicated topic. The amount of 
storage deployed in the system and 
where it is deployed plays a significant 
role in determining the cost of your sys-
tem, and getting it just right requires a 
fair amount of thought. 

Let's look at the need for storage. 
First and foremost, a digital insertion 
system requires some form of library to 
store spots between the time they are 
encoded and the time they are needed 
for playback. These libraries are usually 
large, storing 1,000 or 1,500 commer-
cials. 

Second, a digital insertion system 
needs a smaller amount of storage for 
each playback unit. This storage is used 
to temporarily store commercials need-
ed for the next insertion event so they 
will be readily accessible and the infor-
mation can be spooled to the decom-
pression card at high speed and without 
interruption. 

This is. however, temporary storage 
only and must be updated after each 
commercial break with the material 
needed for the next one. In a small sys-
tem, the playback units might be updat-
ed directly from the spot library. As sys-
tems become larger, though, this be-
comes impractical as the library's ability 
to keep up with the demand for new 
spots becomes compromised. 

In such systems, a third level of "in-
termediate" storage is used. This stor-
age takes the form of a secondary or 
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zone server that sits between the library 
server and the playback units. One zone 
server is used for every 10-20 networks 
and this allows the demands for new 
commercial breaks to be spread out 
over multiple units rather than over-
whelming the I:brary server. This system 
works because commercials are fre-
quently similar across the various net-
works and while each insertion unit 
needs its own copy, the commercial 
only needs to be moved from the library 
to the zone server once. One transfer 
from the library server to the zone serv-
er services multiple transfers between 

the zone server and the individual inser-
tion units. 

Picture, for example, a system with 
three zones and 15 channels per zone. 
Such a system might have one library 
server, and three zone servers. Each 
zone server would have playback units 
attached to it providing commercial in-
sertion for that zone. The zone servers 
each keep 15 playback units updated 
and ready to play. They, in turn, are sup-
plied with single copies of the various 
spots by the library server. In this man-
ner, the library server only has to talk to 
three servers, copying a spot a maxi-
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"The task when 
building a distribut-
ed system is to iden-
tify the combination 
of bandwidth and 
zone storage that 
minimizes your net-
working costs with-
out sending your 
hardware costs 
through the roof." 

mum of three times, rather than trying to 
keep up with 45 different insertion units. 

Networking cost 
Some network connection obviously 

has to exist between the zone server 
and its insertion units as well as be-
tween the master server and each zone. 
Further, the network connections have 
to have sufficient bandwidth to ensure 
that the servers do not fall behind in 
their update tasks. This is where our 
third factor — networking cost — comes 
into play. 

If you have a single-location system, 
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where all of the pieces are in one head-
end, networking cost really isn't an 
issue. You may spend a few thousand 
on high-speed FDDI cards and fiber to 
connect the servers, but there will be no 
recurring cost. 

However, if you have a distributed 
system, with subheadends, you will 
need a larger-scale method of intercon-
necting the single library server with the 
various zone servers. To accomplish 
this, you will either need to commandeer 
some dark fibers on the cable system or 
you will have to go outside to the local 
common carrier to obtain the network 
pipes you need. Unfortunately, this can 
cost anywhere from less than $500 per 
month for a DS1 to more than $5,000 
per month for a long-haul DS3. 

In a distributed system, the frequency 
with which the zone servers need to be 
updated will dictate the size of the net-
work connection needed. If it turns out 
that you need a network of DS3s to 
keep your system running, you may find 
yourself reconsidering the whole propo-
sition. This, however, is where the bal-
ancing concept comes into play. 

Simply stated, you can increase the 
amount of storage in the zone servers 
to reduce the frequency of updates and 
reduce the size of your network pipes 
accordingly. For instance, if the zone 
server has enough storage to handle an 
entire day's worth of spots, then up-
dates from the master server will only 
be required on a daily basis and only 
new or changed video will need to be 
transferred. Further, you will have an 
entire day to accomplish the update. 
This allows for lower bandwidth and 
therefore lower cost connections be-
tween the library and zone servers, per-
haps as small as a single DS1. Con-
versely, if the zone server only has 
enough storage to hold, say, the next 
six hours worth of spots, updates will 
have to come much more frequently. It 
may be necessary to resend spots that 
had been used earlier in the day but not 
within the last six hours. This configura-
tion would require a higher bandwidth 
connection. 

The task when building a distributed 
system is to identify the combination of 
bandwidth and zone storage that mini-
mizes your networking costs without 
sending your hardware costs through 
the roof. To do this, first determine the 
absolute minimum network bandwidth 
required. While no good rule of thumb 
exists for determining the minimum net-
work bandwidth required, common 
sense can help make the determination. 
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Begin by looking at the number of new 
spots that come in to the operation on a 
daily basis. The library server will need 
at least enough bandwidth to move one 
copy of every new spot out to each zone 
server, assuming that all new spots air 
the next day. Leave yourself significant 
headroom in this figure. You now have 
the first component of minimum band-
width. 

The second part of the determination 
is to evaluate how many other spots al-
ready on the system will need to be 
changed out on a day-to-day basis. This 
is a tough number to get your arms 
around, but by involving the traffic staff, 
you may be able to get a rough approx-
imation. Again, leave significant room 
for error in this figure. 

Lastly, evaluate the amount of 
housekeeping traffic that will have to 
flow across the network on a daily basis. 
Individual digital insertion vendors can 
give you a good idea of what this num-
ber looks like. Combine the three com-
ponents and you will have your absolute 
minimum bandwidth. 

Note that we have assumed in deter-
mining the minimum that updates will 
only occur daily. If you wish to be able to 
change out spots more frequently, you 
will need to account for that in your cal-
culations. 

Compare the minimum bandwidth re-
quired against the various networking 
options available to you. If you find that 
you have excess capacity, you may be 
able to reduce the size of the storage 
devices in the zone servers. If you do 
not have enough capacity, you will need 
to look for another networking method. 

From here you can begin to compare 
costs and look at the cheapest method 
of implementing zoned insertion. Allow 
plenty of headroom in terms of network 
bandwidth but try to minimize recurring 
costs. By balancing bandwidth and stor-
age you should be able to zone in a rea-
sonably inexpensive fashion. 

Summary 
One last tip: Learn from the mistakes 

of those who went before you. Ask your 
insertion vendor about configurations 
that have worked well for their previous 
clients and about those that haven't. In-
volve the company heavily in the plan-
ning process. While it is important to un-
derstand the issue and your options, be 
sure to draw on your vendor's experi-
ence as well. By doing both, you can 
create a zoned digital insertion system 
that is a revenue enhancement rather 
than an expense anchor. CT 
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Testing digital vídeo 
Part 1 of this article will deal with mea-
suring power and interference in digital 
video. New measures of digital modula-
tion quality will be introduced and ex-
plored in Part 2. 

By Helen Chen 
Development Engineer 
liewlett-Packard Microwave Instrument Division 

Digital transmission is the key en-
abling technology that will allow 
cable systems to deliver a multi-

tude of emerging services. High spectral 
efficiency, robust resistance to ingress 
and high flexibility permit the installation 
of premium digital services such as 
video-on-demand (VOD), personal com-
munications services (PCS) or commer-
cial data transport. Subscribers will view 
these new capabilities with new expec-
tations of high-value, dependable ser-
vice. As telcos and cable companies 
compete to deliver digital services, a 
key differentiator will be the quality and 
reliability of service. 

Part II 
"Providing emerging 
digital video ser-
vices will require not 
only power and 
interference tests 
but also direct mea-
sures of the integrity 
of the transmitted 
data." 
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Figure 2: Unfiltered 64-0AM at 4.167 Msymbols per second 

Figure 3: Spectral sidebars removed 
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Ensuring the quality of service re-
quires testing digitally modulated sig-
nals. As in an analog cable TV system, 
power and interference measurements 
are essential to maintaining digital cable 
TV services. Although the effects are 
different from impairments on an analog 
TV signal, amplifier compression and 
spurious interference will degrade digital 
video signals. 

Evaluating the digital portions of a 
cable system will include extending the 
traditional tests of the analog TV signal. 
In this article, we'll explore the key fea-
tures of a digitally modulated signal, 
looking at basic characteristics in the 

time and frequency domains. These key 
characteristics define new considera-
tions when measuring average power, 
peak power and spurious interference of 
digital transmissions. Correctly measur-
ing the power and spectrum of digital 
video and audio requires consideration 
of the features of digital modulation. 

Forming a digital video signal 
All digital modulation formats define 

how bits correspond to carrier phase 
and amplitude and how transitions be-
tween bits are made. Digital modulation 
formats often associated with cable sys-
tems are 16 vestigial sideband (16-

VSB), 64 quadrature amplitude modula-
tion (64-QAM), and offset quadrature 
phase shift keying (OQPSK). These for-
mats share common characteristics in 
the time and frequency domains, driving 
common needs for measuring power 
and interference. A general block dia-
gram for a digital modulator is shown in 
Figure 1 on page 76. Example wave-
forms for OQPSK are also shown in Fig-
ure 1 for each point in the modulator. 
Cable digital audio services are often 
delivered to the headend using the 
OQPSK format. 
A serial digital bit stream, a(T), con-

tains digitized program information. In 
the first stage of the modulator, a(T) is 
split into parallel bit streams. For 
OQPSK, two parallel streams are 
formed, corresponding to 22 = 4 possi-
ble symbols. The two parallel bit 
streams, ai(T) and aq(T), may then be 
encoded, interleaved and time-shifted. 
This data manipulation adds error cor-
rection and influences the shape of the 
modulated signal spectrum. 

In OQPSK, the parallel bit streams 
are shifted by one bit period, limiting the 
maximum phase change of the carrier 
as the bits are transmitted. The one bit 
offset limits the OQPSK carrier phase to 
an increase or decrease of 90° in each 
symbol period, limiting the spectral side-
lobes of the signal. Next, the bit pairs, 
ai'(T) and aq'(T), are mapped to corre-
sponding symbols in the in-phase and 
quadrature (I/O) plane. These vectors, 
si(T) and sq(T), are the baseband in-
phase (I) and quadrature (Q) compo-
nents of the digital modulation. 

At this point, the symbols are filtered 
with a shaping filter to control the spec-
trum of the modulated signal. Commonly 
used filters are raised cosine, root raised 
cosine or Gaussian shapes. In vestigial 
sideband formats, such as 16-VSB, vesti-
gial sideband filtering may be incorporated 
at this point. The filtered baseband I/O sig-
nals, fi(T) and fq(T) are sent to a quadra-
ture modulator and transmitted. 

Key features of 
digital modulation 

In the frequency domain, digital 
modulation produces a noise-like spec-
trum. This spectrum's bandwidth de-
pends on the symbol rate, coding and 
filtering used. Figure 2 shows the spec-
trum of unfiltered 64-QAM at 4.167 
Msymbols per second (25 Mbits per 
second). After filtering with a raised co-
sine filter (alpha = 0.1), the spectral 
sidelobes are removed, as shown in 
Figure 3. The spectrum of the filtered 
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Figure 4: Time domain picture of 16-VSB signal 
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Figure 5: Automatic average power measurement 
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64-QAM is restricted to about 4.5 MHz. 
Note that the broadband digital video 

signal is susceptible to spurious interfer-
ence across the entire channel band-
width making control of analog and digi-
tal transmission spurs critical. Proper 
symbol filtering avoids spilling interfer-
ence from a digital channel into adjacent 
video channels. Measuring spectral 
spillover into adjacent channels is a 
good way of confirming properly filtered 
digital modulation. 

In the time domain, digital modulation 
results in amplitude and phase variations 
that depend on the data sequence. Since 
the data is usually randomized, ampli-
tude and phase changes are random. 

Figure 4 shows a time domain picture 
of a 16-VSB signal, showing the random 
occurrence of signal peaks over a 25-
symbol transmission. Peak signal excur-
sions are controlled by the format map-
ping and filtering. Interaction of the 
exact symbol sequence with the shap-
ing filters often yields a peak amplitude 
that is much higher than the average 
amplitude. Peak power of digital trans-
missions can be 6 to 10 dB higher than 
the average power. Preventing amplifier 
compression (and the resulting inter-
modulation interference in the cable 
system) requires reducing the average 
transmission power to accommodate 
peak powers. Proper adjustment of sig-

nal levels requires measuring peak and 
average power. 

Measuring average power 
Maintaining the proper average trans-

mission power is a key adjustment made 
in cable systems for digital as well as ana-
log signals. Unlike the narrowband mea-
surement of analog visual carrier level, 
testing average power of a digital trans-
mission is a wide bandwidth measure-
ment. 

One method of measuring average 
digital video power is to use a filter and 
a power meter. The filter must be flat 
across the entire channel bandwidth (6 
MHz wide in the United States). A sharp 
filter roll-off will remove undesired con-
tributions from adjacent channels. Re-
jection in the stopband should be at 
least 50 to 60 dB. The digital video sig-
nal is applied to the filter and power sen-
sor, reading the true average power. 
This method is accurate and inexpen-
sive. 

Note that the power meter or signal 
level meter must have sufficient band-
width and frequency range to handle 6 
MHz wide signals at up to the highest 
carrier in the cable system, optimally up 
to a 1 GHz carrier frequency. One filter 
is required for each channel to be test-
ed, unless a tunable channel filter is 
available. 
A second way of measuring average 

power uses a spectrum analyzer. Aver-
age channel power measurement be-
gins with obtaining a swept trace of the 
spectrum, centered about the carrier fre-
quency. This is a job the spectrum ana-
lyzer is optimized to perform. A spec-
trum analyzer trace is constructed from 
a series of readings of the power level at 
small discrete steps in frequency. Aver-
age power is calculated by averaging 
the power values at each frequency in 
the trace within the desired channel. 

Note that the spectrum analyzer may 
not have traditional square-sided, flat-
topped filters used to measure noise-
like signals. The calculated average 
power must be corrected for the shape 
of the filters actually used in the analyz-
er. This is typically done automatically 
within the spectrum analyzer. Figure 5 
shows an automatic average power 
measurement in a spectrum analyzer on 
a cable digital audio signal. Power read-
ings in the portion of the trace between 
the two vertical lines at the bottom of the 
screen are used to obtain a true power 
average. Instrument software optimizes 
the accuracy of the measurement, ad-
justing the spectrum analyzer settings 
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Figure 6: Peak power meter measurements 
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and applying the internal filter correc-
tion. This simple method of measure-
ment can be used across the full fre-
quency range of the spectrum analyzer 
over any desired bandwidth, eliminating 
the need for external channel filters. The 
accuracy of the power reading can be 
optimized to within ±0.5 dB, slightly less 
accurate than a well-calibrated power or 
signal level meter. 

Measuring peak power 
Proper adjustment of a digital trans-

mission system includes measuring both 
peak and average power. A good peak-
to-average ratio is an indicator of accu-
rate, linear digital modulation. Unlike the 
analog video horizontal sync tip, a digital 
video signal has random amplitude 
peaks of very short duration, depending 

on the symbol rate and data sequence 
Measuring peak power on a digital trans-
mission requires an instrument fast 
enough to accurately catch the signal 
peak. The measurement must be made 
over a relatively long time interval to be 
certain of catching intermittent peak 
power points. Testing peak power re-
quires assessing the acceptable level of 
certainty that the measurement is long 
enough to catch signal peaks. 

Peak power is typically measured 
using a peak power meter. The peak 
power meter samples the signal rapidly, 
repeatedly taking srapshots of the sig-
nal. The instrument sorts the samples, 
displaying the distribution of the ampli-
tude variations of the digitally modulated 
signal. 

The upper display in Figure 6A shows 

a high-quality 16-VSB modulated signal 
measured on a peak power meter. The 
instrument displays the sampled snap-
shot in the upper window and the accu-
mulated power distribution over many 
snapshots in the lower window. The 
peak-to-average ratio is 7.015 dB, after 
acquiring 140,000 samples over four 
minutes. Figure 6B displays the same 
measurement on a slightly compressed 
16-VSB signal. The 5 dB of gain was 
added with an amplifier, yielding a 5 dB 
rise in the average power. The peak 
power rises only 4.64 dB because of 
compression of the signal peaks. Note 
the compression of the peak-to-average 
ratio to 6.744 dB over a 4-minute mea-
surement interval. 

As the digital formats for cable trans-
mission develop, the correct peak-to-av-
erage power ratio for each format will be 
defined. Choices on symbol shaping fil-
ters and clock/carrier synchronization 
strategies will affect the exact peak-to-
average ratio for both 16-VSB and 64-
QAM formats. Cable operators will need 
this information to adjust amplifier cas-
cades to accommodate digital video. 

Spurious interference 
Optimizing the cable system to serve 

the maximum number of subscribers 
usually means setting power levels to 
accept a known level of signal distortion. 
Analog video distortion yields intermod-
ulation products, narrowband spurs 
spread across the cable channels. The 
digital video signal is sensitive to dis-
crete spurs across the entire signal 
bandwidth — nearly 6 MHz. Spurs can 
add phase rotation to the digital modula-
tion phase shifts, causing the demodu-
lator to misinterpret the received phase, 
yielding symbol errors. The picture arti-
facts caused by spurious interference to 
a digital transmission depend on the 
exact format used. Traditional spurious 
tests, such as composite second order 
(CSO) and composite triple beat (CTB), 
will be essential to maintaining a high-
quality environment for digital video 
transmissions. 

If power levels are set to distort digi-
tal video signals, digital transmissions 
will spill noise-like interference into adja-
cent NTSC channels. The exact effect 
of this excess noise depends on the lo-
cation of the noise relative to the visual 
and aural carriers. A weighting curve for 
digital interference across an analog 
channel must be developed to specify 
the acceptable level of digital spurious 
spillover. Experiments on perceptible 
digital noise levels at various locations 
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Figure 7: ACP measure on slightly compressed 64 QAM signal 
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"New metrics such 
as bit error rate, 
modulation error 
vector measurement 
or eye diagrams may 
become standard 
cable test strategy." 

in an NTSC channel can establish these 
test limits. Cable operators can then use 
these limits to adjust the digital video 
levels in their systems. 

Measuring 
adjacent channel power 

The consequences of digital video 
distortion can be seen in the frequency 
domain. Very low distortion levels cause 
the spectrum of a digital video transmis-
sion to spill into adjacent channels, in-
terfering with both digital and analog 

Reader Service Number 205 

services. If the adjacent channel does 
not contain an active transmission, mea-
suring out-of-channel interference can 
be a sensitive detector of low level dis-
tortion. Measuring out-of-channel power 
can be done using the same methods 
as those used in measuring average in-
channel power. Adjacent channel power 
(ACP) is a measure of the amount of 
power spilled into adjacent channels. 
ACP can be measured either as a ratio 
to total average power or as an absolute 
power level. 

Use either the spectrum analyzer or 
a filter and power meter to measure 
the average power of the digital trans-
mission. If the spectrum analyzer is 
used, the analyzer is then tuned to the 
upper or lower adjacent channel. If a 
power meter is used, the channel filter 
is exchanged for a filter centered 
about the upper or lower adjacent 
channels. The average power in the 
adjacent channel is obtained, and 

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

compared to the in-channel power. 
Figure 7 shows the ACP measure-

ment on a slightly compressed 64-QAM 
signal using a spectrum analyzer. Note 
the graphical display of spillover in the 
adjacent channel. A weighting curve 
may be automatically applied in the an-
alyzer to assess the real impact of digi-
tal noise on an adjacent transmission. 

Conclusions 
Testing cable TV digital transmissions 

is essential to realizing the benefits of the 
new services, regardless of the digital 
modulation formats used. Optimizing the 
cable plant to deliver reliable, high-quali-
ty digital service to the maximum number 
of subscribers requires the cable opera-
tor to accurately measure the character-
istics of digital and analog signals. Aver-
age power and peak power tests must 
correctly measure digitally modulated 
signals. CSO and CTB measurements 
are used to assess analog-to-digital spu-
rious interference. An adjacent channel 
power test can quantify digital-to-analog 
interference. The instruments used to 
measure analog signals can be adapted 
to digital video transmissions. 

Providing emerging digital video ser-
vices will require not only power and in-
terference tests but also direct mea-
sures of the integrity of the transmitted 
data. New metrics such as bit error rate, 
modulation error vector measurement or 
eye diagrams may become standard 
cable test strategy. CT 
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Modern amplifiers 
for modern systems 
By David L. Franklin 
Senior Project Engineer, Time Warner Cable 

T
¡me Warner Cable has been in the 
process of upgrading a significant 
amount of its plant for the last 

couple of years. Our upgrades have, of 
course, included great quantities of opti-
cal cables that extend deeply into the 
plants providing the appropriate RF 
spectrums to relatively short amplifier 
cascades (typically six amplifiers or 
less). These amplifiers constitute the 
"last mile" of our plants, even in the 
modern hybrid fiber/coax (I-IFC) style ar-
chitectures and contribute greatly to the 
system's end-of-line performance and 
overall reliability. 

In the process of our upgrades we 
determined that we needed to redefine 
the form and features of the required 
amplifiers in order to improve their relia-
bility and performance and to reduce 
basic equipment costs. This article will 
introduce the reader to some of our 
ideas concerning these issues. 

Amplifier types 
and functions 

Type 

1 

2 

3A 

3T 

3M 

4 

Function 

Trunk and bridger (two ports) 

with automatic level control 

and return amplifier 

Terminating bridger (two ports) 

with automatic level control 

and return amplifier 

Line extender with 

automatic level control 

and return amplifier 

Line extender with 

thermal level control 

and return amplifier 

Line extender with 

manual level control 

and return amplifier 

Trunk-only with 

automatic level control 

and return amplifier 

Figure 1: Time Warner's Type 1 amplifier 
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P = Pad/pin diode attenuator 
E = Equalizer 
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Type designations 
We began by identifying amplifiers by 

"types" to differentiate them from the stan-
dard models then available. The functions 
to be performed by individual type of am-
plifier really did not change all that much, 
but some limitations were established in 
order to achieve the certain cost targets. 

Feeder 
out 

The accompanying table lists our 
"type" designations and the functions 
performed by each. Figures 1 (this page), 
2 (page 88) and 3 (page 91) are simpli-
fied block diagrams of amplifier configu-
rations. There is no figure for the Type 4 
configuration because it is really just a 
clone of Type 3A, using the same hy-
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Figure 2: Time Warner's Type 2 amplifier 
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brids and automatic level control (ALC) 
circuitry. 

The Type 1 amplifier has one output 
for trunk system needs, meaning that it 
generally operates at a lower signal 

level than the two feeder outputs. Trunk 
outputs are normally in the range of +37 
to +40 dBmV while the feeder ports 
each deliver approximately +44 to +48 
dBmV. The same feeder operational 

levels apply to the Type 2 amplifier, 
which can be used as either a terminat-
ing bridger or an intermediate bridger 
with an external splitter or coupler used 
to provide input signals. Line extender 
output levels are usually set to levels 
similar to those for the feeder ports of 
the Type 1 and Type 2 amplifiers. 

Expressing signal levels has become 
somewhat more complex than it was be-
fore because with the advent of new sig-
naling technologies we now anticipate 
having a "hybrid" spectrum that will be 
comprised of the traditional NTSC, am-
plitude modulation vestigial sideband 
(AM VSB) encoded RF signals up to 
about 550 MHz and digital signals, 
using any number of different modula-
tion schemes, including quadrature 
phase shift keying (QPSK), quadrature 
amplitude modulation (QAM), vestigial 
sideband (VSB), etc., between 550 and 
750 MHz. 

These "digital" signals do not have a 
carrier, so to speak, and will appear to 
be operated at levels somewhat below 
that of a normal RF TV channel, de-
pending upon the modulation used. We 
often specify signal levels and slopes 
between 55.25 MHz and 547.25 MHz, 
which we assume to be the lowest and 
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highest NTSC video carrier frequencies 
on the system. 

The declaration of levels and slopes 
is further complicated by the fact that 
two different types of equalizers exist — 
one for use in optical nodes and head-
end amplifiers (where one finds very lit-
tle cable and almost no temperature 
variation before the amplifiers), the 
other for true coaxial plant. 

The first kind is termed a "linear" 
equalizer, the second type is called a 
"cable" equalizer (being based upon the 
\if effect of cable losses). These two 
equalizer types exhibit different loss 
characteristics, especially between 
547.25 MHz and 750 MHz. A "linear" 
equalizer yields a difference of approxi-
mately 2.4 dB between the two frequen-
cies while a "cable" equalizer demon-
strates a difference of 3.5 dB or so. As 
you can tell, it is a very complicated sub-
ject and deserves some careful and 
thoughtful analysis. All levels given here 
relate to the signal that would exist at 
750 MHz if we actually had an analog 
RF channel there. Our typical opera-
tional levels, assuming 750 MHz "cable" 
equalizers in the coaxial plant, reflect an 
output of approximately 37 dBmV at 
trunk ports and 43 dBmV at feeder and 
line extender output ports. We specify a 
9 dB operational slope between 55.25 
MHz and 547.25 MHz. The level at 750 
MHz will be some 3.5 dB higher, as ex-
plained earlier. We often use a standard 
modulator operating at 745.25 MHz dur-
ing initial upgrade activities to assist in 
system setup and testing. 

Unified chassis 
One of the most important features of 

our amplifier definition is the simplicity in 
design and mechanical configuration. 
We eliminated the "motherboard" ap-
proach with its associated modules and 
need for complex interconnecting infras-
tructure, and combined all functions 
onto a single, unified chassis. This 
change was aimed at reducing the 
amount of connectors, plugs, jumpers, 
wires and cable assemblies that had 
previously been required. This effort 
alone has greatly improved the MTBF of 
our amplifiers. Conceptually, these am-
plifiers are not much different from prior 
generations of "mini-trunk" stations, ex-
cept that the housings are a little larger. 

This reduction in complexity provides 
benefits for both equipment manufactur-
ers and system operators. For the man-
ufacturer, it reduces the total number of 
components needed as well as the labor 
of assembling the parts into a useful 

product, making it easier to produce. 
For the operator, it reduces the amount 
and types of equipment needed, the 
time required to configure the amplifier 
and the time required to set up the am-
plifiers during installation, service and 
maintenance activities. Training issues 
also are reduced and the "spares" in-
ventory requirements are lessened. 

Of course, all of these benefits have 
a downside — the basic amplifier does 
not have the high level of flexibility of its 
predecessor. We did not eliminate all 
potential for options but we did restrict it 

to a severe degree. The amplifiers come 
with two feeder ports and no more. If 
more than two feeders are required, we 
must use an external splitter or direc-
tional coupler. (We have accepted some 
alternative configurations with three 
available feeder ports). The amplifiers 
do not allow for bandwidth options such 
as mid or high splits. We do not believe 
that the common amplifier will ever need 
such options. The forward bandwidth is 
set at 54 to 750 MHz and the reverse 
bandwidth operates from 5 to 40 MHz 
(the appropriate diplex filters are built 
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"Because we fully 
intend to have our 
plants capable of 
100% return we do 
not feel that we can 
continue to employ 
the old methods of 
setting levels in 
two-way plants." 

onto the amplifier's chassis). Every 
trunk and bridger amplifier is equipped 
with an ALC circuit and every amplifier 
including line extenders (LEs) have an 
active return path amplifier. These stan-
dard configurations eliminate much of 
the inherent confusion in designing and 
operating modern systems. 

Pads and equalizers 
In our efforts to achieve the greatest 

possible degree of simplification we 
adopted a long and well-established ap-
proach to "level and slope" controls — 
we use plug-in pads and equalizers for 
all such functions. We have at least two 
pad and equalizer locations in every 
amplifier, one each before the first hy-
brid (input) and one each between the 
first and the second hybrids (interstage). 
We use the first equalizer (input equaliz-
er) to ensure a relatively flat input to the 
first gain block. A pad of appropriate 
value is used in the first pad location 
wherever the input signal level exceeds 
the designed operational requirements. 
The interstage pad location generally 
contains a "zero" pad while the inter-
stage equalizer location is used to set 
the proper output slope. The two posi-
tions allow us to balance the amplifier's 
operational levels for the best compro-
mise between noise and distortion per-
formance. 

Of course, the obvious benefit of 
using pads and equalizers is the sim-
plicity of the circuits themselves when 
compared to a potentiometer or trimmer 
capacitor. The simple circuit is less cost-
ly to manufacture and is very repeat-
able. Operationally, the proper pad and 
equalizer values can be established by 
design and can be indicated on system 
maps. Significant variances from the de-
sign value may well indicate a system 
problem. 

Variable controls, on the other hand, 
are not really predictable nor can the set 
positions be ascertained easily. In fact, 
some variable controls may have 

Figure 3: Time Warner's Type 3 amplifier 
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enough range to allow a technician to 
mask a system problem, albeit inadver-
tently, by permitting an amplifier to be 
set to the desired output levels in spite 
of an inadequate input level. All things 
considered, the pad and equalizer ap-
proach just seems to make a lot of 
sense to us. 

Slope-compensated ALC 
We eliminated the requirement for an 

"automatic level and slope" control sys-
tem to use two pilot signals. The rela-
tionship between a cable span's losses 
and its change in slope is pretty well 
known and relatively easy to predict. 
With these facts it became apparent that 
a single pilot system could accomplish 
both ALC and automatic slope compen-
sation, at least to a reasonable degree. 

Also, since the cascade require-
ments were so limited, the total amount 
of change in the signal's slope to be ex-
pected would likely be small, at least 
when compared to the requirements of 
a traditional tree-and-branch architec-
ture. Obviously, a single pilot circuit is 

easier to build and less expensive than 
a two-pilot circuit. The degree of con-
trol is not as great but, as stated earli-
er, the need for such control is not as 
great either. 

It is anticipated that with the develop-
ment and deployment of digital signal 
delivery mechanisms it may be more 
desirable to add "channels" into this do-
main in the future. We determined to 
use a pilot frequency below the 450 
MHz spectrum limit in order to provide 
for an eventual reduction in analog 
channel carriage if such should ever be 
needed. Our standard pilot frequency is 
433.25 MHz. Because it is difficult to de-
sign and build a "sharp" filter within this 
frequency range (one having a high 
"Q"), the high pilot is actually sensitive to 
the loss of the two upper and lower ad-
jacent channels. The total impact is 
small but noticeable. 

While we are on the subject of ampli-
fier gain control, it should be mentioned 
that some of our manufacturers have 
developed an "active thermal" control 
module that works almost as well as 
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their ALC circuits but at a lower total 
cost. We use these thermal controls in 
our line extenders, primarily in the first 
and third LEs in a cascade. We use a 
true ALC circuit in the second LE station. 
Of course, for underground plants we 
generally forgo all level control and use 
manual amplifiers. 

Return system requirements 
Our specifications call for a return 

amplifier for every amplifier station we in-
stall. Additionally, our specifications call 
for the diplex filter to be built onto the 
"unified" chassis. Our standard return 
spectrum is specified to be between 5 
and 40 MHz. 

One of the more unique features of 
our amplifier specifications is the re-
quirement for individual pad locations in 
each of the amplifier's return paths. Type 
3 amplifiers only have one path but a 
Type 2 has two possible routes and a 
Type 1 has three. Our objective is to be 
able to "balance" the return signal levels, 
at least to as great a degree as possible. 
We anticipate having an average re-

turn signal level of +45 dBmV at the side 
of the house and at least +17 dBmV at 
each return input port of an amplifier. We 
hope to be able to operate our return 
plants on a "station gain" concept, quite 
similar to the methodology used for op-
erating the forward plant. Each station 
should have an operational gain of some 
18 dB that, if the proper input level re-
quirements are met, will allow us to run 
the reverse output level at +35 dBmV. It 
is certainly true that the return path will 
have more ',variances in levels than we 
normally encàunter in the forward direc-
tion but, based upon some limited de-
sign studies, we believe the variance 
can be controlled to a range of approxi-
mately ±3 dB. 

The advantage of this approach is 
simpler system operations. Because we 
fully intend to have our plants capable of 
100% return we do not feel that we can 
continue to employ the old methods of 
setting levels in two-way plants. Tradi-
tionally, such methods required two peo-
ple or, at best, one person with a TV set, 
a signal level meter and a signal gener-
ator using a dedicated RF channel on 
the forward portion of the system. With 
the nodal architecture, and marketing's 
insatiable appetite for spectrum, we sim-
ply do not believe such methods to be vi-
able. 

Conclusion 
This article has presented an 

overview of some of Time Warner Ca-

ble's thoughts regarding the opera-
tional requirements for modern ampli-
fiers. There are many other aspects of 
the plant's and equipment's specifica-
tions that still need to be discussed. 
System powering is a very important 
topic that warrants immediate, intense 
study and widespread industry discus-
sion. Equipment performance specifi-
cations need to be better defined and 
explained in detail, especially those 
relating to changes in signal modula-
tion and transmission schemes. 

The ideas expressed here are pred-

icated upon the belief that they offer 
the best hope for a usable, reliable, 
cost-effective product. I, for one, 
would welcome a greater degree of 
discussion regarding the concepts 
presented, especially from the vendor 
community. There is not a lot of infor-
mation being disseminated as to the 
reasons why manufacturers build their 
products the way they do, but the am-
plifier is still a fundamental device 
within the CATV plant and deserves to 
have its features and functions ex-
plained properly. CT 
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Bonding the installation 
By Pam Nobles 
Senior Staff Engineer/Technical Training 
Jones Intercable 

or he curse of every installer: "Why 
bond? How should I bring a sub-

standard bond up to spec? What exact-
ly is allowed by the National Electrical 
Code (NEC)?" These and other ques-
tions will be answered in this article, 
which is designed to simplify the in-
staller's job. 

Before launching into the procedures 
of how to bond the installation, it is help-
ful to understand how these steps are 
derived from the following national 
guidelines. 

National Electrical Code 
The purpose of the NEC is "the prac-

tical safeguarding of persons and prop-
erty from hazards arising from the use of 
electricity." The NEC handbook (often 

called simply the NEC) is not a "law," but 
a guideline of practices. The NEC, being 
just a guideline, must be adopted by 
your state, county or town in order for it 
to be enforced. Not all communities 
adopt the NEC, and some adopt it but 
have additional requirements that are 
stricter. Also, all locations may not have 
adopted the NEC in its most recent 
form, which may cause some confusion. 

There is some flexibility as to how the 
code is interpreted. The electrical in-
spectors of each community or munici-
pality are the total authority locally when 
it comes to how to bond. This is why it is 
important to have good communications 
between the cable operator and the in-
spector. 

National Electrical Safety Code 
The purpose of the National Electri-

cal Safety Code (NESC) is to outline 
safety regulations and procedures is-

Figure 1: Bond to the power service grounding conductor 

I 1 

1 

sued by the American National Stan-
dards Institute (ANSI) for the practical 
safeguarding of persons during the in-
stallation, operation and maintenance of 
electric supply and communications 
lines and their associated equipment. 
Many of the cable clearances are de-
rived from the NESC. As with the NEC, 
the NESC needs to be adopted by the 
state, county or town in order for it to be-
come "the law." 

Some states or communities may 
adopt or develop procedures that are 
stricter than these recommended codes. 
For example, in California, GEO 95 per-
tains to aerial and GEO 128 to under-
ground installations. 

Article 250 of the NEC describes the 
general requirements for grounding. Ar-
ticle 800 deals with communications cir-
cuits. Article 820 specifically covers 
coaxial cable distribution systems. A 
complete handbook should be on file in 
your system's office. If you are unable to 
obtain the NEC locally, you can contact: 
The National Fire Protection Associa-
tion, 1 Battermarch Park, P.O. Box 
9146, Quincy, MS 02269-9959; phone, 
(800) 344-3555. 

The NESC can be obtained by calling 
the Institute of Electrical and Electronics 
Engineers at (800) 678-4333. 

The information that follows is based 
upon the 1993 NEC edition. However, 
due to differences in the NEC and local 
rules, it is important that you are familiar 
with both. The next edition of the NEC 
will be available February 1996. 

Guidelines for 
bonding the installation 

The purpose of bonding cable is to 
limit potentially lethal voltages that 
may be present on the cable from ex-
ternal sources such as electric power 
lines, downed poles or lightning strikes. 
Utilities entering a customer's house 
must be bonded together to reduce the 
overall resistance to ground and to 
equalize the voltage potentials that 
might appear between cable sheaths 
or the outermost conductive layer of 
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Figure 2: Bond to the power service metal conduit 

the cable and other utilities. 
The CATV ground block or splitter 

must have a provision for ground wire 
attachment. This is the only secure and 
approved means of positively bonding 
the cable to earth ground and to the 
house common electrode system prior 
to its entry into the home. Many munici-
palities are now requiring that the 
ground block be UL-listed. The ground 
block also provides a test location out-
side the customer's house for signal 
level readings. 

Ground vs. bond 
A "ground" is a connection to earth or 

a conductor serving as earth potential 
and can be intentional or accidental. "Ef-
fectively grounded" means intentionally 
connected to earth through ground con-
nection(s) of low impedance and having 
current-carrying capacity to prevent the 
buildup of voltages. The ground wire 
should be insulated, be made of copper 
or other corrosion-resistant conductive 
material and according to the NEC, not 
be smaller than 14-gauge. 
A "bond" is the interconnection 

through good conductors of CATV with 
phone and power to eliminate ground 
potential differences. The NEC requires 
that the bonding conductor be 6-gauge 
wire or larger. When two or more elec-
trodes are effectively bonded together, 
they are treated as a single electrode 
system. 

Grounding is the act of rerouting 

electrical current. Technically, installers 
are "bonding" the drop when they con-
nect their ground wire to the connection 
point. This gets even more confusing 
when referring to "ground blocks" and 
"ground wire" instead of "bond blocks" 
or "bond wire." For the purposes of this 
article, this process will be referred to as 
"bonding the installation." 

Building the electrode system 
The preferred method for CATV to 

bond is to the building or structure 
grounding electrode system by connect-
ing to the power system. The ground 
wire should be connected to the nearest 
accessible location on the building's 
electrode system. This generally refers 
to the power service external to any en-
closures, including the ground wire. The 
service equipment enclosure itself can 
be used if a connection is provided and 
if this is allowable by your local electric 
inspector. However, never tamper with 
or alter the power company's equipment 
in any way. Some utilities discourage 
the use of meter box clamps so it is im-
portant to communicate with the local 
utilities. Unpowered CATV equipment or 
equipment powered through the coaxial 
cable shall be considered grounded 
where connected to the metallic cable 
shield. 

Even though CATV cable isn't carry-
ing electrical current that could damage 
the customer's property, it's a perfect 
path for outside electrical current to 

enter the house from lightning strikes 
and other ways (like coming into con-
tact with an energized power line be-
cause of a downed pole or broken line). 
If lightning strikes something that's de-
signed to carry electricity very efficient-
ly such as rile CATV aerial cable, it 
may travel along that cable for several 
miles. So cable companies make sure 
there is a path provided from the cable 
right into the ground through bonding 
so the power from the lightning is less 
likely to damage the system. 

The installer is concerned with how 
to do the same thing to protect the cus-
tomer's house. When the power com-
pany puts its service in, it ties its lines 
to a metal rod driven into the ground. 
This helps to dissipate a power surge 
by guiding the electricity safely down 
into the ground before it enters the 
house. 

The path to the ground is made up 
of materials that allow the electricity to 
flow with very little resistance. In other 
words, it's made up of good conduc-
tors, primarily copper wire. Electricity 
and lightning look for the path of least 
resistance. We provide that path into 
the ground where the electricity won't 
do any harm. 
CATV used to run ground wire to its 

own ground rod, just like the power 
company. But, what can happen is this: 
Suppose there's a power surge or light-
ning hits the power company's lines. As-
sume the cable company just put in a 
brand new ground rod. Since the new 
ground rod hasn't oxidized, the metal 
may be a better conductor than the 
ground rod the power company put in 
five years ago. What can happen is the 
power surge goes through the power 
company's lines, possibly through the 
TV set and VCR and comes down the 
cable TV lines to the cable company's 
ground rod because it was the better 
conductor. 

Whenever the CATV cable and the 
power company's cable are using differ-
ent grounds, there is the risk of voltage 
traveling through the cable into the cus-
tomer's equipment. Therefore, it is es-
sential to ensure the CATV equipment is 
properly bonded to the building elec-
trode system and thus to the power 
ground. 

Bonding procedures 
The drop cable must be bonded at 

the building as close to the point of 
cable entry as practical. Ideally, this will 
be near the power service entry since 
the bond connection will be made di-
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rectly to the power company's elec-
trode. 

Make sure the customer under-
stands where the installation box and 
cable will be located and that he is 
comfortable with it. If the customer has 
a problem with the plan, the installer 
will need to discuss other options such 
as relocating the installation box or 
cable entrance. 

Ideal situations aren't the only ones 
encountered, so the installer has to 
use a lot of common sense. The NEC 
outlines numerous bonding methods. 
For the installer, three methods should 
apply in the majority of situations: 
• Bond to the power service ground-

ing conductor. (See Figure 1 on page 
94.) 
• Bond to the power service metal 

conduit. (See Figure 2.) 
• Bond to the cold water piping sys-

tem as a last resort. 

Metal water piping system 
The guidelines say bonding to a 

cold water pipe is acceptable. In the 
past, it has been a reasonable alterna-
tive, but it should only be used if abso-
lutely necessary. There are three 
things to check when using a cold 
water pipe. One, make sure the pipe is 
metal all the way to the ground. Some-
times plastic pipe is used inside the 
house. Two, check that there's a bond-
ing jumper around the water meter 
since the meter itself might contain 
nonmetal parts. Three, the cold water 
pipe should be properly bonded to the 
power. Hopefully this bonding can be 
seen (typically in the basement of the 
house). 

Therefore, bonding to the interior 
metal cold water piping system is an 
option only if it is impossible to bond to 
the building grounding electrode sys-
tem. If this is the case, the installer 
must verify the following: 
• The metal underground water pipe 

must be in direct contact with the earth 
for 10 feet or more and be electrically 
continuous. 
• The water meter (which may not 

be a continuous conductor) must be 
bypassed with a No. 6 bonding jumper. 
• The water pipe must be bonded to 

the grounding electrode conductor. 
However, note that the only time it 
would be acceptable to bond cable 
drops to the cold water pipes is if the 
power company's connection to the 
water pipe is made within 5 feet of 
where the pipe enters the building on 
the interior of the building. 

"Installers are 
'bonding' the drop 
when they connect 
their ground wire to 
the connection point. 
This gets even more 
confusing when 
referring to 'ground 
blocks' and 'ground 
wire' instead of 'bond 
blocks' or 'bond wire." 

Wire 
There are two types of wire used in 

bonding: insulated copper wire (typically 
12- or 14-gauge) referred to as "ground 
wire" and No. 6 bare copper bonding 
jumper. 

The ground wire should be insulated, 
be made of copper or other corrosion-
resistant conductive material and, ac-
cording to the NEC, not be smaller than 
14-gauge. The wire must have a cur-
rent-carrying capacity approximately 
equal to that of the outer conductor of 
the coaxial cable. Charts are available 
to check the current carrying capacity 
and determine what size ground wire to 
use. Depending upon the cable size and 
percentage of braid, 12-gauge or larger 
may be required. 

The ground wire is run from the 
ground block or splitter to the bonding 
connection. A No. 6 bonding jumper is 
used for connecting electrodes such as 
ground rods. You normally wouldn't 
want to connect ground rods together in 
a new installation (since CATV installers 
won't be driving a ground rod) but it may 
be the best solution if the ground rod al-
ready exists. 

All bonds should be as short and as 
straight as practical. Long wires with 
sharp bends are not as effective in 
carrying the high voltage associated 
with power lines or lightning to earth 
ground and should be avoided. 

For an effective bond, metal must 
touch metal with a tight connection. Al-
ways scrape away any paint or dirt. 
Using the proper grounding connector, 
make a nice firm connection between 
the two wires or wire and conduit. 

Never use, loosen or remove any-
one else's bond (for example, the tele-
phone company's). This would leave 
them unprotected and the cable com-
pany responsible for any damage that 
might occur. 

Special cases 
It should be possible to satisfy the 

majority of conditions by following the 
preceding bonding procedures. If this is 
not possible, the installer should contact 
the supervisor for assistance. When 
faced with special cases, it may be best 
that a representative from your system 
discuss the matter with the local electri-
cal inspector. This way, a consensus 
can be reached that would be satisfac-
tory to both of you. 

When faced with the decision of run-
ning a large quantity of ground wire vs. 
wrapping the house with coaxial cable, it 
is usually best to wrap the house with 
cable. 

As mentioned earlier, driving a sepa-
rate ground rod for CATV is not an ac-
ceptable alternative. If separate ground 
rods have been used in the past, it is im-
portant that the installation be brought 
up to current specifications. An accept-
able way to do this is to use the 6-gauge 
bonding jumper to connect electrodes. 
However, if the installer is close enough 
to the power system to connect the 
number 6-wire to it, could the ground 
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duces a step transition in phase. 
Another way to avoid problems is to 

anticipate the causes from a knowl-
edge of what the digital signal can tol-
erate. For example, if agile modulators 
are used, they must stay in their fre-
quency band when powered on or off. 
Otherwise, errors in neighboring digi-
tal carriers may result. 

Performance improvements 
Other suggestions to improve the 

performance of digital signals are: 
1) Carefully specify and test the 

equipment purchased from vendors. 
This especially applies to modems. 
Consumer-purchased equipment, 
such as high definition TV (HDTV) 
sets, will be outside the direct control 
of the cable operator but will hopefully 
meet some minimum industry stan-
dards. 

2) Train the technicians and in-
stallers in the new digital technology. 

3) Maintain a tight plant. Fortunate-
ly, this is already being done to limit 
egress. Leaky plant will allow ingress 
from over-the-air signals and impul-
sive noise. 

4) Send pristine-quality digital carri-
ers from the headend. The satellite 

"One problem 
manifests itself 
rather quickly: When 
a digital receiver is 
not working, it will 
not normally give a 
clear indication of 
why it is not 
working." 

link margins must be high enough for 
virtually error-free data. If a broadcast 
HDTV signal is picked up from an 
over-the-air antenna, the data should 
ideally be regenerated before retrans-
mission on the cable. (Regeneration is 
the process of demodulation, error 
correction and remodulation.) If it is 
economically feasible, it is even better 
to run a fiber or microwave link to the 
broadcaster's facility: Signals will not 
improve as they pass through the 
cable system! 

5) Check that the house wiring is 
sufficient before installing a digital 
converter. This means, at a minimum, 
checking levels and checking that the 

home wiring system is tight against 
ingress from over-the-air signals. If 
ingress is present, the problem may 
not necessarily be the house wiring. 
Some consumer devices connected to 
the cable act as antennas injecting 
over-the-air signals and impulse noise 
into the home cable wiring. This prob-
lem frequently has its origin in the 
same place as direct pickup (DPU) in-
terference caused by poor tuner 
shielding in TV and FM radio re-
ceivers. Splitters will be a source of 
problems if their performance is poor 
in the frequency range employed. Re-
turn loss and port-to-port isolation are 
two especially important parameters. 

6) Check that the installed receiver 
is operating with sufficient margin be-
fore leaving the site. This was done 
during CableLabs testing of the Grand 
Alliance 16-VSB transmission system 
in the Charlotte, NC, area by summing 
additional random noise with the tuned 
carrier. The locally injected noise 
source is increased until the receiver 
just fails (e.g., the picture freezes). 
The margin can then be computed 
since the technician knows the 
strength of the signal and the density 
of the locally injected random noise. 
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for every type of CATV and telecommunications cable. If we 

don't have the tool you need we'll 
design and make it. 

Talk to us about your 
needs. Call, write 

or fax for a free 
Ripley catalog. 

Ripley Company, Cablematic Division 
46 Nooks Hill Rd., Cromwell, CT USA 06416 • Tel 203-635-2200 • Fax 203-635-3631 

The Cable Tool Innovators 

Reader Service Number 230 
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7) Choose the channel frequencies 
for digital carriers wisely. Don't put 
digital carriers with inadequate margin 
in the roll-off, or collocated with a 
strong UHF or VHF broadcast chan-
nel. 

8) Use noninvasive sweep equip-
ment or passive monitoring of signal 
levels. Sweeping through a data carri-
er, at a level strong enough to deter-
mine the channel frequency response 
under the data carrier generally dis-
rupts the data. 

9) The proposed digital carriers 
should be improved with test signals 
and/or in-service monitoring to aid di-
agnosis of channel impairments. One 
such improvement might include a ref-
erence signal or monitoring equalizer 
state for determining echoes to find 
the channel frequency or impulse re-
sponse. Another improvement could 
be a quiet period (meaning a refer-
ence carrier level without data for 
some brief time interval) for measuring 
levels of interference. These modifica-
tions have an equivalent in the vertical 
blanking interval (VBI) signals used by 
NTSC. 

10) Supply techs with a digital mon-
itor/receivers. The digital monitor/re-

ceiver product concept was used in 
some form by most of the advanced 
TV (ATV) proponents at the Advanced 
Television Testing Center. It is a data 
receiver, hooked to a computer and/or 
an oscilloscope, that reports what it is 
experiencing. Data available may in-
clude an eye diagram and/or a con-
stellation diagram, a signal-to-noise 
(S/N) reading, a lock indicator for car-
rier and data clocks, digital filter tap 
values, bit or block error data, AGC 
and AFT (automatic fine tuning) volt-
age levels, and a time record of per-
formance. Providing technicians with a 
compact version of this product will 
help them diagnose problems in the 
field. 

11) Have data transmission sys-
tems that are reconfigurable to the 
channel they are filling. For example, a 
64-QAM signal can drop down to 16-
QAM by using only one-fourth of the 
states. This results in approximately 6 
dB improvement in carrier-to-noise 
(C/N) performance, with a resultant 
loss of one-third of the data capacity. 
Likewise, 16-VSB can revert to a 4-
VSB signal. These systems can be 
built for a small incremental cost over 
fixed systems. This feature can be 

used to maintain data quality levels 
while a plant is being rebuilt, awaiting 
a rebuild, or while technicians are 
maintaining or servicing the plant, with 
such activities as opening housings, 
adjusting levels, tightening fittings, 
etc. 

12) Use the upstream return path 
(where available) for reporting prob-
lems with the downstream signals 
found by converter boxes or end-of-
line monitors. This will allow both 
quick detection of new problems and 
preventive maintenance. 

13) Diagnostic codes on converter 
boxes can relate useful information to 
customer service representatives 
(CSRs). Converter boxes now fre-
quently have this function. More func-
tions can be added for digital convert-
ers. 

14) Test equipment vendors need to 
supply cost-effective diagnostic equip-
ment for cable technical personnel. 
Equipment will be needed to characterize 
a cable channel both before carrying data 
and while the channel is in use. CT 

The CableLabs report on digital char-
acterization will soon be available to 
CableLabs members. 

AUDIO & VIDEO 
Emergency Broadcast System 

«lab 

"SUB-ALERT" 

«le 

IF 
• 

Output 

AV-EBS 
Power On 

• 

«M. 

41111111. 

ea ur S 
• Emergency Audio and Video on any channe 

• Allows Emergency Broadcast on local Network channels to rematn una ected. 

• Compatible with all Modulators and Processors with IF loops. 

• Order in 8 channel increments. 

• Package also includes Character Generator. and DTMF activation with access code. 

17 
MEGA HERTZ 

Established 1975 

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

-Unique" Products For the 21st Century' 

ATLANTA, GA 
800-962-5966 
404-368-8928 FAX 

ST.LOUIS, MO 
800-821-6800 
314-429-2401 FAX 

OCALA. FL 
800-922-9200 
904-351-4403 

COAST C c 
CATV 
SUPPLY, INC. S 

314 Elizabeth Lane 
Corona, CA 91720 

Ph. (909) 272-2360 
Fax. (909) 272-3032 

BEST PRICES 
From Coast to Coast 
WE BUY and SELL 
SPECIALIZING IN 
NEW, USED or 

REMANUFACTURED 

• LINEGEAR 
• PASSIVES 

• CONVERTERS 
• HEADEND 

CALL TODAY 
With Your Requirements 

LARGE QUANTITIES IN STOCK 
"We accept MasterCard, Visa and American Express" 

eerie' VISA 

Reader Service Number 221 Reader Service Number 208 
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Reader Service Number 239 

Make Your Quality 
Cable Connection 

With Pirelli. 
As an ISO 9001 registered 

company, Pirelli manufactures a 
full range of fiber optic cables for 

the cable television industry. 
Make your quality cable connec-

tion by calling these Pirelli 
representatives: 

Communications Supply Group 
680 Industrial Cir S 
Shakopee MN 55379 

1-800-451-9032 • FAX 612-445-8423 
CO, IA, MN, ND, NE, NM, SD, WI, WY 

dB Communications 
4007 Skippack Pike 

PO Box 1268 
Skippack PA 19474 

1-800-526-2332 • FAX 610-584-7875 
CT, DE, MA, MD, ME, NH, NJ, 

NY, PA, RI, VA, VT, VW 

B.E. Duval Company 
347 W 6th St 
PO Box 5255 

San Pedro CA 90733 
310-833-0951 • FAX 310-832-9970 

AZ, CA, HI, NV 

Glade Communication 
Equipment Company 
2691 151st Place NE 
Redmond WA 98052 

1-800-347-0048 • FAX 206-869-4119 
AK, ID, MT, OR, UT, WA 

MicroSat 
4343 Shallowford Rd Ste F3 

Marietta GA 30062 
1-800-438-0812 • FAX 404-643-0899 
AL, AR, FL, GA, KS, LA, MS, NO, OK, 

SC, TN, TX 

W. Whitaker & Associates 
120 Professional Park Ste 1 

PO Box 6327 
Lafayette IN 47903 

1-800-433-8775 • FAX 317-447-5064 
IL, IN, KY, MI, MO, OH 

•IRIEILILI 
FIBER OPTIC CABLES 

1-800-669-0808 • 803-951-4800 

PRODUCT NEWS g4 

Fiber data 
link transmitters 

r- • 

AEL Industries introduced a line of 
high-power broadband laser transmit-
ters for CATV and cellular systems ap-
plications. The 1,300 nm units use high-
power YAG lasers; 1,550 nm models 
also are offered. All models feature ex-
ternal modulation. 

Proprietary temperature compensa-
tion techniques ensure modulation sta-
bility, while predistortion signal condi-
tioning provides enhanced performance 
and maximum dynamic range, accord-
ing to tne company. The links are capa-
ble of instantaneous bandwidths up to 6 
GHz for flexibility in wideband informa-
tion transfer. Variable configurations allow 
network designers to optimize system 
architectures for various power levels or 
number of outputs (two, four or eight si-
multaneous outputs). 

According to the company, the high 
power 1.300 nm model transmits up to 
45 km over single-mode cable without 
optical amplification, which makes pos-
sible novel, long distance system archi-
tecture design. 
Reader service #312 

Interactive 
TV sourcebook 

Broadcast Information Bureau pub-
lished the 1995 "Interactive Television 
Sourcebook," which includes detailed 
profiles on all major interactive players, 
content providers, equipment makers, 
software vendors and test sites. 

The reference book includes the fol-
lowing researched information on inter-
active TV detailed profiles on the 50 most 

active companies in the industry; news 
abstracts showing activities of hundreds 
of companies; listings of all providers of 
video dialtone services, video hardware 
and software, physical plants and infras-
tructure, as well as industry consultants 
and law firms; listings of all IDTV license 
winners and updated information on all 
test sites; information on current and up-
coming programs; and a glossary of 
terms. Subscribers to the annual publi-
cation also will receive a monthly fax up-
date of interactive news at no extra 
charge. 
Reader service #304 

Optical power meter 
Photon Kinetics announced the 

7700C high power fiber-optic power 
meter designed specifically for CATV 
applications and other applications 
where it is necessary to measure the 
output power of high power sources. 
The rugged, field portable unit is de-
signed to measure either the absolute or 
relative power of light from a fiber-optic 
cable. 

Features include simple two-button 
operation, large LCD display and a uni-
versal connector interface that allows 
the user to test either terminated or un-
terminated fiber-optic cables. The mea-
surement range is +20 to -35 dBm. The 
unit can operate either with alkaline bat-
teries or with an AC adapter. 
Reader service #311 
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Well-built, Ru • • ed Outdo or Type With 
Great Featur'es"LookingTo Hook Up. 

The new OTDR Plus" Multitester from Siecor has just about 
everything you'd ever want in a very portable package. 
It's easygoing and attractive for quick, reliable field testing. 

Want equipment with a future? Start with the basic OTDR, 
then upgrade when your needs change. Add a power meter, 
single-mode source, visual fault locator, even another OTDR 
to the durable metal housing. Or, commit to complete field 
testing by getting all the options right away. 

You'll find the OTDR Plus Multitester quite easy to get 
along with. Auto Test evaluates and summarizes an entire 
cable span with the touch of a button, while Auto Increment 
is the key to fast dual wavelength testing. Plus, the Windows. 

based PC software extends analysis and documentation from 
the field to your desk. 
We listened and learned what you wanted in field test 

equipment, and built the OTDR Plus Multitester to your 
specifications. As the pioneer in fiber optics, it's only natural 
that we respond to those who rely on us for their cable, 
management, connectorization, splicing and testing needs. 

So call 1-800-SIECOR 4 for details. And hook up with 
the OTDR that will truly live 
up to your expectations— siEcoR 
today and the years to come. 
,)l9%Sraorçor.nionOTDR a redemuk ci SLmere Industrial A,nmaion Lsa repst: ttamarc of Mc, 
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Dual wavelength LED 
The new 252 Series dual wavelength 

LED source from RIFOCS is small, 
rugged and designed for use in in-
stalling, maintaining and researching 
telephony, datacom, CATV, FDDI and 
other fiber-opt:c links. It provides two cal-
ibrated outputs at 850 and 1,300 nm, 
both in CW and modulated output mode. 

The unit features a universal connec-
tor interface to accommodate all indus-
try standard connector types. The out-
put of Model 252 A has a near equilibri-
um mode distribution and excellent 
long-term stability, according to the 
company. The un't features three modu-
lation frequencies (270 Hz. 1 kHz and 2 
kHz), over 20 hours of battery life, and is 
available with a fixed connector inter-
face (FC, ST, SC. 
Reader service #310 

Optical transmitters 
Harmonic Lightwaves announced 

new versions of its YAGLink and PWR-
Link optical transmitters that are specifi-
cally optimized for 110-channel analog 
operation. 

The HLT 6700-FA AM transmitter 
and PWL 4700-FA DFB laser transmit-
ter provide improved carrier-to-noise 
(C/N) performance when carrying 110 
channels. The units yield 1 dB higher 
C/N than their predecessors, which are 
optimized for 80-channel loading. 

By taking advantage of the unique 10 
log cascading rule for composite triple 
beat (CTB), the HLT 6700-FA can deliver 
up to 55 dB C/N fully loaded with 110 
channels, providing improved picture 
quality over a transmitter optimized for 80 
channels, according to the company. Sim-
ilarly, the PWL 4700-FA can deliver up to 
52 dB C/N with 110-channel loading. 
Reader service #306 

Back reflection testers 
EXFO added two single wavelength 

models to its BRT-320A Series of back 
reflection testers. These fiber-optic test 
instruments measure optical return loss 
at 1,310 or 1,550 nm. Used to determine 
both the reflectance of individual com-
ponents and total link loss, the units can 
help identify potential return loss prob-
lems upon system installation before 
they cause transmitter instability and de-
grade performance. 

By providing a better control over bit 
error rates, the company says these in-
struments can contribute to the success 
of wide-scale fiber deployment projects, 

as well as prove themselves valuable to 
component manufacturers who need to 
characterize the return loss of their 
products. 
Reader service #307 

FM fiber-optic 
video system 

Meridian Techno:ogies introduced 
the Series 140/190 frequency-modulat-
ed fiber-optic video transmission sys-
tem. Multimode versions empioy 850 
and 1,300 nm LEDs. Laser-based sin-
gle-mode versions meet RS-250C medi-
um haul. Specifications include 10 MHz 
video bandwidth, >60 dB signal-to-noise 
ratio, 25-36 dB optical budget (up to 120 
km) and 25 dB optical dynamic range. 

Stand-alone modules are powered by 
12 VDC or 24 VAC. Tripie-channel card 
units are rack-mountable in ElA 19-inch 
x 3U x 18 slots or 6U x 36 slots subracks 
and feature SpectraSmart, a micropro-
cessor-based link status monitoring, di-
agnostics and network management. 
Reader service #308 

MEMBERSHIP APPLICATION 
Make check payable to SCTE. 
Mail te: 

SCTE 
L  

  SCTE 
Member Drive Dept. 
669 Exton Commons 
Exton, PA 19341 
FAX: (610) 363-5898 

U I hereby apply for membership in the Soci-
ety of Cable Television Engineers, Inc. and 
agree to abide by its bylaws. Additional mem-
ber material will be mailed to me within 45 
days. Payment in U.S. funds is enclosed. I un-
derstand dues are billed annually. 

SCTE is a 501 (c) (6) nonprofit professional 
membership organization. Your dues may be 
tax deductible. Consult your local IRS office or 
your tax advisor. 

Application without payment will be returned. 
Applications from outside U.S., enclose addi-
tional $20 (U.S.) to cover mailing expenses. 

APPLYING FOR J INDIVIDUAL SCTE MEMBERSHIP @ $40 

Please print or type information. Data will be used exactly as it is submitted here. 

!...à MR. i MRS. U MS. 

NAME: TEL #.  

TITLE:  

EMPLOYER: 

MAILING ADDRESS:  
StreeVP.O. Box 

First India! Last Area Code/Number 

 FAX #.  
Company Name Area Code/Number 

City State ZIP 

YOUR SIGNATURE DATE  

Complete the information. Enclose full payment or charge to MasterCardNisa shown below. 

J MASTERCARD J VISA #:  

SIGNATURE FOR CHARGE AUTHORITY -

REFERRING MEMBER:   SCTE MEMB. #:   
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Looking for affordable MPEG-2 
encodelcompression technology? Vela 
Research, Inc. can provide it today. 

REAL TIME MPEG-1 AND MPEG-2 
ENCODING 

Vela Research MPEG-2 Encoders are 
capable of real time compression of video 
information into either the MPEG-1 ISO 
11172 standard or the MPEG-2 ISO 13818 
standard. This feature allows full inter-
operability with the next generation of 
MPEG-2- compliant decoder technology 
while offering full compatibility with today's 
MPEG-1- based PC and CD technologies. 

VERSATILITY 

Vela's MPEG encoders accept a variety of 
video standards such as NTSC and PAL, 
and input signal formats that include 
composite, S-Video, Y/U/V or Digital D-1. 
This flexibility eliminates the need for 
expensive digital conversion electronics 
necessary to interface much of today's 
analog composite and component 
equipment to tomorrow's digital MPEG 

encoding technology. The encoders 
support resolutions from SIF to ITU-R 601 
at data rates from 1.158Mb/sec. to 
15Mb/sec. A variety of audio signal formats 
are available from analog inputs to digital 
inputs based on the AES/EBU standards. 
The encoding workstation can be directly 
interfaced with computer/ networking 
equipment such 
as Ethernet, Fast 
Ethernet, FDDI, 
CDDI, ATM and 
SCSI-2. 

PROFESSIONAL 
WORKSTATION 
INCLUDED 

Vela Research MPEG encoder 
systems were designed and developed by 
digital encoding professionals with the 
video production professional in mind. An 
example of this attention to professional 
needs is found in the full-featured 
workstation included with the encoder. The 
workstation allows for complete external 

control of a variety of VTRs, VCRs and 
laser disc players with on-screen controls 
for fast-forward, rewind, stop, play, cue and 
shuttle to timecode number. The internal 
36GB disk capacity provides for capture 
and storage of compressed digital video 
files for later distribution. 

CHECK US OUT 

Vela's MPEG encoders are available and 
shipping today! Calf our Director of Sales, 

Rick Chile, at 
(813) 572-1230, 
ext. 7171, to 
explore the 
"Encoding 
Solutions for 

Tomorrow" that 
Vela Research can 

provide today. 

or write: 

Vela Research, Inc. • P.O. Box 9090 
Clearwater, FL 34618-9090 

Meeting Tomorrow's Needs —Todaym 

01995 Vela Research. Inc. Readvr Service Number 96 
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Charles Industries, Ltd. 
Technical Training is 

now offering ... 

"INTRODUCTION TO 
DIGITAL TELEPHONY" 

AND 
WESCOM® PRODUCT 

TRAINING 

• Performance Based 
• Hands-On 

• Applications-Focused 

STANDARD AND 
CUSTOMIZED CLASSES 

"YOUR PLACE OR OURS" 
Contact Forest Smith 

Charles Industries Training Department 
for current class schedule 

5600 Apollo Drive 
Rolling Meadows, IL 60008 

Phone (708) 806-8520 
FAX (708) 806-6231 

e>efit, 

DONT DE 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 Fiber-works. 

▪ 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). 

"Video Posterh'TM Page Generator & Controller 
MAC & IBM Modem Access 

—1 Celebrde '‘ /IA.«. 
option RAMX 

• í i'l % Local Weather 
Video 
Cable 
supplied i 

°-•."1_. 
iilfr' 

• -Temp:85 F Humidity 35% 
- Wind from SW @ 5 MPH 

1 29.3 HG. 
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Bele'Y 

,-
.:1(4.- Hp» Baro Pressure 

Graphics, Logos, Low cost ads 
. j  .bak.ckked 

•BCLK" liéla 
Update remotely via any computer! 1W, jiff. Infra-Red Remote Logos can display 

Scrolling messages... 
12:24:30 THURSDAY 3:21:94 

,..*mmi VCR Control 
Basic system: $529.90 inc 
VHS instructional video, cable 

on Video Poster' . 

RAMX & C64 
& manuals 

'Hl-Res fonts, Video Page & Character Generator 'Store more than 600 pages Logos & 
pictures on RAMX cartridge '16 colors, variable fonts, Crawl, Flash, Special effects 'Two 
(240 Ur.) crawls per page 'Accurate real time clock & date • Restores & displays pages, 
time & date even if power fails!' Low cost C64 computer (NTSC + Ch. 3/4 RF out) •100 Time 
á date control commands 'Infra-red controls up to 8 VCR's' Program Video Poster", 
using IBM or MAC via modem 'Control external relays • Video Poster'. Instructions on 
VHS tape • Ask about MAC d IBM Video Poster" page design program "MACP" $179.95 

Model ' Price • Descri.tion of "Video Poster" "  0.tions: Call for Demo tape 

RAMX $349.95 
C64 $179.95 
Modem $ 89.95 
BCLK $ 69.95 
PK8 $179.95 
WX1 $189.95 
WSDM $279.95 
RAIN $249.95 
1541 $189.95 
TSPI $379.95 
DVM2 $379.95 
UPS1 $279.95 

Video Poster"; 600 page Battery backed RAM-disk, cables & manual 
Refurbished computer, with power supply (1 year warranty all products) 
1200 baud Hayes modem for remote page transfer Options 
Battery clock (with RAM) restores time & date if power fails 1 ._ 
Controls 8 relays + DVM2; "WXI & WSDM "+ IR inputs 
Temp.+Ilumidity; WX1B $249.95 inc. barometric pres. 
Anamometor Wind speed and direction; (Req. PK8)  
Rain gauge daily, yearly total s in .01" increments H..--] Ielll â 
Disk drive; unlimited back up for RAMX 
Text-to-speech computer voice message each screen. 
Page controlled Digital audio;10 messages, 2 min. 
Uninterruptible power with 5 hour batteries 

NEW AppleTM Macintosh MAC Video PosterTM .hoto•ra.hs & Graphics 
Multiple Graphics & Hi res photos display on all pages 

N/Create flash, crawl text with photo graphics display pages 
N/Remote control and page insertion via Macintosh 
'Works with all new A/V Macs or NTSC display adapters 
N/Features all MAC fonts and 256 NTSC color resolution 
Model "MACP" Video PosterTM for Macintosh $495.00 

• . . 1 f • . , — .• , 
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ANTEC 

Fishel Technologies 
Division of The Fishel Company 

• CATV Design 
Turnkey 

• CATV Drafting • Projects 

• Fiber Optic Network 
Digital Video Systems 

Fiber Construction 

1-800-347-4351 

1810 Arlingate Ln., Columbus, OH. 43228 



Inc. 

Integrated Network Services, Inc. 

• Consulting 
• Base & Strand Mapping 
• As-Built Mapping 
• Design & CADD Draft-
ing 
• Xact Software 
• Novell Authorized 

NETWORK SPECIALISTS 

SCTE Member Contact: Bruce Lane 

ENGINEERING 
DRAFTING & DESIGN 

çINS offers a complete 
service package utilizing 

today's technology 
to provide customized 
solutions at prices to 

fit your budget. 

404-442-8738 

2001 Westside Drive, Bldg. 100, Suite 100, Alpharetta, GA 30201 

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 

New Construction • Installs • Balancing • Splicing 

Cable Construction, Inc. 
Performance Built Our Company 

Specializing In Rebuilds and 
Fiber Optic Installation 

Harold Bigham 

(904) 932-6869 

P.O. Box 903 

Gulf Breeze, Fl 32562 

BRIDGEPOINT 

COMMUNICATIONS INC. 

Coax and Fiber Construction 
Full Installation Services 

Subscriber Audits and Sales 

(214) 617-8888 
DALLAS, TEXAS 

III •I 

!eV lanai 

VIM 

OMMERCIAL ELECTRONICS, INC. 
CATV ENGINEERING SERVICES 

eceez caffliziete decerce (4 eeecereietic 

caesefzeuseesee aeees efeeeiefaciie:ere 

EQUIPMENT REPAIRS METER CALIBRATIONS 
• • • 

FCC PROOF OF PEFORMANCE 

FREE PICKUP IN 18 STATES 

800-247-5883 

Make Your 
Classifieds Count! 

Call 1-800-325-0156 
To Place Your Ad In 
COMMUNICATIONS 

TECHNOLOGY 

immlimmummui 
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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 

CABLE SYSTEM 
SURVEY CO. SCTE Member 

Mapping • Design • As-Builts • CAD & Drafting Services 

Let Us Map & Design 
Your Fiber Upgrade A 

1M. 

126 W. Michigan Ave. • Marshall, MI 49068 Aimmk 
(616) 781-3455 • FAX (616) 781-5177 

A Division of GLA Int crnat ional 

DESIGN 
Ti4XTENDER 

IE MAPPING INNOVATORS 

Est. 1982 

Strand Mapping 
As Built Mapping 
Rebuild Mapping 
Fiber Optic Routing 
MOU Surveys 
Map Digitizing 
System Design 

FTF-FTSA Design 
Fiber Optic Design 
Lode Data - AutoCad 
Lynx, Focus, CableView 
Microstation (DON) Experts 
File Conversions DWG - DON - DXF 
CAD System Sales & Training 

425 Woods Mill Rd. South Ste. 300 Town & Countty, Mo. 63017 
Phone: 314-579-4627 or 800-875-8786 Fax: 314-579-4628 

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 



MIDWEST CABLE SERVICES 

- NATIONWIDE BUYERS - 
CATV SCRAP CABLE AND USED LINE GEAR 

P.O. Box 96, Argos, IN 46501  
Phone: (219) 892-5537 • FAX: (219) 892-5624 

(800) 852-6276 

• System Audits 
• Direct Sales 
• Drop Replacements 
• M.D.V. Postwire and prewire 

(203) 953-3770 
(203) 546-1055 

1(800) 466-8168 
Fax (203) 953-3772 

• Installs 
• C.L.I. 
• As-Builts 
• Underground 

Contact: Ed Reynolds 
80 Vanderbilt Ave. • West Hartford, CT 06110 
110 Goodwin Rd. • Canterbury, CT 06331 

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 

AMS-1 CHARACTER GENERATOR 

ATARI Computer and Software 

only $499.00! 

OPTIONAL BATTERY BACKUP! 

Dickel Communicatons Co. 
5208 East Hanbury St./ Long Beach, CA 90808 

• Character 
Generators 
• VCR Controllers 
• Video Switches 
• Custom Hardware 
and Software 

FAX 310-496-4716 

Te!. 310-496-0674 

eceteeittee euteteeteeke 

In PAC 
CATV REPAIR 
8 0 0 - 6 7 7 - 5 2 5 5 

(5) Telsta T40 Placer Units In Stock From $8,000 

(15) Telsta-Versilift 1 Ton Buckets In Stock From $4,000 

(13) Digger Derricks Etc. 

(130) Specialized Trucks In Stock 

lell,ts.e, • 

• 

Call For Price List: 
(215) 721-4444 

Fax: (215) 721-4350 

Opdyke Inc. 
Truck & 

Equipment Sales 
3123 Bethlehem Pike 
Hatfield, PA 19440 

USA 

Quatlity Repait at Competitive Pricing 
REPAIR C ENTER 

REPAIRS & SALES 

a In Warranty Repair 
a Jerrold Addressable Repair Specialist 
a DP5, DP7 & DPV7 / Panasonic 1402, 1403 

TCI 

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 

Quality Cable & Electronics Inc. 
1950 N.W. 44TH Street Pompano Beach, Florida 33064 

C ALITY 
ELECTRONICS INC. 

13LE 

CONVERTERS 
HEADENDS 
DROP M ATERIAL 
LINE EQUIPMENT 

New / Used 
All Equipment / Competitive Prices 

Phone: 305.978. 8845 Fax: 305.978* 8831 
Call or Fax us today with your request! 
Credit terms available upon approval 

FCC PROOF OF PERFORMANCE TESTING 

TSB 

P.O. Box 244 
Yankton, S.D. 57078 

(605) 426-6140 

• 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 



Return this card for Free Information • Free Subscription COMMUNICATIONS 

TECHNOLOGY 
1995 GE1 

Mail or Fax today 
to 413-637-4343 

The information at right must be completed to 
process your request. 

III Yes, I wish to receive/continue to receive Communications Technology. 0 No 

Name  

Title  

Company  

Address  

City State Zip   

Phone Fax   

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

Circle Numbers for Free Information 

1 27 53 79 
2 28 54 80 
3 29 55 81 
4 30 56 82 
5 31 57 83 
6 32 58 84 
7 33 59 85 
8 34 60 86 
9 35 61 87 

10 36 62 88 
11 37 63 89 
12 38 64 90 
13 39 65 91 
14 40 66 92 
15 41 67 93 
16 42 68 94 
17 43 69 95 
18 44 70 96 
19 45 71 97 
20 46 72 98 
21 47 73 99 
22 48 74 100 
23 49 75 101 
24 50 76 102 
25 51 77 103 
26 52 78 104 

105 
106 
107 
108 
109 
110 
111 
112 
113 
114 
115 
116 
117 
118 
119 
120 
121 
122 
123 
124 
125 
126 
127 
128 
129 
130 

131 
132 
133 
134 
135 
136 
137 
138 
139 
140 
141 
142 
143 
144 
145 
146 
147 
148 
149 
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151 
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157 
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159 
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163 
164 
165 
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172 
173 
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175 
176 
177 
178 
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180 
181 
182 

183 
184 
185 
186 
187 
188 
189 
190 
191 
192 
193 
194 
195 
196 
197 
198 
199 
200 
201 
202 
203 
204 
205 
206 
207 
208 

209 
210 
211 
212 
213 
214 
125 
216 
217 
218 
219 
220 
221 
222 
223 
224 
225 
226 
227 
228 
229 
230 
231 
232 
233 
234 

235 
236 
237 
238 
239 
240 
241 
242 
243 
244 
245 
246 
247 
248 
249 
250 
251 
252 
253 
254 
255 
256 
257 
258 
259 
260 

261 
262 
263 
264 
265 
266 
267 
268 
269 
270 
271 
272 
273 
274 
275 
276 
277 
278 
279 
280 
281 
282 
283 
284 
285 
286 

287 
288 
289 
290 
291 
292 
293 
294 
295 
296 
927 
298 
299 
300 
301 
302 
303 
304 
305 
306 
307 
308 
309 
310 
311 
312 

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 Corr. 
10. Commercial TV Broadcaster 
11. Cable TV Component 

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

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

or Leary 
18. _ Other (please specify) 

C. Please check the 
category that best 
describes your job title: 

19. Corporate Management 
20. Management 
21. _ Programming 

TechnIcal/EnglneerIng 
22. Vice President 
23. Director 
24. Manager 
25. Engineer 
26. Technician 
27. Installer 

28. Sales/Marketing 
29. _ Other (please specify)  

D. In the next 12 months, 
what cable equipment 
do you plan to buy? 

30. Amplifiers 
31. Antennas 

32. CATV Pastee Equipment 
bcluding Coaxial Cable 

33. Cable Tools 
34. CAD Software, Mapping 
35. Commercial Insertion/ 

Character Generator 
36. _ Compression/Digital Equip. 
37. Computer Equipment 
38. Connectors/Spâtters 
39. Fleet Management 
40. - Headend Equipment 
41. Interactive Software 
42. - Littitniig Protection 
43. Vaults/Pedestals 
44. MMDS Transmission Equipment 
45. Microwave Equipment 
46. Receivers and Modulators 
47. - Safety Equipment 
48. Satellite Equipment 
49. - Subscrber/Addressable 

Security Equipment/ 
Converters/Remotes 

50. Telephone/PCS Equipment 
51. Power Suppls. (Baderies, etc.) 
52. Video Servers 

E. What is your annual cabl 
equipment expenditure? 

53. _apto $50,000 
54. $50,001 to 9100,000 
55. $100,001 to $250,000 
56. over $250,000 

F. In the next 12 months, 
what fiber-optic equip-
ment do you plan to buy? 

57. Fiber-Optic Amplifiers 
58. Fiber-Optic Connectors 
59. Fiber-Optic Couplers/Splitters 
60. Fiber-Optic Splicers 
61. Fiber-Optic Transmitter/Receiver 
62. Fiber-Optic Patchcords/ Pigtails 
63. Fiber-Optic Components 
64. Fiber-Optic Cable 
65. Fiber-Optic Closures 8 Cabinets 

G. What is your annual 
fiber-optic equipment 
expenditure? 

66. up to $50,000 
67. 650.001 to 6100.000 
68. $100,001 to 6250.000 
69. over $250,000 

H. In the next 12 months, 
what cable test 8. 
measurement equipment 
do you plan to buy? 

70. Audio Test Equipment 
71. Cable Faut 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 

I. What is your annual 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 

(Construction/Installation) 
88. Repair Services 
89. Technical Services/ Eng. Design 
90. Training Servioes 

K. What is your annual cable 
services expenditure? 

91 up to $50,000 
92. $50,001 to $100,000 
93. $100,001 to 6250,000 
94. over $250,000 

L. Do you plan to rebuild/ 
upgrade your system in: 

95. 1 year 
96. more than 2 years 

M. How many miles of plant 
are you upgrading./ 
rebuilding? 

97. up to10 Mlles 
98. 11-30 miles 
99. 31 miles or more 

COMMUNICATIONS 
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May 1995 GE2 

Return this card for Free Information • Free Subscription 

Mail or Fax today 
to 413-637-4343 

The information at right must be completed to 
process your request. 
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Company  

Address  

City State Zip   

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

Circle Numbers for Free Information 
1 27 53 79 105 
2 28 54 80 106 
3 29 55 81 107 
4 30 56 82 108 
5 31 57 83 109 
6 32 58 84 110 
7 33 59 85 111 
8 34 60 86 112 
9 35 61 87 113 
10 36 62 88 114 
11 37 63 89 115 
12 38 64 90 116 
13 39 65 91 117 
14 40 66 92 118 
15 41 67 93 119 
16 42 68 94 120 
17 43 69 95 121 
18 44 70 96 122 
19 45 71 97 123 
20 46 72 98 .124 
21 47 73 99 125 
22 48 74 100 126 
23 49 75 101 127 
24 50 76 102 128 
25 51 77 103 129 
26 52 78 104 130 
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177 
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213 
214 
125 
216 
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269 
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293 
294 
295 
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299 
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305 
306 
307 
308 
309 
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311 
312 

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. _ NOS, SIV or LPTV Operator 
09. Microwave or Telephone Comp 
10. Commercial TV Broadcaster 
11. -_ Cable TV Component 

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

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

- or Library 
18. _ Other (please specify)_ 

C. Please check the 
category that best 
describes your job title: 

19. Corporate Management 
29. 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. Ampldiers 
31. Antennas 

32. CATV Passive Equipment includ-
- ing Coaxial Cable 

33. _ Cable Tools 
34. _ CAD Software, Mapping 
35. Commercial Insertion/ 
- Character Generator 

36. _ Ccopression/Digital Equip. 
37. _ Computer Equipment 
38. _ Connectors/Splitters 
39. Fleet Management 
40. 1T-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..7_ Satellite Equipment 
49. _ Subscriber/Addressable 

Security Equipment/ 
Conveners/Remotes 

50. _ Telephone/PCS Equipment 
51. _ Power Suppls. (Batteries, etc.) 
52. _ Video Servers 

E. What is your annual cable 
equipment expenditure? 

53. up to 650,000 
54. 650,001 to 6100.000 
55. 6103,001 to 6250.000 
56. over $250,000 

F. In the next 12 months, 
what fiber-optic equip-
ment do you plan to buy? 

57. Fiber-Optic Amplifiers 
58. Fiber-Optic Connectors 
59. Fiber-Optic Couplers/Spktters 
60. Fiber-Optic Splicers 
61. Fiber-Optic Transmitter/Receiver 
62. Fiber-Optic Patchcords/ Pigtails 
63. _ Fiber-Optic Components 
64. Fiber-Optic Cable 
65. Fiber-Optic Closures & Cabinets 

G. What is your annual 
fiber-optic equipment 
expenditures? 

66. _ up to $50,030 
67. $50,001 to $100,030 
68. $100,001 to $250,030 
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. TtiRs 
81. Video Test Equipment 

I. What is your annual cable 
test & measurement 
equipment expenditure? 

82. up to $50,000 
83. $50,001 to 9100,000 
84. $103,001 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(Construction/ Installation) 

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. - $50,031 to $loo,000 
93. $100,001 to $250,000 
94. over $250.000 

L Do you plan to rebuild/ 
upgrade your system in: 

95. 1 year 
96. more than 2 years 

M. How many miles of plant 
are you upgrading/ 
rebuilding? 

97. up to10 miles 
98. 11-30 miles 
99. 31 miles or more 
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AD INDEX 
It's so simple! To obtain additional information from any of the display advertisers appearing in this issue of 
Communications 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 ad-
vertiser, but also each corresponding reader service number to be circled on the Reader Service Card. 

RR# Advertiser Page# RR# Advertiser Page# 

25  ADC Telecommunications insert 90  Masterack 77 

196  AEL Industries 5 220,221  Mega Hertz 8,101 

44  Alcatel Telecom Cable 45 223  Monroe Electronics  117 

27  Alpha Technologies 21 16  Multilink  83 

20  AM Communications 11 193  Newton Instruments 69 

23  American Lightwave System 41 240  NCA Microelectronics 72 

200,5  Antec Corporation  93,120 224  NCTI 74 

201  Avcom of VA 116 192  Northern Telecom 30,31 

202  Belden 8 34  Norsat International 33 

204  Budco 50 225  Noyes Fiber Systems 89 

195,205  C-Cor 79,84 226  Passive Devices 14 

206  Cable AML 98 190  Performed Line Products 70,71 

207  Cable Innovations 38 227  Powertronics 22 

40  Cadco 42 228  Power & Telephone Supply 73 

125  Channell Commercial 39 229,7  Power Guard 6,7 

194  Channelmatic 35 191  Rentelco 47 

208  Coast CATV Supply 101 230  Ripley Company 100 

209  Comsonics  87,89,91,93 103  Riser Bond 26,27 

38  Comsonics 95 89  RL Drake 37 

36  Corning 57 1  SCTE 90 

29  Dawn Satellite  13 231  Sadelco 114 

210  db Tronics 59 2  Sencore 2 

86  DX Communications  85 189  Sharp Electronics 60,61 

21  Exfo Engineering 51 67  Siecor 103 

15  General Instrument 25 13  Standard Communications 9 

212  GC Technologies 19 223  Stirling Connectors 117 

10  Hewlett Packard 17 105  Superior Electronics 119 

214,213  Holland Electronics  23,116 235  Telecrafter Products 4 

215  Integral  16 236  Teledyne Battery Products 75 

216  Integration Specialist 43 43  Times Fiber 49 

217  Intl Conf. on Cons. Electronics 48 146  Trilithic 29 

35  Ipitek 81 3  Trilogy  3 

218  Joslyn Electronics  12 59  Tulsat  52,53 

94  Laser Precision  58 96.  Vela Research 105 

122  Lectro Products 18 79  Vuescan 92 

219  Lemco Tool 88 55,237,238,51 Wavetek 15,63,65,67 

31  Mainline 115 188  Zenith Cable 55 
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SCTE SUSTAINING MEMBER 

CATV DESIGN 

ASSOCIATES, INC. 
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 

SYS TE IVIS 

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  

AX.SyS Communications 

P.O. Box 571 
Danielson, CT 06239-0571 

Tel: 203-774-4102 • Fax: 203-774-4783 

P.O. Box 571 
Danielson, CT 06239-0571 

Tel: 203-774-4102 • Fax: 203-774-478.3Y 

FREE 4 4 pg Catalog & 80 Audio/Video Applic. 
PS. SUPP. Es. USO PRODUCTS 

, y PHONO. NIC. 

%IV TRANS. RCN. 

VIOFO O ,VAPE, VIDEO. Y..°, Y!!!.!: 
• IRE. OSC  

1.1n/S.out Video/Au/110 
1.1n/IP-out Video/Ova. 
2.1n/24.oul /mho Only 

• 1.1n/32.00 
VId•R Audio Dial Amp's. 
ROB-Sync DWI. AntRls. Routing Switch«. 

OOPAMP LABS INC (2 1 3) 9 3 4-3 5 6 6 
1033 N Sycamore Av LOS ANGELES CA, 90038 

dB-tronics 
Cable Television Equipment 

Soles & Service Center 

Check Us Out For 

rihsxtirarge 
Parts & Services 

Genuine S-A Parts In Stock 

./ Factory Trained Repair 

„/ Sales of New & RMF Equipment 

Purchase of Wreck-Out & Excess 
Equipment 

si 450 & 550 MHz Equalizers 

CALL OR FAX US FIRST 

Telephone: 803-574-0155 

4›. • USA Toll Free: 800-356-2730 
Fax: 803-574-0383 4o, 

dB-tronics. Inc. 
145 Tradd Street 

Spartanburg, SC 29301 
USA 

r 

Commercial Spun Aluminum Antennas 
AZ/EL, POLAR, HORIZON & DUAL AXIS MOUNTS 

SIZES 

3 meter 10' 

3.3 meter 11' 

3.7 meter 12' 

3.9 meter 13' 

4.2 meter 14' 

4.5 meter 14.8' 

5 meter 16' 

CALL FOR PRICING 
(800) 627-9443 

DH Satellite 
600 N. Marquette Rd. 

Prairie du Chien, WI • USA • 53821 

Phone (608) 326-8406 
Fax (608) 326-4233 

Professional 
Technical Services Inc. 41137) 
An Engineering Services Company dedicated to: 
• SWEEP - BALANCE - PROOF 

• CALAN EQUIPPED - 1GHz 

• COMPUTERIZED REPORTING 

• SPLICING & ACTIVATION 

• SYSTEM MAINTENANCE AND REPAIR 

• 750 MHz SWEEP EXPERIENCE 
• ELECTRONIC UPGRADES - RESPLICE 

CINCINNATI, OHIO 
FAX: 513-583-1140 800-457-4569 

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 

E 
LEE ENTERPRISE 
A Division of Diamond W Investments, Inc. 

623 4th STREET • P.O. BOX 590 • DESHLER, NEBRASKA 68340 

DOWNSIZE 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 ... $ 225.000 

Female Business Enterprise • Complete Cable Equipment Repair 

1-800-551-0096 1-800-551-0096 1-800-551-0096 
• Return shipping and minor parts included in price 

E 
MODULATOR REPAIR ... $68.500 

PROCESSOR REPAIR ... $68.50* 

RECEIVER REPAIR ... $68.500 

DOUGHY / SOLD / SERVICED 
G. I. VideoCipher H - $299 I Standard 24 PC - $225 
Mag. 5-330 Trunk - $299 N SA 330 Trunk - $199 
Jerrold SJ Trunk 301 - $199 Syl/Tex 2000 Trunk - $199 
Jerrold SJ Trunk 400 - $299 Jerrold JLE-400 - $ 85 

S Magnavox 5LE330 - $ 85 Jerrold SJ 450 Trunk - $435 
SA Slimline 450 Trunk - $435 T Jerrold SLE/SLR - $ 19 
SA 8525 w/ Remote - $ 25 0 Hamiln CRX - $ 12 
Pioneer BC-2002/2 - $1.99 C Tocom 5503-A - $ 40 

Assorted Taps - $ 1.50 K C-Cor 450 LE NEW - $175PLY MINIMUM QUANTITIES AP - CALL FOR COMPLETE INVENTORY LIST 

/trus/t. ,..._,-ireleieeCE Wile.47 WE-11FM -redrew- ,se.re 
ALL TYPES OF EQUIPMENT NEEDED - FAX LIST 

SEUVICES. INC- (610) 279-8000 • 800-WT ARENA • FAX 279-5805 



rIndustry 
Service 
Since 
1 966 

„A( ROCKY MOUNTAIN 
JUMPER CABLES 
P.O. Box 9707 • Helena, MT. 59604 

Custom Made 
Jumper Assemblies 

All Brands Fittings/Cable 
• F Male • RO - 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 

• Strand Mapping 
• Digitizing Services 
• LODE Data 171111111111111111111111111111 -r 

• As-Built Mdpping 

• System Design 
• System Walkout 
• 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 

Main Line Equipment, Inc. 
National Distributor for Pathmaker 
Large Stocks of Jerrold & Magnavox 

330/450 Line Gear 

WE BUY: 
Used converters & used line gear 

WE SELL: 
Refurbished converters & line gear 

WE REPAIR: 
Converters & line gear for cable systems 

AT ALL REASONABLE PRICES 
1-800-444-2288 • FAX 310-715-6695 

Los Angeles, California 

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 

Su bTRAC KE R® 
CATV-SMATV-MMDS 
BILLING SYSTEM 

US-CON-International Versions 
Version en Eseañol 

111 NUM 111MI 

LoW COST: FRONI US $599 
STATEMENTS, TABASE 

MANACEMENT REPORTS 

IBNI PC ComcyriBLI: 
F.‘ti•I'.%Nn RELIABLE 

\N 5. \ 111111 - TO V, 11 (' Ill la bill( 

SubTRACKER 
1-403-354-2510 or FAX 1-403-354-8780 

FM Microwave 
Spares & Repairs 

By 
CommSpec 

çç 

— Complete "G, H, BX & X 
Line' Repairs & Retunes 

D New Replacement Power 
Supplies & Harnesses 

D Channel Flters & Waveguide 
Branching 

E Used Equipment Purchased & 
Sold 

Field & Training Services 
Available 

Don Sicard 
TEL (508) 373-0657 
FAX. (508) 374-0154 

CommSpec 
6 Tyler Park 
P.O. Box 968 
Haverhill, MA 01831 USA 

çkDJONESuRpLus 
WE BUY AND SELL QUALITY CATV EQUIPMENT 

LINE AMPLIFIERS, TAPS, CONNECTORS 
CONVERTERS - ALL TYPES AND MAKES 

HEADEND EQUIPMENT 

FSA • (619) 757-3008 • Fax 16191757-4048 

Sadelcorn R&D 
1 GHz 

White Noise 
Source 

Santa Barbara, CA TEL/FAX 805-682-3341 

COAST CATV SUPPLY 
IN STOCK 

NEW 8i REFURBISHED 
Amps, LE's, Taps, Splitters 
Connectors & Headends 

ALL BRANDS 270 TO 550 MHz 
Call for updated price list 

reril = 

We Buy - Wanted: ALL BRANDS 
YOUR USED OR EXCESS EQUIPMENT 

Fax your used/excess list 
(USA) 909-272-2360 Fax: 909-272-3032 

WE SELL SURPLUS 
NEW St 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 

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 



Wanted: 
Experienced CATV construction fore-
man. Overhead and Underground, 
Send resume to 10619 82nd Ave. NW, 
Gig Harbor, WA 98332. 

COMPLETE STAFFING 
FOR CATV 

CABLE OPERATIONS 
AND MANUFACTURERS 

Management 
Marketing • Engineering 

JIM CAHOON 
Cable Operations and Engineering 

Since 1966 

7100 East Belleview, #102 
Englewood, CO 80111-1634 

Ph: (303) 779-8890 

Fx: (303) 779-8139 

Bak,. erCo. att 1259 Rt 46 • Parsippany, NJ 07054 
SPECIALIST IN THE 

fey  Executive Search COMMUNICATIONS INDUSTRY 
Our NATIONAL and INTERNATIONAL clients include MSO's, Networks, 

Telecos. Suppliers, Regional & Independent Operators. Executive and Management 
positions in all disciplines across industry lines. 

201-263-3355 • Fax 201-263-9255 
DAVID ALLEN, JUDY BOUER-PRINCIPALS  

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 

Vice President of Technology 
Cable TV programmer, involved in the transition 

from Analog delivery of movies and other ser-

vices to digitally compressed delivery of a multi-

plicity of diverse services, seeks a Vice President 

of Technology, with experience and knowledge in 

areas of CATV system design, playback/uplink 

hardware and software, digital compression, stu-

dio/post production, and broadcast experience, 

to manage the technology associated with the 

delivery of these services. This person will work 

with equipment vendors and cable operators to 

translate our needs into implementable systems, 

and supervise the work of the technology depart-

ment. At least 10 years of applicable Technical 

Management and Electrical Engineering degree 

are required, with an MS or higher degree pre-

ferred. Send resume and salary history to Tech-

nology, P.O. Box 4917, Englewood, CO 80155. 

Drug test required for successful candidate. An 

interview will be required of all successful appli-

cants. EOE/MF 

Peter 

FFrrooeehhlich & Co. lich 
search 

SCTE Sustaining 
Member 

P.O. Box 339 Weatherford, TX 76086 
(800) 742-4947 FAX (817) 594-1337 

All levels of 
Technical Positions - 
Corporate to Hourly. 
Positions Available 

Nationwide. 
Call or Write. Fees Paid. 

ENGINEERING 
MOVE IN ..... 

D • 1 • R 
Help Us Engineer 

Information Superhigh 

Scientific-Atlanta is a Fortune 500 company Organizational, independent 
with annual sales of over $800M. The , management, communications 
Atlanta-based Broadband Communica- .f7, and presentation skills also 
lions Group (BCG) is a world leader in ,f: required. Some travel necessary. 
providing top-of-the-line equipment to 
the cable, corporate television and We offer a competitive salary, 
telecommunications industries. We benefits and opportunities for 
are seeking self-motivated Sr. 
Applications Engineers to be 
based in Denver, Atlanta and 
other areas 

SENIOR 
APPLICATIONS 
ENGINEERS 
Responsibilities include 
preparing technical solu-
tions pertaining to distri-
bution/fiber products 
and architectures in 
salessupport. The ideal 
candidates will have 
8-10+ years related 
CATV experience, 
BS degree 
preferred. 

growth with a proven mainstay 
in the CATV industry. For con-
sideration, send your resume 
with salary requirements to: 
Scientific-Atlanta, Human 
Resources/ AEWT, 4386 
Park Drive, AU-32-F, Norcross, 
GA 30093. No phone calls 
please. We will respond only to 
candidates selected for interviews. 

rale, Scientific 
Atlanta 

An Equal Opportuniry Employer, M/F/D/V 



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 do Paul Arvin 
Fax # (214) 690-6014 or mail to: PO Box 831090 
Phone # (800) 998-2742 Richardson, TX 75083 

Cox Communications, Inc. is seeking 
experienced cable television professionals 
for the following career opportunities: 

Director of Construction - Phoenix, Arizona 
The ideal candidate will have 5 - 10 years of experience in directing con-
struction activities in metropolitan areas. Thorough knowledge of aerial, 
underground, and fiber optic construction practices required. Excellent 
administrative, organizational, and communications skills are needed. 
Strong capital and operating budgeting skills are required. PC skills in a 
Windows environment are required. The ideal candidate will have a 
proven track record of effective communications with utility companies, 
municipalities, customers, and system operations during major projects. 
Strong interpersonal management skills also required. Will supervise a 
staff of (20) associates. 

Director of Design & Field Engineering - Atlanta, Georgia 
The ideal candidate will have 3-5 years experience in directing design of 
major metropolitan CATV systems using in-house and contract design re-
sources. Experience in development of CADD & GIS systems standards 
at MSO and/or major market level is preferred. Experience in develop-
ment of design specifications and interfacing with vendors is also desired. 
Knowledge of AutoCADD, Mapinfo, Intergraph, and LAN's is needed. 
Strong interpersonal communications skills needed. Will supervise staff 
of (7) in-house associates. 

(6) CADD Designers - Atlanta, Georgia 
Ideal candidates will have 1 - 3 years experience in cable television 
system design. Thorough knowledge of AutoCADD and Lode Data is 
required. Knowledge of GIS mapping and fiber optic network layout 
is necessary. Experience in Lisp programming, Mapinfo, Intergraph is 
a plus. 

COX COMMUNICATIONS, INC. 
IS AN EQUAL OPPORTUNITY EMPLOYER. 
Send resumes to: Cox Communications 
Attn: Construction Service 
1400 Lake Hearn Dr. 
Atlanta, GA 30319 

CO 
COMMUNICATIONS 

CATV BROADCAST 
PERSONNEL SERVICES 
ALL LEVELS OF POSITIONS FILLED NATIONWIDE 
• Technicians • Engineers • Managers • Sales 

Send resume with salary requirement to address below. 
Employer Inquiries Invited. 

Communication Resources  
The Communication Personnel Specialists 
P.O. Box 141397 • Cincinnati, OH 45250 
606-491-5410 / FAX 606-491-4340 

SENIOR REPAIR TECHNICIAN 
PDI, a CATV Specialty Supplier has an 
opening for a senior "hands on" techni-
cian to manage a headend, line and 
converter equipment repair facility at its 
Boca Raton, Florida headquarters. Du-
ties include the ability to test, evaluate 
and repair proprietary and competitive 
electronic equipment and train support 
personnel in these procedures. 

Strong leadership, organization and 
communication skills and previous ex-
perience with CAN equipment repairs 
are essential. Salary will be commen-
surate with ability. This is a real growth 
opportunity! 

We maintain a "DRUG FREE, NON 
SMOKING ENVIRONMENT'. 

FAX/MAIL resume with salary history or 
CALL: 

Don Edelman 
Passive Devices Inc. 

6353 West Rogers Circle 
Boca Raton, FL 33487 

(407) 998-0600 
FAX: (407) 998-0608 

SALES MANAGER-
CATV TEST 

We are seeking talented sales professionals 
who will be responsible for regional sales 
management for our CAN product line. You 
will develop relationships with industry lead-
ers on the west coast to ensure that 
Wavetek products are specified throughout 
their organizations. You will also be respon-
sible for developing new business and man-
aging major accounts. 

Requirements include BS/BA or equivalent 
sales experience. Minimum 5 years sales 
experience, and three years CATV or 
telecommunication sales. Demonstrated 
technical knowledge of the test instrumenta-
tion industry. Must have excellent verbal, 
written and presentation skills. 

Wavetek is an industry leader in test instru-
mentation and has a strategy to aggressively 
grow in next generation technologies. We 
offer competitive salary and benefit pro-
gram. Qualified candidates may send your 
resume to: Wavetek, 9045 Balboa Ave., 
San Diego, CA 92123. 

W AVETEK 
EOE M/F/D/V Principals Only 



BOOKSHELF 

The following is a listing of some of 
the videotapes currently available by 
mail order through the Society of 
Cable Television Engineers. The prices 
listed are for SCTE members only. 
Nonmembers must add 20% when or-
dering. 

4r Signal Leakage and CLI Testing — A 
basic presentation of signal leakage and 
CLI testing including what they are and 

how to deal with them. This program, 
which features Tom Polis and Robert 
V.C. Dickinson, provides necessary in-
formation concerning FCC rules and 
limits, grandfathering, filing and equip-
ment. Ground measurement techniques 
and flyover procedures also are dis-
cussed. This is a useful tool for devel-
oping your own plan to deal with FCC 
requirements. (70 min.) Order #T-1060, 
$45. 

MEET MINIMAX! 

Model Shown: 
Minimax-M800 

Peak Performance in the 
Palm of Your Hand 

Accurate, lightweight, 
rugged, easy to operate, 
and low cost — 

Sadelco's new MINIMAX 
Signal Level Meters come 
in two versions to meet 
your special needs — 
CATV versions feature: 
CI Digital dB Readout 
0 -30 to +50 dBmV range 
Autoranging Attenuator 

1VIMDS versions feature: 
DReal-time Microammeter 

and Digital dB Readout 
10 -20 to +40 dB range 
MMDS downconverter 
power supply 

All Models Feature: 
0 Fast Digital Tuning with 1 dB accuracy 
01 C/N Hum and Favorite Channel Pgm. 
DFrequency ranges from 5-862 MHz available 

Call today to find out what MINIMAX can do for you! 

1-800-569-6299 
Worldwide call 201-569-3323 

European Distributor Inquiries Welcome! 

memo 75 West Forest Ave. • Englewood, NJ 07631 USA 
(201)569-3323 • Fax(201)569-6285 

Reader Service Number 231 

4,- Category V Review Course: Data Net-
working and Architecture — Al Kuolas 
discusses digital data and methods of 
transmission, covering such topics as 
bits and bytes, parity bits, verification, 
formats of information, networking, mod-
ulation and multiplexing. (1 hr.) Order 
#T-1061, $35. (Reference for BCT/E 
Category V) 

ir Category VI Review Course: Termi-
nal Devices — William Cohn and Mike 
Long discuss regulatory agencies and 
standards, signal levels, noise figures, 
locating the source of ingress, installa-
tion equipment and practices, convert-
ers, remote controls, interfacing with 
consumer equipment and emerging 
technologies. (1-1/2 hrs.) Order #T-
1062, $45. (Reference for BCT/E Cat-
egory VI) 

Note: The videotapes listed this month 
were recorded at Cable-Tec Expo '88 in 
San Francisco. They are in color and 
available in the NTSC 1/2-inch VHS for-
mat only. They are available in stock 
and will be delivered approximately 
three weeks after receipt of order with 
full payment. 

Shipping: Videotapes are shipped 
UPS. No P.O. boxes, please. SCTE 
pays surface shipping charges within 
the continental U.S. only. Orders to 
Canada or Mexico: Please add $5 
(U.S.) for each videotape. Orders to Eu-
rope, Africa, Asia or South America: 
SCTE will invoice the recipient for addi-
tional air or surface shipping charges 
(please specify). "Rush" orders: a $15 
surcharge will be collected on all such 
orders. The surcharge and air shipping 
cost can be charged to a Visa or Mas-
terCard. 

To order: All orders must be prepaid. 
Shipping and handling costs are includ-
ed in the continental U.S. All prices are 
in U.S. dollars. SCTE accepts Master-
Card and Visa. To qualify for SCTE 
member prices, a valid SCTE identifica-
tion number is required, or a complete 
membership application with dues pay-
ment must accompany your order. Or-
ders without full and proper payment will 
be returned. Send orders to: SCTE, 669 
Exton Commons, Exton, PA 19341 or 
fax with credit card information to (610) 
363-5898. 

4 
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Fuzzy Picture --- Not With This!!! 

"THE CORRECTOR" CLEARVIEW 1000 

ACTIVE OfilL Ftjl ,04ÉCILJ, 

Ir 
The Corrector MAIN 

CINE 

"The Corrector" is a video processor which uses state Df the art techniques to 

restore the video definition and eliminate the smearing and blurring commonly 
found in positive trapping systems. When used as a sLbstitute for the internal 

pre-emphasis circuit found in most positive trap encoders, a dramatic improve-
ment in crispness and clarity will result. Compensates for chroma distortions 

caused by non-broadcast quality head end equipment. If you are fed up with 

complaints like "Why are my basic channels so much clearer than my pay 

channels'?" and answers like "That is the \Nay positive traps work", try "The 

Corrector" and see what happens. 

For more information please call us at: 
(800) 444-2288 

MAIN LINE EQUIPMENT, INC. 
831-837 SandhiII Avenue 

Carson, CA 90746 
Fax (310) 715-6695 

MLE 

Reader Service Number 31 
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CALENDAR 

May 
7-10: National Show, Dallas Con-
vention Center, Dallas. Contact 
National Cable Television Associa-
tion, (202) 775-3669. 
9: SCTE Chattahoochee Chapter 
seminar, leakage measurements 
and FCC public inspection files, 
Ramada Inn, Dunwoody, GA. Con-
tact Greg Worthman, (404) 874-
8000, ext. 250. 
9: SCTE Ohio Valley Chapter 
testing session, BCT/E and In-
staller exams to be administered, 
Cincinnati. Contact Jon Schatz, 
(614) 221-3131. 
9-10: Scientific-Atlanta broad-
band training course, hybrid 
fiber/coax system sweep and bal-
ance, Atlanta. Contact Bill Brobst, 
(404) 903-6306. 
9-11: C-COR training seminar, 
cable TV technology, Fremont, 
CA. Contact (800) 233-2267. 
9-11: C-COR training seminar, 
broadband communications tech-
nology, State College, PA. Contact 
(800) 233-2267. 
9-11: SCTE Wheat State Chapter 
testing session, BCT/E exams to 
be administered, Great Bend, KS. 

al JI 
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Contact Jim Fronk, (316) 792-
2574. 
10: SCTE Mid-South Chapter 
testing session, BCT/E exams to 
be administered, Time Warner of-
fice, Memphis, TN. Contact Kathy 
Andrews, (901) 365-1770, ext. 
4110. 
10: SCTE Ohio Valley Chapter 
testing session, BCT/E and In-
staller exams to be administered, 
Cincinnati. Contact Jon Schatz, 
(614) 221-3131. 
11: SCTE Magnolia Chapter test-
ing session, BCT/E and Installer 
exams to be administered, Rama-
da Coliseum, Jackson, MS. Con-
tact Robert Marsh, (601) 932-
3172. 
11: SCTE New England Chapter 
testing session, Installer exams to 
be administered, Worcester, MA. 
Contact Tom Garcia, (508) 562-
1675. 
11: SCTE Penn-Ohio Chapter 
seminar, emerging technologies, 
annual business meeting and elec-
tion of officers, Sheraton Inn North, 
Pittsburgh. Contact Marianne Mc-
Clain, (412) 531-5710. 
11: Society of Cable Television 

Planning Ahead 
June 14-17: Society of Cable 
Television Engineers Cable-Tec 
Expo, Las Vegas, NV. Contact 
(610) 363-6888. 
Aug. 13-15: Great Lakes Cable 
Expo, Indianapolis. Contact (317) 
845-8100. 
Oct. 31-Nov. 2: Private Cable & 
Wireless Show, Miami Beach, 
FL. Contact (713) 342-9826. 
Dec. 6-8: The Western Show, 
Anaheim, CA. Contact (510) 
428-2225. 

Engineers Tele-Seminar Pro 
gram, Convergence (Part I), to be 
shown on Galaxy 1R, Transponder 
14, 2:30-3:30 p.m. ET. Contact 
SCTE national headquarters, 
(610) 363-6888. 
12: SCTE Palmetto Chapter sem-
inar, video, headend and system 
proof-of-performance tests and 
measurements, Martinique Hotel, 
Myrtle Beach, SC. Contact John 
Frierson, (803) 777-5846. 
13: SCTE Cascade Range Chapter 
testing session, BCT/E exams to be 
administered, Portland, OR. Contact 
Cindy Welsh, (503) 667-9390. 

15: Scientific-Atlanta broadband 
training course, fundamentals of 
the hybrid fiber/coax network, 
Chicago. Contact Bill Brobst, (404) 
903-6306. 
15: SCTE North Country Chapter 
testing session, Installer exams to 
be administered, Paragon Cable 
office, Minneapolis. Contact Bill 
Davis, (612) 646-8755. 
15: SCTE Oklahoma Chapter 
seminar, fiber-optic cable con-
struction and troubleshooting, 
Moore-Norman Vo-Tech Center, 
Norman, OK. Contact Oak Bandy, 
(405) 364-5763, ext. 249. 
15-18: Antec Fiberworks training 
course, fiber-optic systems, Den-
ver. Contact (800) 342-3763. 
15-19: General Instrument train-
ing course, broadband communi-
cations network design, Dallas. 
Contact Lisa Nagel, (215) 830-
5678. 
16-17: Scientific-Atlanta broad-
band training course, hybrid 
fiber/coax field test and measure-
ment, Chicago. Contact Bill Brobst, 
(404) 903-6306. 
16-17: Scientific-Atlanta broad-
band training course, interactive 

HATA PAIR! 
• 

• 1401LANC11 

HMA 500 Agile Modulator 
Agile Processor 

500MHz * SAW Filtered * Switching 
Front Panel Channel Display 

Quality Head-end Products 
at the Right Price 

1-1OLLAIVD 
ELECTRONICS CORP, 

Ventura, CA USA 

(800) 628-4511 

(805) 339-9060 

(805) 339-9064 fax 

2-1000 MHz In One Sweep! 

AVCOM's PSA-65A 
Portable Spectrum Analyzer 
The newest in the line of rugged spectrum analyzers from AVCOM 

offers amazing performance for only$2855. 
AVCOM's new PSA-65A is the first low cost general purpose 

spectrum analyzer that's loaded with features. It's small, accurate, 
battery operated, has a wide frequency coverage - a must for every 
technician's bench. Great for field use too. 
ThePSA-65A covers frequencies thru 1000 MHz in one sweep with 

a sensitivity greater than -95 dBm at narrow spans. ThePSA-65A is 
ideally suited for 2-way radio, cellular, cable, LAN, surveillance, educa-
tional, production and R&D work. Options include frequency extenders 
to enable thePSA-65Ato be used at SATCOM and higherfrequencies, 
audio demod for monitoring, log periodic antennas, carrying case 
(AVSAC), and more. 

For more information, write, FAX, or phone. 

AVCOM 
500 SOUTHLAKE BOULEVARD 

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

Receive brochures ON-LINE via AVCOM's new AVFAX. 

Call from your fax and be ready to receive. 804-379-0500 

Reader Service Number 214 Reader Service Number 201 
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broadband delivery system 
overview, Chicago. Contact Bill 
Brobst, (404) 903-6306. 
16-18: C-COR training seminar, 
broadband, CATV laboratory, 
State College, PA. Contact (800) 
233-2267. 
17: SCTE Badger State Chapter 
testing session, BCT/E and In-
staller exams to be administered, 
Fond du Lac, WI. Contact Brian 
Revak, (608) 372-2999. 
17: SCTE Big Sky Chapter semi-
nar, BCT/E and Installer exams to 
be administered, Billings/Laurel 
Mt., MT. Contact Marla DeShaw, 
(406) 632-4300. 
17: SCTE Dakota Territories test-
ing session, BCT/E exams to be 
administered, Watertown, SD. 
Contact Tony Gauer, (605) 426-
6140. 
17: SCTE Dixie Chapter seminar, 
basic telephony and current sys-
tem architectures, Holiday Inn, 
Huntsville. AL. Contact Powell 
Bedgood, (205) 733-1679. 
17: SCTE Ohio Valley Chapter 
seminar, competing in a changing 
industry, Cincinnati. Contact Frank 
Adams, (216) 826-2941. 
17: SCTE Oklahoma Chapter 
seminar, fiber-optic handling and 
construction practices, Moore/Nor-
man Vo-Tech Center, Norman, 
OK. Contact Oak Bandy, (405) 
364-5763, ext. 249. 
17: SCTE Piedmont Chapter 

seminar, competitive access, 
Raleigh, NC. Contact Mark Eagel, 
(919) 220-3889. 
17: SCTE San Diego Chapter 
seminar, San Diego. Contact Kath-
leen Horst, (310) 715-6518. 
18: SCTE Big Sky Chapter semi-
nar, BCT/E and Installer exams to 
be administered, Elks Lodge, He-
lena, MT. Contact Marla DeShaw, 
(406) 632-4300. 
18: SCTE Dakota Territories test-
ing session, BCT/E exams to be 
administered, Fargo, ND. Contact 
Tony Gauer, (605) 426-6140. 
18: SCTE Michiana Chapter 
testing session, BCT/E exams to 
be administered, LaPorte, IN. 
Contact Russ Stickney, (219) 
259-8015. 
18: SCTE Ohio Valley Chapter 
seminar, competing in a changing 
industry, Cleveland. Contact Frank 
Adams, (216) 826-2941. 
18-19: Scientific-Atlanta broad-
band training course, analog head-
end and earth station system, 
Chicago. Contact Bill Brobst, (404) 
903-6306. 
19: SCTE Central Indiana Chap-
ter seminar, BCT/E Category VII 
tutorial, Speedway Motel, Indi-
anapolis, IN. Contact Gordie 
McMillen, (317) 353-2225. 
20: SCTE Chaparral Chapter 
seminar, telephony transmission 
on coaxial cable, Sandia Prepara-
tory School, Albuquerque, NM. 

Contact Bob Wiseman, (505) 761-
6243. 
21: SCTE Old Dominion Chapter 
seminar, BCT/E Category V tutori-
al, data networking, BCT/E and In-
staller exams to be administered, 
Holiday Inn, Richmond, VA. Con-
tact Margaret Fitzgerald, (703) 
248-3400. 
22: SCTE Old Dominion Chapter 
seminar, digital compression and 
DBS, BCT/E and Installer exams 
to be administered, Holiday Inn, 
Richmond, VA. Contact Margaret 
Fitzgerald, (703) 248-3400. 
22-24: Scientific-Atlanta broad-
band training course, hybrid 
fiber/coax operation and mainte-
nance, St. Louis. Contact Bill Brob-
st, (404) 903-6306. 
22-25: Antec Fiberworks training 
course, digital networks, Philadel-
phia. Contact (800) 342-3763. 
22-25: Siecor training course, 
fiber-optic installation and splicing, 
maintenance and restoration, 
Keller, TX. Contact (800) 743-
2671. 
23: SCTE Desert Chapter semi-
nar, BCT/E Category IV, distribu-
tion systems, El Rancho, Beau-
mont, CA. Contact Bruce Wedek-
ing, (909) 677-2147. 
23-25: C-COR training seminar, 
digital video and fiber-optic net-
working, State College, PA. Con-
tact (800) 233-2267. 
24: SCTE Gateway Chapter test-

ing session, BCT/E exams to be 
administered, St. Louis. Contact 
Don Widaman, (314) 272-3900. 
24: SCTE Heart of America 
Chapter testing session, BCT/E 
exams to be administered, Blue 
Springs, MO. Contact David Clark, 
(913) 599-5900. 
24: SCTE Snake River Chapter 
seminar, proof-of-performance 
video measurements, BCT/E and 
Installer exams to be administered, 
Weston Plaza, Twin Falls, ID. Con-
tact Neil Ransbottom, (208) 232-
1894. 
25: SCTE New England Chapter 
testing session. Best Western, 
Marlboro, MA. Contact Tom Gar-
cia, (508) 562-1675. 
25: SCTE Shasta/Rogue Chapter 
seminar, BCT/E and Installer 
exams to be administered, Miners 
Inn, Yreka, CA. Contact Mark 
McIntosh, (503) 476-6362. 
25: SCTE New England Chapter 
testing session, BCT/E and In-
staller exams to be administered, 
Best Western, Marlboro, MA. Con-
tact Tom Garcia, (508) 562-1675. 
26: SCTE Wheat State Chapter 
testing session, BCT/E exams to 
be administered, Great Bend, KS. 
Contact Jim Fronk, (316) 792-
2574. 
30-31: Antec Fiberworks training 
course, broadband cable TV tech-
nology, Denver. Contact (800) 
342-3763. 

4X1 RF SWITCH 
Model 630 

4x1 RF SWITCH 
Model 630 

Monroe Electronics is pleased to introduce the 
new Model 630, 4X1 RF Matrix Switch. The 
630 provides 4X1 RF switching with a 
frequency response above 750 MHz. The 630 
is so easy to use that it only takes a simple 
contact closure to make a switch selecton. 
Plus, it can be used as a 1x4 or 4x1. So call 
Monroe today and we'll be happy to help you 
manage your switching problems. 

MADE 
1r IN 

USA 

MONROE 
ELECTRONICS 800 821 6001 

716 765 2254 
LYNDONVILLE, NY 14098 FAX 716 766 9330 

Quality Connections 
for over 20 years 

1 GHz GOLD LINE SERIES 
for aluminum sheathed cables. 

1 GHz SPP SERIES (Push Pull) 
crimpless brass connectors for 

indoor and outdoor application. 

n. 

STIRLING 
1,11 

CONNECTORS INC. 

211 Telson Rd., Markham, Ont., 
L3R 1E7 Canada, 
Phone: 19051475-6920 
Toll Free:1-800-285-3940 
Fax: (9051475-7228 

Serving the industry since 1973 

Reader Service Number 234 Reader Service Number 223 
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PRESIDENT'S MESSAGE  CTE   

A new name, a new future 
By William W. Riker 
President, Society of Cable Television Engineers 

Since its formation in 1969, the Soci-
ety of Cable Television Engineers 

has been at the forefront of the techni-
cal development of the broadband 
communications industry. The organi-
zation has evolved and grown to be-
come the industry's foremost provider 
of training, certification and standards. 

Today, with the communications in-
dustry literally exploding with a variety 
of technologies and new cable-based 
forms of media delivery, SCTE has 
taken a major step to stay current with 
this rapid evolution by changing its 
name. 
I am pleased to let you know that, as a 

result of a referendum vote by the SCTE's 
more than 13,000 national members, we 
will be altering our name to become the 
Society of Cable Telecommunications En-
gineers. 

The new name was initially pro-
posed by the Society's Planning Com-
mittee at the 1994 Texas Show last 
February. We followed this proposal 
with 10 months of research, which in-
cluded publishing a survey in the Soci-
ety's monthly newsletter, Interval, that 
polled members on their initial support 
of this transition. 

This initial polling drew a largely fa-
vorable response, prompting the inclu-
sion of the referendum vote on this 
year's election ballot, along with voting 
for seven open positions on our nation-
al board of directors. The membership 
overwhelmingly supported the new 
name — 93% of all voting members fa-
vored the change, which will officially 
occur in June, when it is confirmed by 
the board of directors at its meeting 
held prior to Cable-Tec Expo '95. 

This year's Expo will mark a turning 
point, after which we will thereafter be 
known as the Society of Cable Telecom-
munications Engineers Inc. 

With this transition, SCTE advances 
into the widely developing arena of multi-
ple media and interactive cable services. 
Our name change continues a trend set 
by a number of industry organizations that 
have undergone similar transitions, in-
cluding the Cable Telecommunications 
Association (formerly the Community 

Antenna Television Association), Women 
in Cable and Telecommunications and 
the Pennsylvania Cable Telecommunica-
tions Association. 

This alteration of the Society's name 
is intended to address changes in both 
the industry and the disciplines com-
prising SCTE's membership. It more 
accurately represents our members 
and our field, which is currently evolv-
ing from "cable TV" into the more 
broadly defined area of "cable telecom-
munications." 

The new name more accurately repre-
sents the technical personnel of an in-
dustry that is currently undergoing a 
transformation from providers of TV en-
tertainment to a modern telecommunica-
tions network. This transition better en-
ables the Society to be responsive to the 
training needs and rapid changes taking 
place in all forms of cable-delivered 
media including television, telephone, 
data, alternate access, LAN, WAN, com-
puter, interactive and multimedia ser-
vices. 

With our ability to help cable TV per-
sonnel stay current with the new devel-
opments in cable technology, I feel 
SCTE's services will have a greater im-
pact on the industry's future than ever 
before. The telcos' entry into the cable 
field, which appears just over the hori-
zon, could mean an explosion of fierce 
competition, mergers, buyouts and 
many cable professionals crossing 
over into telephony or finding them-
selves working with telco equipment. 

New seminar 
One way that we will help our indus-

try deal with such situations is through 
our new seminar, "Introduction to Tele-
phony." It is a three-day seminar de-
signed for cable TV personnel that will 
provide information on the basics of 
telephone system operations, tele-
phone networks and customer equip-
ment along with various interconnect 
and service options. 

The seminar also will be beneficial 
for nontechnical personnel who will re-
ceive a comprehensive understanding 
of the general workings of telephony. It 
will be presented by SCTE Director of 
Training Ralph Haimowitz, who is wide-
ly recognized throughout the telecom-

munications world as one cf its fore-
most instructors. 
We believe that the telepnone com-

panies are training their employees in 
cable TV. The question that faces cable 
television companies is, "Are you train-
ing your staff in telco technology?" We 
believe that the answer in many cases 
may be "no." That is why we developed 
a new seminar — to fill this void. 

Offered as part of SCTE's Technical 
Training Seminar Program, which in-
cludes its "Technology for Technicians 
I and II" and "OSHA/Safety" seminars 
(both taught by Haimowitz at a variety 
of locations across the country), this 
course deals primarily with basic tele-
phone systems and services. See 
"SCTE News" on page 19 for more de-
tails on the seminar's outline. 

As the industry moves with the cur-
rent of cable evolution, the Society will 
continue to work to serve the needs of 
its members. The name change re-
flects the changes that are occurring 
worldwide as cable-based companies 
exercise their flexibility and redefine 
themselves. So too, the Society will 
provide information and education on 
the different issues and methods as 
they develop. Changing technology will 
lead to the challenges of increased 
consumer demands and expectations. 
SCTE will be there to help you face 
these challenges. CT 
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STATus MONITORING 
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Cheetah 

What The LC-1000 Line Monitor Can Do For You 

A Measure up to 1 GHz 

• Overcome ingress with frequency 
agile RF data modems 

A Complete upgrades easily with 
remotely reprogrammable firmware 

• Monitor what you need including: 
RF levels, AC power and temperatures 

inally, a line monitor priced for implementation throughout the cable plant. Place it just 
IF beyond fiber nodes, at splits or termination points for status monitoring applications. 
The CheetahTM LC-1000 provides a cost-effective automated solution for alarms, remote 
diagnostics and scheduled testing and analysis. 

T he typical status monitoring system tells you only if the voltages on active devices are within 
specifications. With the LC-1000, you will receive alarms if RF levels drift beyond limits you set. 

You can continuously monitor the quality of the signal your subscribers are receiving. 

Before finalizing your status monitoring solution, be sure to evaluate the LC-1000. 
Call today for a demonstration. 

(813) 756-6000 
Reader Service Number 105 

SUPERIOR ELECTRONICS GROUP, INC. 

6432 Parkland Drive Sarasota, Florida 34243 • Phone (813) 756-6000 • Fax (813) 758-3800 



There's a New Addition to Our Family. 

They're here! Regal wide body taps from ANTEC - developers of 

the first 1GHz tap and line passive products for the cable industry. 

Regal 1 GHz two-way and four-way wide body taps meet the needs 

of your growing network by affording you flexibility in system design 

and construction. These wide body taps allow you to upgrade any 

existing plant to 1GHz without extension connectors. 

Regal wide body taps offer: 

• 1GHz bandwidth to accommodate emerging technologies 

such as Near Video On Demand, HDTV, and Digital Audio. 

• Premium components for superior RF performance and 

dependability - the trademark of Regal products. 

• Most extensive selection of main line distribution passives 

in the cable industry - including narrow and wide body taps 

as well as traditional and surge protected line passives. 

Contact your local ANTEC representative and meet the new additions 

to our Regal product family. 

Call 1-800 TO ANTEC. Reader Service Number 5 

Our Cable Integrated Services Network (CISN) 

is a "blueprint" for building a broadband network 

that accommodates interactive services in a 1 GHz 

spectrum. The Regal family of products by ANTEC 

supports this vision. 

REGAL /1 
by ANTIEC 

e• 

C) 1994 ANTEC 


