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Troubleshooting 
Today's Cable 
System Needs 
Automated 
Analyzing! 
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CHANNELIZER 
SIGNAL LEVEL METERS 

Sencore's SL750A "CHANNELIZER" answers all your system testing and 
analyzing needs by providing reliable and highly accurate tests for: 

• On-channel and off-channel C/N measurements providing true picture quality measurements. 

• -40 dB sensitivity providing greater range for C/N and leakage measurements. 

• On-channel and off- channel Hum measurements providing true picture quality measurements and testing flexibility. 

ee Multi-line display providing more information with fewer keystrokes. 

ee Standard 5 to 810 MHz tuning range. 

• Optional TV monitor aiding in troubleshooting distortion and ingress. 

ee Programmable testing and data logging for FCC proof of performance tests. Visit us at NCTA Booth # 4107 

To find out more on how Sencore can help you analyze system 
problems, call 1-800-SENCORE ext. 702 today! 
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Signs of True Leadership 

INNOVATION 
IN THE TRILOGY TRADITION 

True leaders of any high-tech industry 
are those who dare to take new paths in 
search of improved technologies. The 
accepted ways may be adequate to the 
job, acceptable in the marketplace. 
Complacency rules the day. But a true 
leader will take the risk of developing 
maverick thinking into revolutionary 
advances. And the conventional suddenly 

gives way to a new tradition of innovative 
progress. That's how the Trilogy tradition 
began, and continues to this day in the 
coaxial cable field. 

Theorists had long recognized that 
plain air would make the 

perfect dielectric for coaxial cable. While 
it seemed obvious enough, it was not 

considered to be an easily achieved 
objective. After extensive R&D by 
Trilogy's technical staff, however, the 
vision of the dreamers became a 
triumphant reality utilizing just the right 
combination of materials and construction 
to forge a unique MC coaxial cable. 

Trilogy Communications, Inc., was 
founded on an unwavering belief in the 

superiority of MC. Look to Trilogy for a 
continuing tradition of innovative 
excellence. 

1111111MMIND 
lidlogyte 

Call or write for free samples and brochure: Trilogy Communications, Inc., 
2910 Highway 80 East, Pearl, Mississippi 39208. 800/874-5649 601/932-4461 
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undetected 

cable damage 

No weakened 
clip housings 

Only the RB-2 Cable Clips provide 
strong, trouble-free installations 

without compromising signal integrity. 

The RB-2 Clip Gun System guarantees that the 
investments that you are making in your system 

will not be compromised in the last hundred feet. 
Call 800-257-2448 today to assure the integrity 

of your drop cable for many years to come. 
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Products creatively designed for the cable industry 
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Demand the reliability your network needs to deliver transaction-

oriented services. Movies-on-demand and other interactive digital ser-

vices will put heavy demands on your network in the next few years. 

Preparing for the future calls for ANTEC's Gateway-Optical Receiver with 

the flexibility to handle the requirements of a growing broadband network. 

The Gateway Optical Receiver features multiple RF output options, return path 

capabilities and the ability to handle analog and digital signals. Its redundant 

componentry insures the network reliability you will need to deliver inter-

active services like movies-on-demand, telephony and video games. 

The ANTEC Gateway Optical Receiver pwrides 
the Fedlindélnly and return path for the reliability 
necessary to deliver intenulive services lac 
nuevies-on-demand. telephony and video .gatnes. 

Our network know-how answers your demand for products and tech-

nology integration that anticipate your needs. So when your customers ask for 

movies-on-demand, you've got their ticket. Demand only the most reliable, 

call 1-800 TO ANTEC. 

Visit us at NCTA Booth # 2717 .rac 
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EDITOR'S LETTER TX 

Is convergence unraveling? 
I t wasn't all that long ago that cable TV 
and telephone companies were re-

garded as fierce rivals in the telecom-
munications picture. Remember the 
hype? The telcos were going to over-
build competitive services via their own 
networks. A lot of folks in the cable in-
dustry were in many ways afraid of the 
potential of the substantial "patient capi-
tal" the phone companies have access 
to. Then suddenly it seemed as if we 
had been lifelong buddies, given all of 
the proposed mergers and joint ven-
tures that appeared almost overnight. 
Time Warner/US West, TCl/Bell At-
lantic, Prime Cable/Bell South, Via-
com/Nynex, Cox Cable/Southwestern 
Bell, Hauser/Southwestern Bell and Bell 
Canada/Jones Intercable — conver-
gence was underway! 

But is convergence coming apart? 
TCI and Bell Atlantic have called off 
their merger, and shortly before this 
was written, Cox and Southwestern Bell 
decided to call it quits. Both of these 
failed mergers have been attributed — 
at least in part — to the Federal Com-
munications Commission's decision to 
roll back cable rates further. I suspect 
there were other factors as well, such 
as internal politics, power struggles and 
outright culture clash, but cable's in-
evitable reduced cash flow as a result 
of mandated lower subscriber rates cer-
tainly didn't enhance the merger pic-
ture. One question I have is whether or 
not other mergers will crumble in the 
wake of these two. 

Who's seen our books? 
But another, perhaps more important 

question looms in my mind. What of the 
knowledge these failed mergers have 
given to our once perceived competi-
tors? Consider that during the merger 
process, our books have likely been 
wide open to the telcos. After all, any 
time one company acquires another, a 
lot of due diligence must take place just 
to ensure that one gets what one is pay-
ing for. 

They know what our P&Ls look like, 
how much we pay for operating costs, 
cash flow, debt structure and just about 

every other intimate part of our busi-
ness. And what did this valuable infor-
mation cost? Perhaps several hundred 
thousand, or at most a few million dol-
lars for attorneys, consultants, etc. Not 
a bad price to pay for so much informa-
tion about the competition, eh? 

While I doubt that was their original 
intent (I'm still convinced that conver-
gence of some sort is inevitable), it cer-
tainly is a tremendous side benefit of the 
whole process, at least for the telcos. 
And like cable executives, telco execu-
tives talk to one another: at trade 
shows, over lunch and so forth. The 
telephone industry works, inside and 
out. Whether or not this information can 
or will be effectively used to compete in 
areas where the two industries have not 
come together remains to be seen. 

Should more mergers come apart, 
it's conceivable that we could be com-
peting against some of the telcos. And if 
this happens, you can be sure that they 
will be better prepared for competition 
than they were before all of this merger-
mania. I for one hope this doesn't hap-
pen. Both industries stand to gain a lot 
from working together in the telecom-
munications business. 

Ronald J. Hranac 
Senior Technical Editor 
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SOLUTIONS 
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Visit us at NCTA Booth # 3907 

Information Superhighways 
demand highly reliable powering networks. 
Power Guard is a world leader in supplying 
simple solutions to complex powering issues. 

Call today to discuss your powering 
requirements. 
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THE FOCAL POINT 
FOR CONVERGENCE 

SCIENTIFIC-ATLANTA 
At Scientific-Atlanta, we're developing some of the most advanced interactive multimedia 
communications products in the industry. From MPEG-based digital set-tops to interactive 
network systems architectures, Scientific-Atlanta leads new product development efforts for 
a broad range of exciting, multimedia delivery services. 

As a result, we offer a wide array of broadband communications capabilities addressing 
the following areas: 

• MPEG Digital Set-Top Terminals 
• MPEG Digital Video Compression 
• Integrated Headends 
• MPEG Digital Storage and Retrieval 
• Fiber Optics 

• Distribution Equipment 
• Telecommunications 
• Interdiction 
• Digital Audio 

Call (800) 722-2009 or (404) 903-6806 for more information. Scientific 
Atlanta 
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WHERE CAN YOU TURN 
TODAY TO PREPARE YOUR 
STAFF FOR TOMORROW? 

If you're heading for tomorrow's information 
superhighway, your staff has to be up to speed on 
the situations they face in today's newly compet-
itive market. The best way to make sure they're 
ready is to fill up on industry-specific training 
programs from Mind Extension Institute. Our 
new interactive series, RethUsking Cable .fi,r the 
21.,, &fumy, features a critical program each 
month to prepare your staff for the issues of 
the future, right now. New models including 
"How to Gain the Competitive Advantage 
Over DBS" and retaining and recovering 
customers before your competition does 
offer useable information that will pay 
off now —and down the road. 
Other interactive training vehicles to 
help you pass the competition today: 

• "Customer Service Through 
Troubleshooting" 

• "The Technical Troubleshooting 
Challenge" 

And introducing the first 
comprehensive road map for CSRs: 

•"The Cable-Ready CSR" 

Crui,e hag, Booth #1i-I1 At The NCTA 
Am) Pot Drive Our Nell. ihnibietehlkeing 
Pr( !grain. • By /laying A Fun, Interactive 
Game Where Everybody:, A Innizer 

Visit US 

• 

MIND EXTENSION INSTITUTE.g 
a lone, idu,a,an %en...," In, 

9697 EAST MINERAL AVENUE 

P.O. Box 3309 

ENGLEWOOD, CO 80115-3309 

1-800-833-3472 

at NCTA Booth # 1341 
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Need a little extra space at the 
headend? Before you knock out a 
wall, raise your standards and 
upgrade your racks with the 
remarkable new high-quality, 
low-profile Standard Agile IRD il. 

With the Agile IRD II, you'll get 
a full-featured, frequency agile, 

C/Ku satellite receiver and a com-
mercial VideoCipher') descram-
bler. You'll get them meticulously 
integrated into an MSO-approved 
package only 1.75" tall. And you 
won't give up anything. 

The Agile IRD II gives you rock-
solid loo KHz PLL tuning 
accuracy and easy access to C or 
Ku bands and all scrambled cable 
programming. More importantly, 
it gives you 70 MHz I.F., dual 

down-converter circuitry, and 
superb specs for textbook video, 
even in areas of high terrestrial 
interference. 
The Agile IRD II, also gives you 

easy access to the unique Gold 

STANDARD 

• • • 

SYNC AUTH BYPASS SIGNAL 

4 
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= 

Standard program, with features 
like a 7-year service policy, life-
time loaner program and tech-
nical-assistance hotline. 

For a brochure proving the 
Standard Agile IRD II can offer 
extras like factory calibrated out-

put levels for simplified installa-
tion and operations, call (800) 
745-2445. 

We'll show you how to get high 
performance ... and still keep a 
low profile. 

Raise your standards. 

Standard 
e Communications 

SATCOM Division 
P.O. Box 92151 
Los Angeles, CA 90009-2151 
Telephone: 
(310) 532-5300 
(800) 745-2445 
FAX: (800) 722-2329 (U.S.) 
FAX: (310) 532-0397 (Intl & CA) 

Represented in Canada by: 
DGH Communication Systems Ltd. 
Scarborough, Ontario • (416) 499-4746 
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NEWS 

Highlights from OFC '94 
SAN JOSE, CA — About 5,000 people 
attended the 1994 Optical Fiber Com-
munication Conference held here in 
late February. There were a number of 
events pertinent to the cable industry 
ranging from success with digital/ana-
log optical transmission techniques, to 
the commercial availability of a new 
generation of lasers and optical ampli-
fiers based on rare-earth doped fiber 
technology. 
A number of different groups gave 

presentations on transmitting analog 
and digital signals on the same optical 
fiber. X. Lu from AT&T Bell Labs said 
that they had developed a technique 
for determining the bit error rate of a 
digital signal using only a spectrum 
analyzer instead of using error detec-
tors or other digital detection equip-
ment. In a post deadline presentation, 
Lu announced that his group devel-
oped the first broadband AM-VSB/64 
QAM hybrid lightwave CATV system 
that can provide 60 conventional AM-
VSB channels (55.25-439.25 MHz) 
and ten 64 QAM (90 Mb/s each) chan-
nels (525-439.25 MHz) using a single 
DFB laser. It should be pointed out 
that this system has not yet been test-
ed on a real cable TV network with in-
home wiring and live consumers. 

At a presentation given by re-
searchers at Bellcore, a team led by 
Shlomo Ovadia announced the results 
of an experiment that compared DFB 
and YAG lasers for digital communica-
tion. The group directly modulated the 
DFB laser and externally modulated 
the YAG using a single 16 QAM signal 
centered at 539.25 with 60 AM-VSB 
CATV signals at 55.25-445.25 MHz. 
They found that the externally modu-
lated YAG had an order of magnitude 
lower link penalty due to clipping when 
both lasers had the same modulation 
index. 

Richard Bodman, chairman of 
AT&T Development Corp., gave his 
perspective on the development of the 
information highway. He said it is time 
to let the industry decide how the infor-
mation highway will be built. "My ad-
vice to Al Gore is to declare that we 
won, then stand back and see what 
happens." 

But at the same time, he acknowl-
edges the shortcomings in making this 

work. Bodman said that about six 
months ago he ordered a 56 kb/s line 
for his home so that he could telecom-
mute. Within a few hours Bell Atlantic 
had pulled the fiber right into his base-
ment to a 4- by 7-foot board. Bodman 
is appalled that something so simple 
as a 56 kbps optical link could take up 
so much space, but then again, it was 
installed by a phone company. Bod-
man appealed to the fiber industry to 
create a smaller interface device that 
is easy to use in homes like his. He 
pointed out that in the end, "It is us, not 
the judges in Washington that have to 
deal with the users." 

On the show floor, optical amplifiers 
were the hottest new development. 
Highlights included the first generation 
of commercial praseodymium ampli-
fiers, fiber lasers and the first commer-
cial optical amplifier selling for less 
than $15,000. 

1,310 amplification 
The ability to amplify light signals 

using doped fiber was first discovered 
about six years ago. Since that time, 
erbium has taken off as the dopant of 
choice thanks to its ability to amplify 
light at 1,550 nm. However, there has 
been intense interest in developing an 
amplifier capable of operating at 1,310 
nm, which is more suitable for most 
fiber and equipment in operation 
today. 

Hewlett-Packard (formerly BT&D), 
based in Wilmington, DE, announced 
a commercial praseodymium doped 
fiber amplifier (PDFA) operating in the 
1,310 nm window capable of 18 dBm 
of output power and a 30 dB gain. Al-
though Synchronous Communications 
of San Jose, CA, announced a PDFA 
last December, that one will not be 
shipping until the second quarter of 
1994. 

These two amplifiers are probably 
too expensive for the field today. Both 
cost over $60,000 each. But the fact 
that they are beginning to appear in 
the commercial marketplace indicates 
that some of the problems associated 
with building them are being over-
come. 

For example, with PDFAs silicon 
fiber cannot be used as a substrate 
because it inhibits amplification. In-
stead, the praseodymium is doped into 
a fluoride glass. This makes it more 

difficult to splice into an existing fiber 
link because there is a 1,300°C differ-
ence between the fusion splicing tem-
peratures of the two kinds of fiber. H-P 
used angle-polish and active align-
ment techniques to splice the fluoride 
fibers to the silica ones. 

The doped fiber used for optical 
amplifiers also can be used in high-
powered lasers for communications or 
experimentation. United Technologies 
Optical System (UTOS), based in 
West Palm Beach, FL, announced 
Flaser, the first commercial fiber laser 
ready for field deployment. The 
$18,000 device is capable of out-
putting 15 mW of continuous power in 
the 1,550 nm range. The Flaser has a 
line width of only 100 Hz vs. as much 
as 20 kHz for a DFB laser. This makes 
the Flaser suitable for multiplexing 
large numbers of wavelengths togeth-
er onto a single fiber. 

Another benefit of the Flaser is that 
it can be tuned more precisely than 
DFB lasers. Richard Feaster, manager 
of photonic systems at UTOS, said 
wavelength dependent losses over 
long fiber-optic links enable certain 
wavelengths within the 1,550 nm win-
dow to travel farther on a given fiber. 
Consequently, telephone companies 
need to physically test a number of 
DFB lasers to determine which one 
performs best on the link because the 
DFB laser wavelength cannot be pre-
cisely controlled. 

During manufacture, the Flaser can 
be tuned to the exact wavelength de-
sired in the 1,530-1,550 nm range 
using a holographic technique that 
creates a Bragg grating inside the 
fiber. In the field, the wavelength can 
be manually adjusted ±1 nm to com-
pensate for drift. 

Today, the Flaser is still more ex-
pensive from a dollars/watt perspec-
tive than a DFB laser. However, a sec-
ond version will be introduced in July 
capable of continuous operation at 50 
mW with a cost of about $25,000. At 
this price, the Flaser will become more 
economic than other lasers for analog 
applications such as CATV. 

Cutting costs 
Although optical amplifiers are rela-

tively simple, they are still quite expen-
sive. Most commercially available 
models start at about $20,000. The 
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For more FACTS and a demonstration call AM today! 
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DISTORTIO .„  
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: LANguard- cuts the workload for your overburdened technical 
staff with total measurement automation! 

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

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

Committed to Quality 
1900 AM Drive • PO Box 9004 • Quakertown, PA 18951-9004 
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highest single cost component is the pump 
laser, which now sells for as much as 
$8,000 for single quantities, according to 
vendors at the show. 

However, much of that cost is for pigtail-
ing components to the laser chip, so that it 
can be integrated into the amplifier. The 
pump laser chip itself sells for only about 
$3,000, according to one vendor. The price 
of optical amplifiers is likely to come down 
significantly if the cost of integrating these 
components together can be reduced. 

IRE-POLUS, a Russian firm with offices 
in Chicago, is currently selling the lowest 
cost EDFA on the market. Its model FA-2N 
sells for $14,600 and is capable of out-
putting 60 mW of power. Company officials 
said the company is able to maintain these 
low costs because it produces everything 
from the laser chips to the finished product, 

and all of its labor is done in Russia 
where wages and other costs are signifi-
cantly less than in the U.S. 

The company also is selling a new line 
of low-cost optical amplifier modules, 
which are pumped by an external 
Nd:YAG or Nd:YLF laser. One model, 
the $5,600 EFM-010 is capable of out-
putting 1 W of power at 1,550 nm when 
pumped by a 4 W laser. However, the 
noise figure for this type of amplifier is far 
too high for most telecommunications 
applications. — George Lawton, West 
Coast Correspondent 

Another gigamerger 
bites the dust 

As reported by CableFAX, Cox and 
Southwestern Bell scrapped their $4.9 bil-

lion deal, citing the second wave of Federal 
Communications Commission rate rules 
that will result in decreasing cash flows. 
The companies already had been forced 
by the regulatory environment to renegoti-
ate the venture, which was to entail the op-
eration of 21 Cox systems (valued at $3.3 
billion, with over 1.6 million subscribers), 
with Southwestern Bell contributing $1.6 
billion in cash. The companies said they will 
continue to aggressively pursue their cable 
partnership in the U.K. 

te Mountain Cable Industries Inc. signed 
an agreement with Netlink USA to supply 
80,000 to 100,000 DBS satellite installation 
kits to be deployed nationwide over the 
next 12 months. The kit will be used to in-
stall the cabling from the satellite dish to the 
customer decoder box inside the house. — P 

PROTECTION AND FLEXIBILITY 
IN THE AIR AND UNDERGROUND 
"INTEGRAL... MAKING A WORLD OF DIFFERENCE" 

FEATURES 

CHEST PERFORMING LUBRICATION 
SYSTEM 

CABLE PRE-INSTALLED IN CONTINUOUS 
LENGTH DUCT 

• HIGH DENSITY POLYETHYLENE 

THE MOST EFFICI 
IN PROTECTION & 
FLEXIBILITY FOR 
CABLE INSTALLATION 

BENEFITS 

• EASE FOR FUTURE UPGRADE 
AND MAINTENANCE 

• REDUCED INSTALLATION COST 

• EXTENDS LIFE OF PLANT 

MESSENGER-ON-DUCT: 
ELIMINATES LASHING 
AND SPEEDS UP INSTAL-
LATION & CABLE RES- à 
TORATION IN AERIAL Ir 
CONSTRUCTION 

• FIELD ENGINEERING TRAINING/SUPPORT • INSTALLATION EFFICIENCY & SAFETY 

• CABLE WARRANTY • REDUCED RISK 

EXPERIENCE THE BENEFITS OF CABLECON" 
BY ARRANGING A DEMONSTRATION. 

CALL INTEGRAL: 800/527-2168 

4.816 INTEGRAL 
CABLECON " PRODUCTS RJR OVER 30 YEARS 

INTEGRAL CORPORATION 
P.O. BOX 151369 
DALLAS, TEXAS 75315 
214/818-5100 800/527-2168 
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We're not just talking about tomorrow. We're developing the platform, today. 

411111111I 

There are those who believe "interactive technology" 
is a fascinating concept that exists only in the 
imagination. But at Jerrold/GI, we're not only designing 
this technology, we're building the platform that will 
serve as the foundation for the future of cable TV. 

For example, our arrangement with Microsoft and 
Intel is to develop the next generation of addressable 
converters — small wonders that will manage, 
manipulate, and navigate through vast amounts of 
information — all at the touch of a button. 

With applications like personalized electronic 
program guides, specialized information and shopping, 
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and enhanced programming, Jerrold/GI has the 
technology to give your subscribers exactly what they're 
looking for. 

The electronic superhighway is well beyond the 
concept stage, and Jerrold/GI is charting the course on 
this amazing path. So if it's the future you're eager for, 
look to the leader in interactive digital technology — 
look to Jerrold/General Instrument. 

e General 
Instrument 

Visit us at NCTA Booth # 2317 
For more information on Jerrold products and technologies, call 1-800-523-6678 (in the U.S.), 215-674-4800 (outside the U.S.), or fax 215-956-6497 (anywhere). 
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TCI's test of advanced services via 
a two-wire, 124-channel system in Mt. 
Prospect, IL, will use next-generation 
Jerrold CFT 2900 converters, sup-
plied by the GI Communications Divi-
sion of General Instrument Corp. The 
test will include pay-per-view ser-
vices, multiple pay channels, a la 
carte programming services and 24 
channels of Your Choice TV. The 
channel capacity will be reached by 
activating an additional 62 channels 
on top of the 62 already in use. In 
other news, the company chose 

Sybase client/server technology for its 
customer service data network, a new 
internal information service designed 
to provide high-speed information pro-
cessing to support digital compres-
sion, new programming and customer 
service. 
or CableLabs and Pioneer Electronic 
Corp. announced their intention to de-
velop a feasible method for digital sig-
nal transmission technology for North 
American cable TV systems. Pioneer 
will take part in the technical develop-
ment of transmission technology and 

HERE'S WHY THE INDUSTRY STILL Loom UP 
To OUR CABLE LASHERS fun 

We invented the modern automatic lasher with Bell Laboratories back in the 
1940's...and today, our versatile lasher line is proof that we're still leading the field 
in lashing innovations. All feature sealed roller bearings at all moving points, and 
positive gear-to-gear ratios for smoother operation and minimum maintenance. 

Give us almost any cable size, pull span or lash material, and we'll give you a 
lasher that makes the job easy. Our C Lasher's lightweight, compact construction 
smoothly handles small-diameter fiber optic cable. The 12 Lasher's cylindrical design 
works with aerial cable(s) up to three inches in diameter...keeping maintenance min-
imal. Our G Lasher handles single or bundled cable up to five inches in diameter. 

And, most of the lashers we've ever. 
built are still hard at work — their service 
lives are measured in decades, not years. 
For top-quality lashers that last, look 
to the industry leader — GMR 

TOOLS BUILT TO GO THE DISTANCE 

3111 Old Lincoln Highway • Trevose. PA 190534996 • USA 
TEL: 215-357-5500 • FAX: 215-357-6216 
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special large-scale integration (LSI) 
chips. CableLabs will provide techni-
cal facilitation and testing assistance. 
Results are expected by the spring of 
1995. 
ir General Instrument Corp. has li-
censed its DigiCipher II video com-
pression mode to C-Cube Microsys-
tems. C-Cube plans to incorporate the 
DigiCipher ll compression mode into 
its multimode video decoder and 
VideoRISC video encoder chips, 
which will also support the MPEG-2 
standard. Also, GI announced a letter 
of intent with Standard Communica-
tions Corp. whereby Standard will be 
licensed to incorporate DigiCipher II 
technology into its satellite IRDs for 
educational, private and broadcast 
networks. Specific terms of the agree-
ment were not disclosed. 
or Bell Atlantic will invest $250 million 
to build a fiber network in Delaware 
over the next five years, expediting 
the delivery of interactive, multimedia 
home shopping and other information 
services to state residents. 
ill' According to Scientific-Atlanta Inc., 
it is the first supplier of MPEG-based 
digital video compression to receive 
an order for a frequency division multi-
plex system, which allows signals to 
be uplinked from several different lo-
cations over a communications satel-
lite transponder and distributed to 
hundreds of sites. The $2.7 million 
order was received from Marvin H. 
Sugarman Productions Inc., in order 
to deliver racing events from over 20 
race tracks to bettors in over 700 
North American off-track betting sites. 
In other news, S-A selected C-Cube 
Microsystems as a supplier of digital 
video compression circuits. 
Er Hyperion Telecom and TKR Cable 
are constructing a fiber competitive 
access network in the greater Louisville, 
KY, area. The network will be capable 
of carrying any data including real-
time motion video, computer data and 
telephone signals. 
ar Time Warner Communications has 
begun an expanded effort in the com-
petitive local exchange access busi-
ness with the filing of a tariff on behalf 
of eight affiliated operating compa-
nies. These affiliates will begin offering 
interstate point to point (special ac-
cess) and switched access transport 
services. The tariff allows the compa-
nies to compete directly with local tele-
phone companies for access connec-
tions between long distance compa-
nies and end user customers. 



PORTABLE 
POWER SWEEP 

THE SMALLEST, 
FASTEST, 
LOWEST PRICED, 
MOST COMPREHENSIVE 
SYSTEM SWEEP 

Stealth System Sweep... Put sweep technology right in your 
hand! The new, hand-held Stealth is the fastest continuously 
referenced system sweep available. Plus, it responds to your 
adjustments in a blink of your well-trained eye (about a second: 
virtually real-time) . 

You'll wonder how we squeezed in so much capability. The 
Stealth 3SR Receiver monitors an active sweep, measures sys-
tem carriers, and factors in level variances sent by the 3ST 
Transmitter. The rugged receiver is weather-tight and durable 
for dependable field service. The powerful 3ST Transmitter's 
unique high resolution LCD spectrum display gives the head-
end technician a quick view of headend levels. 

A signal level meter, too... The Stealth 3SR is also a compact, 
high-performance SAM. Use your Stealth receiver to measure 
individual carrier levels, C/N, and hum without deactivating 
channels. It even measures digital signal levels. View this com-
prehensive collection of measurements on a convenient LCD 
spectrum display that's easy to see even in bright sun and 
under wide temperature extremes. 

Stealth does all this without subscriber interference and with a 
5 to 1,000 MHz frequency range, standard. 

Priced right— The Stealth System is about half the  price of other 
sweep systems. So, get the smallest, fastest, lowest priced, most 
capable sweep on the market. The Stealth. 

Call 1-800-622-5515. 

Wavetek... makers equality test equipment for over 25 years. 
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The International Standards Organization's 

9001 and 9002 ratings are two of the world's 

most demanding measures for quality 

management. Not surprisingly, Belden is 

the first major designer and manufacturer 

of wire and cable products to achieve them. 

Belden has had strict quality programs in 

place, and has diligently put them to use, 

for some time. ISO registration of every one 

of our domestic and European facilities is 

just the latest step in Belden's commit-

ment to continuous quality improvement 

of our products and processes. 

Verification of our quality programs by a 

totally independent auditing firm puts 

Belden in a highly select group of compa-

nies who are certified to have passed one 

of the world's toughest quality appraisals. 

Being singled out for this prestigious regis-

tration for quality management validates 

what we've long believed and practiced. 

Its confirmation that everything we're 

doing, we're doing right. 

Wen 
Copyright 1994. Belden Inc. 



Make check payable to SCTE. 

Mail To: SCTE 
® Member Drive Dept. 

669 Exton Commons 
Exton, PA 19341 
FAX: (610) 363-5898 

Ul I hereby apply for membership in the 
Society of Cable Television Engineers, Inc., 
and agree to abide by its bylaws. Additional 
member material will be mailed to me within 
45 days. Payment in U.S. funds is enclosed. 
I understand dues are billed annually. 

SCTE 

SCTE is a 501 (c) (6) non-profit professional 

membership organization. Your dues may be 

tax deductible. Consult your local IRS office or 
your tax advisor. 

Applications without payment will be returned. 
Applications from outside U.S., enclose addi-

tional $20 (U.S.) to cover mailing expenses. 

APPLYING FOR: Ll INDIVIDUAL SCTE MEMBERSHIP @ $40 

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

Ci MR. CI MRS. LI MS. 

NAME:  TEL.#:  
First Initial Last Area Code/Number 

TITLE:  

EMPLOYER:  FAX #:  
Company Name Area Code/Number 

MAILING ADDRESS:  
Street/P.O. Box 

City State ZIP 

YOUR SIGNATURE:  DATE:  

Complete the information. Enclose full payment or charge to MasterCard/VISA shown below. 

CARDHOLDER NAME:  EXP.:  

LI MASTERCARD CjI VISA #:  

SIGNATURE FOR CHARGE AUTHORITY:  

REFERRING MEMBER:  SCTE MEMB. #  

Eliminate Electrical Noise In Your Headend!!! 
Pawl» 

INTELVIDEO 
OW& IMPULSE NOISE ROOM 
WM. Sat 

1111 miff/ MOOS 
co. 

e 

011 

Adopt.. >OM 

 1 
OP 

Description: 
Intelvideo's Digital Impulse Noise Reducer Model INR is a state of the 
art signal processing system that essentially removes all electrical or 
ignition-type impulse noise from NTSC Color signals. It is also effective 
in detecting and correcting satellite or FM link threshold noise that nor-
mally appears as "sparkers" or streaks (it is, in effect, a means of ex-
tending threshold in FM links). The system may also be used as a 
stand alone tape dropout compensator for composite NTSC color sig-
nals. 

MEGA HERTZ 

Specifications: 
Input: NTSC campsite color signal, 1v re) Into 75 Ohms 

Return Loss > 40dB 
Output:NTSC cormosite color signal, lv pp into 75 Ohms 

Return lues >35d8 
Frequency Response: ±.5dB to 4.514Hz, <3d8 down at 5.6A1Hz 
Non Linearity: <2% 
Differential Phase: <1* plus quantizing effects 
Differential Gain: <1% plus quantizing effects 
K Factor with 2T pulse: Better than 1% 
System Delay: 1 TV Frame 
Power Requirements: 120e AC 60Hz, 40 Watts 
Operating Temperature: 32 F to 100' F, Ambient 
Humidity: 10% to 90% non-COneenting 
Mechanical: I RU cabinet; 1.751-1,19V, 15'L; 9 Lbs 

DENVER ATLANTA ST. LOUIS 
800-525-8386 800-962-5966 800-821-6800 
303-779-1 749 FAX 404-368-8928 FAX 314-429-2401 FAX 

CT — 5/94 

Headend Standby 
7 £01e 7 1«7. IF Generator System 
* Package Includes 5 to 75 KW 

generator, LP or natural gas fuel. 

* Transfer switch with auto exerciser, 
and battery charger. 

* Installation inside or outside 
with protective housing. 

Call: 

SPECTRUM 
1-800-628-0088 

CT — 5/94 



Interoffice 
trunks 

Central office 

Figure 3: Telco residential network 

Central 
office 

Feeder 

Central office 

Distribution 
(Copper; FITL) 

terconnected with optical fiber su-
pertrunks to improve reliability and 
lower operating costs. Today's fiber 
supertrunks typically employ ANA, FM 
or digital transmission technologies 
depending upon service, cost and op-
erational requirements. A typical 
fiber-based cable TV system is 
shown in Figure 2 on page 52. 

The fiber trunk portion of the cable 
system transports the program sig-
nals from the headend to the neigh-
borhood via an optical fiber link. Its 
primary goal is to preserve the high 
signal quality originating at the head-
end and deliver it to remote optical re-
ceiver nodes placed within neighbor-
hoods for distribution over coaxial 
cable to the home. Approximately 
15% of a cable TV system's total 
mileage consists of the trunk portion 
of the system, with each fiber trunk 
serving typically less than 500 homes. 

The coaxial distribution plant pro-
vides for a high-bandwidth delivery 
system from the optical receiver node 
to the home. It consists of two types of 
cable: a larger, more rigid feeder 
cable (typically 1/2 inch or larger in di-
ameter) and a smaller, flexible drop 
cable (about 5/16 inch in diameter). 
Cable TV feeder cable makes up ap-
proximately 40% of the system's 
cable mileage, while drop cable com-
prises the remaining percent of the 
total cable usage. Although drop 
cable typically is passive (no active 
components), cable TV feeder cable 
usually employs the use of one or two 
specialized amplifiers (line exten-
ders). 

Most new construction or coaxial 
plant rebuilds of cable TV systems in 
this country now routinely use a hy-
brid fiber/coax architecture. This type 
of architecture has evolved from the 

all-coaxial, tree-and-branch networks 
deployed over the last 46 years, and 
provides cable TV operators the im-
mediate benefits of improved signal 
quality and reliability as well as re-
duced operating and maintenance 
costs. 

Although first introduced for su-
pertrunk applications, fiber has quick-
ly become cost-effective for backbone 
overlays by reducing the long cas-
cades of coaxial amplifiers in the sys-
tem. As commercial prices for optical 
video transmitters have come down, 
fiber has continued to prove cost-ef-
fective for smaller and smaller sub-
scriber serving areas. Today's pre-
ferred cable TV architecture replaces 
the existing coaxial trunks with fiber 
trunks and reduces the subscriber 
serving area to less than 500 homes. 
This architecture is commonly re-
ferred to as fiber-to-the-feeder (FTF). 

The current trend in system rebuild 
practices is to reduce the number of 
coaxial amplifiers used within the dis-
tribution plant and provide even small-
er subscriber serving areas per opti-
cal receiver node. As a result, node 
sizes have fallen dramatically from 
2,000-5,000 homes passed a few 
years ago, to 100-500 homes passed 
now and in the near future. 

The telco residential network 
Today's fiber-based residential 

LEC network is similar in physical 
topology to that of a fiber-based cable 
TV system. (See Figure 3.) Like a 
cable TV headend, the central office 
(CO) acts as the central processing 
point for all incoming and outgoing 
voice and data signals. 

Voice and data traffic is routed be-
tween COs on interoffice trunks that 
use high-speed digital transmission 

equipment. The routine use of single-
mode fiber for upgrading these in-
teroffice trunks began several years 
ago and is nearing completion. 

The feeder part of a telephone net-
work refers to the section of plant that 
runs from the central office to a re-
mote terminal and is similar to cable 
TV's fiber trunk. Fiber was introduced 
in the LEC feeder plant more than 10 
years ago to support digital loop carri-
er (DLC) systems. DLC systems re-
duced operating costs by permitting 
previously dedicated all-copper facili-
ties to be replaced with lower-cost 
shared fiber transport facilities. In ad-
dition, multiplexing functions of the 
DLC provided flexibility to handle fu-
ture growth of services as well as a 
more immediate reduction in operat-
ing expenses. The use of fiber to re-
place or upgrade existing copper 
feeder cables is now standard operat-
ing procedure at all of the large tele-
phone companies. 
The remote terminal equipment 

generally is located in a small building 
(hut) or equipment vault and contains 
all of the necessary digital time divi-
sion multiplexing and demultiplexing 
equipment to support a "carrier serv-
ing area" of between 1,000 and 2,000 
homes. 

The distribution portion of a LEC net-
work plant refers to the section between 
the remote terminal and customer resi-
dence. This outside cable plant typically 
consists of dedicated copper twisted-
pairs carrying analog voice traffic from 
the remote terminal to the home. How-
ever, the dedicated twisted-pair copper 
wire from the remote terminal to the 
home continues to be a bottleneck to 
providing revenue generating services 
like video. As a result, a major effort 
was launched in the mid to late 1980s to 
evaluate and cost justify fiber-to-the-
home (FTTH) and fiber-to-the-building 
(FTTB). Although technically feasible, 
FTTH proved to be cost-prohibitive for 
the near future, which led to the adop-
tion of a fiber-to-the-curb (FTTC) archi-
tecture. FTTC provides a high-capacity 
switched digital network over fiber to 
optical network units (ONUs) that typi-
cally serve between four and 48 homes. 
ONUs house the necessary equipment 
to convert the optical digital signals to 
electrical signals and distribute them to 
their respective homes over copper 
twisted-pair. FTTC systems can be up-
graded to support broadband services 
by a variety of technologies, including 
coaxial overlay, wave division multiplex-
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Make Drop Installation 
And Repair Fast And 
Easy With Multi/ink. 

WENDY'S CLIPS 
Break this 

step off, and 
you have a 
ground wire 

clamp 

PART #610-RG59 
FOR 59/U ( 242.- 265" DIAM ) CARI F CUPS 

100 QTY ALUMINUM CAR! F CUPS 

PART #612-RGD 
FOR DUAL AG-QUAD SHIELD 
(.272-300' DIAM CABLE) 

50 QTY. ALUMINUM CABLE CLIPS 

PART #614-RG601.. 
50 OTY ALUMINUM CABLE CLIPS 

Break this 
step off, and 
you have a 
ground wire 

clamp 

fee 

0 1111 

PART #611-RG6OS 
FOR &U (.272"- 30)" DIAM, CABLE) 
100 QTY. ALUMINUM CARI F CLIPS 

PART #613-RG11 
FOR 11/U ( 393 - 405- DIAM ) CABLE CLIPS 

100 QTY ALUMINUM CABLE CLIPS 

PART #615-RG6DS 
FOR RG-6 QUAD SHIELD 
(.275-.300" DIAM. CABLE) 

50 QTY. ALUMINUM CABLE CLIPS 

• All aluminum clips with hardened galvanized steel nail. 
• 10 year warranty pro-rated warranty. 
• Provides fastening security in all weather conditions. 
• Protects cable against missed hammer blow. 
• Installs to almost any material. 

MULTILINK INC. 
COMMUNICATION DIVISION 
587 Ternes Avenue 
P.O. Box 955 
Elyria, Ohio 44035 
Phn: (216) 366-6966 
Fax: (216) 366-6802 

SHRINKLOK 

• Re-enterable. 
• Moisture resistant. 
• Individually packaged for freshness 
• Available in three sizes to accommodate 
RG6/59, RG7/11, and feeder cable up to 750. 
• Part No. 3610-SL for RG6/59 Shown. 

UDSP SPLICE PADS 

• UV resistant. 
• Moisture resistant. 
• For underground and aerial applications 
• Available in two sizes to accommodate 
RG6/59 and RG7/11 cable. 
• Part No. 4421-UDSP for RG6/59 Shown 

11211M TM 
ENGINEERED TO MAKE THE DIFFERENCE 

© Copyright March 1994. All Rights Reserved. 
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SCTE NEWS STE 
Members elect 
national directors 

March 28 marked the official closing of 
the Society's annual election for eight open 
seats on the Society's 1994-95 board of di-
rectors. With 24% of eligible members vot-
ing, the results of this year's election are as 
follows. 

Re-elected to their current positions on 
the board are: At-Large Director Tom Elliot, 
TCI; Region 7 Director Terry Bush, Trilithic, 
serving Indiana, Ohio and Michigan; and 
Region 10 Director Michael Smith, Adel-
phia Cable Communications, serving Ken-
tucky, North Carolina, Virginia and West 
Virginia. 

Newly elected to the board are Region 3 
Director Andy Scott, Columbia Cable, serv-
ing Alaska, Idaho, Montana, Oregon and 
Washington; Region 4 Director Rosa 
Rosas, Lakewood Cablevision, serving Ok-
lahoma and Texas; Region 5 Director Larry 
Stiffelman, Comm/Scope, serving Illinois, 
Iowa, Kansas, Missouri and Nebraska; Re-
gion 8 Director Steve Christopher, Comm/ 
Scope, serving Alabama, Arkansas, 
Louisiana, Mississippi and Tennessee; and 

Region 12 Director John Vartanian, HBO, 
serving Connecticut, Maine, Mas-
sachusetts, New York, New Hampshire, 
Rhode Island and Vermont. 

These individuals will join the seven ex-
isting board members currently serving 
their 1993-1995 terms including At-Large 
Directors Wendell Bailey, National Cable 
Television Association and Wendell 
Woody, Sprint; Region 1 Director Steve 
Allen, Jones Intercable, serving California, 
Hawaii and Nevada; Region 2 Director 
Pam Nobles, Jones Intercable, serving Ari-
zona, Colorado, New Mexico, Utah and 
Wyoming; Region 6 Director Robert Scha-
effer, Star Cablevision, serving North 
Dakota, South Dakota, Minnesota and 
Wisconsin; Region 9 Director Hugh McCar-
ley, Cox Cable, serving Florida, Georgia 
and South Carolina; and Region 11 Direc-
tor Bernie Czarnecki, Cablemasters Corp., 
serving Delaware, Maryland, New Jersey 
and Pennsylvania. 

The new board members will take their 
seats at the next meeting of the SCTE 
board of directors to be held June 14 prior 
to Cable-Tec Expo '94 in St. Louis. The 
board also will elect the Society's officers 

for the coming year at that meeting. 

Membership meeting 
to be held at Expo 

The Society will hold this year's Annual 
Membership Meeting on June 15 from 
4:30-6 p.m. in Hall 1 of the Cervantes Con-
vention Center in St. Louis. 

The meeting will include an introduction 
of the 1994 board of directors, the annual 
report on the state of the Society and input 
from local chapters through the House of 
Delegates. All members are urged to at-
tend. 

Rick Bechtel: 
Chapter development 

The Society is pleased to announce the 
appointment of Rick Bechtel as manager of 
chapter development. He is scheduled to 
begin his tenure on May 2. 
A 13-year veteran of the cable industry 

and an SCTE member since 1983, Bechtel 
was one of the founders and a former vice 
president of program development of the 
Penn- Ohio Chapter. His interest in the or-

REPRINTS 
REPRINTS 
Communications • Visibility 
Knowledge • Information 

Reprints work for you! 

For more information call Marla Sullivan at 
Phillips Business Information today! (303) 839-1565 
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American Lightwave Systems brinr 
uncompromised digital video 
quality to fiber trans-mission lho 
DV6000— is a universal 2.4 Gb/s por 
second multichannel system for all 
types of video plus telephony. 
Sixteen baseband video. RE 
scrambled video, multi-level QAM 
signals in any combination, plus CD 
quality baseband audios and ii 5 
MHz BTSC carriers fit into one 193 
in./490 cm. high shelf. Encoded 

video contains no compression 
artifacts. Key revenue producing 

a idub, 

THE FUTURE IS REAL 

I he IN6(100. 2.4 Gb/s, sixteen char tnel 
stern with powerful drop/( dd/poss 

copobility ======== 
1,1.8 

re 

information in vertical blanking 
intervals is preserved. DS3/1)S I 
channels can be transported along 
with every video and audio format. 
the unequalled transparency of the 
DV6000 means that signal quality is 
preserved throughout the digital 
backbone. and AM fiber distribution 
systems can be designed more cost 
effectively than with other digital 
trans-mission alternatives. 

DV6000 offers unequalled 
channel routing flexibility. Each 
DV6000 channel can be dropped, 

14 L b AMERICAN LIGHTWAVE SYSTEMS, INC. 
999 Research Parkway, Meriden, CT 06450 (203) 630-5170, FAX (203) 630-5701 
Domestic and International Sales Offices also in California, Colorado Connecticut, Georgia, Illinois, Massachusetts, Minnesota. Texas, Virginia, 
Belgium, Canada, Japan. Korea, Singapore. United Kingdom, Venezuela. 

Reader Service Number 23 

added or passed at each site. 
Channel routing software 
automatically tracks channel 
assignments and protects against 
routing conflicts. You can 
implement local switching, fiber 
redundancy and 1 x N channel 
backup with standard DV6000 
modules. Companion DVM550 
VSB/AM modulators provide the 
ability to create a complete, 
compact headend. 

• • • 

With DV6000, the future is real. 

Visit us at NCTA Booth # 1227 

lelecemmettlem 



ganization developed because he felt there 
was a lack of proper training for technical 
workers in the industry. He comments, "I 
saw SCTE as filling a great void in this area 
at a minimal cost to management." 

In his position as manager of chapter 
development, Bechtel will provide chapter 
support services from his base at national 
headquarters in Exton, PA, as well as 
through visitations to the Society's 73 chap-
ters and meeting groups. Bechtel states, 
"The SCTE has grown rapidly under Bill 
Riker's direction during the past nine years. 
As part of its continued growth, I hope to 
encourage chapters and meeting groups to 

become more successful and efficient in 
their training efforts for industry personnel." 

Society co-sponsors 
Northeast conference 
SCTE and the New York State Com-

mission on Cable Television will be co-
sponsoring the 20th Annual Northeast 
Seminar and Trade Show to be held June 
27-29 at the Roaring Brook Ranch in Lake 
George, NY. 

'Technology Update '94" is the theme of 
the conference that will feature a variety of 
presentations. These include "Engineering, 

Cable preparation 
tools for the reel 

world 

It's a fact: Installers prepare all 
types of telecommunications and 
CATV cables faster, more 
accurately and safely with Ripley 
Tools than with old-style knives. 
They're durable, American 

made tools for both universal 
ses and one-of-a-kind 
pplications. So get on 
a roll with Ripley. 
Call, write or fax for a 
free Ripley catalog. 

Cciblernotif. 

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

ader Service Number 26 

Management and Professionalism" with 
Bill Riker, president, SCTE; "One GHz Sys-
tems" with Paul Gemme, vice president of 
engineering for Time Warner; "System Ar-
chitecture, Review and Analysis" with Ted 
Hartson, director of engineering for Post-
Newsweek Cable; 'Technical Standards 
and Proof-of-Performance Testing" with 
Wendell Bailey, vice president science 
and technology for NCTA; "Integrated 
Overview of Telecommunications" with 
Tom Staniec, director of engineering for 
NewChannels; "Consumer Interface De-
vices" with Dr. Jeffrey Krauss, author/con-
sultant Communications Engineering Di-
gestand "Video Testing" with Mark Everett, 
Product Manager for Videotek. 

In addition, BCT/E and Installer exams 
will be administered and SCTE staff will be 
available for consultation throughout the 
conference. 

For further information contact: Albert 
Richards, of the New York State Commis-
sion of Cable TV at (518) 474-1324. 

Multimedia 
Cablevision offers 
incentive program 

The Society recently received a letter 
signed by Kansas Regional Operations 
Manager Percy Kirk of Multimedia Cable-
vision in Wichita, KS, concerning an on-
going tutorial of the seven categories cov-
ered on the BCT exam for its employees. 

The letter states that Multimedia has 
now made it a requirement of the job that 
technicians become certified within a two-
and-a-half year time period, three years 
for a new employee. Kirk says, "We be-
lieve that the SCTE training and certifica-
tion at the technician level will be a neces-
sity as our industry becomes more techni-
cally complex and demanding." 

The letter continues, "In addition to 
providing training on company time for 
the categories, employees are rewarded 
with a bonus day off for each category 
passed. Our company also pays for en-
rollment into the program, ongoing mem-
bership dues, testing and also providing 
them time with pay while they are testing. 
Our chapter and company have put to-
gether an extensive library to help our 
members prepare for the topics." 

Kirk also notes that in the Kansas 
area, 25 individuals are certified at the 
technician level and seven at the engi-
neering level, for a certification rate of 
over 35%. His final comment is, "We have 
adopted this approach because we feel 
that our employees' involvement in SCTE 
will benefit not only themselves but the 
company as well." 
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The life blood 

Nr of any cable 

 1# operator is 

customer satisfaction.One part of 

that is supplying the programming 

choices that customers want, and 

that means being able to add 

more channels when you want. 

Broadband Microwave systems 

from Hughes AML can upgrade 

your channelized system and let 

you carry 80 analog channels and 

virtually hundreds of digital 

channels all in one simple, easy 

to maintain rack space. Hughes 

systems are transparent to digital 

schemes like 64 GAM and 16 

VSB, so they also fit in the 

architecture of the future. 

When it comes to simplicity, 

reliability, and channel capacity, 

go with the company that has 25 

years of experience in meeting 

the needs of the Cable Television 

Industry, go with Hughes AML. 

TELEPHONE: 1-800-663-7902 

FAX: (204) 949-5458 

HUGHES 

BROADBAND MICROWAVE SOLUTIONS FOR TODD AND TOMORROW 



CORRESPONDENT'S REPORT  

Picture Phone on cable? 

Lawrence W. Lockwood 
President, TaleResources 
East Coast Correspondent 

n candidate for the as-yet-undefined 
Anew business additions to arrive in 
the oncoming rush of the 500-channel 
interactive universe might well be video 
telephony. It could be provided to cable 
customers as an inexpensive add-on 
option to their regular service. The set-
tops are already going to have MPEG 
decoders in them and the international 
standard for video conferencing decod-
ng (H.261) is based on the same prin-

Figure 3: Positioning of 
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Figure 1: CCITT (TSS) H.320 (p x 64) 
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Figure 2: Block diagram of an H.261 codec 
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ciples as MPEG, i.e., discrete cosine 
transform (DCT) and therefore the 
H.261 decoding could be incorporated 
into the MPEG decoder. Hence the 
add-on option could consist of a micro-
phone, camera and an encoding chip 
(or embedded encoding software). The 
set-top mother board could be made 
with an empty socket to receive the en-
coder chip — much like PCs that have 
an empty socket to receive an optional 
math coprocessor chip. As an example, 
Integrated Information Technology Inc. 
(IIT), Santa Clara, CA, makes a chip 
that handles JPEG, MPEG and the en-
tire H.320 suite. 

Chronology of video telephony 
At the 1964 New York Worlds Fair 

AT&T demonstrated the Picture 

COMMUNICATIONS TECHNOLOGY 

Phone with the prediction that face-to-
face communication was the next big 
step in telephony. It didn't happen 
quite that way. In those days there 
was no fiber-optic cable, not even 
satellites much less any digital com-
pression. At that time period AT&T 
(the only communications game in 
town) had limited broadband capabili-
ties consisting of a combination of 
coaxial trunking and terrestrial mi-
crowave that had been installed be-
cause of the requirements of broad-
cast TV networking — there were no 
other requirements for wideband 
transmission. Since the Picture Phone 
was an analog full bandwidth TV 
scheme, this proposal as big business 
lay dead for years. 

It wasn't until the mid-1980s that 



"Moore stands 
behind their 
Fiber Optic 
Vaults." 
John Clubb 
Continental Cablevision 
of Jacksonville 

For more information on the 
innovative OptiVault, 
please contact: 
Moore Diversified 
Products, Inc. 
1441 Sunshine Lane 
Lexington, Kentucky 40505 
800-769-1441 
606-299-6228 
FAX 606-299-6653 

"I stand 
on'em!" 

"With my active construction schedule, 
I require a product that's versatile from 
a dependable manufacturer. That's why 
I chose the OptiVault from Moore. They 
understand my needs and meet my 
schedules. OptiVault's HDP construc-
tion is strong enough to withstand 
the earthload of a 42 inch fiber 
depth installation, yet flexible 
enough to be custom cut to easily 
fit grade elevation changes. And 
because OptiVault is lightweight, 
our workers can install them by 
hand. We don't need to bring 
heavy lift equipment to the site. 
And because Moore stands for 
quality, I'd say I'm on pretty 
firm footing." 
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the situation began to change. 
New cbdigital compression 
technologies permitted accept-
able video quality at data rates 
as low as 768 kbps. Interna-
tional work on compression 

standards was started and in 1984 
what was then the CCITT (Internation-
al Telegraph and Telephone Consulta-
tive Committee) established a Spe-
cialist Group on Coding for Visual 
Telephony with a charter to develop 
recommendations for video transmis-
sion at m x 384 kbps (m = 1 to 5). 1 
Later as the compression technology 
improved and lower video rates be-
came feasible, standardization at p x 
64 kbps (p = 1 to 30) also was consid-
ered, resulting in the CCITT Recom-
mendation H.261, "Video Codec for 
Audiovisual Services at p x 64 kbps." 

COMMUNICATIONS TECHNOLOGY 

H.261 was approved in December 
1990. At the same time, the H.320 
(Narrowband Visual Telephone Sys-
tems and Terminal Equipment) stan-
dard was approved. 

H.320 
H.320 is really a family of standards 

(including H.261) covering video and 
audio compression and decompres-
sion, graphics, multipoint video con-
ferencing, encryption, etc. (See Figure 
1 on page 22.) In 1993 the CCITT un-
derwent a name change — it is now 
the ITU Telecommunications Stan-
dardization Sector (TSS). 

H.261 is the video compression de-
compression standard (see below). 

G.711/G.722/G.728 — G.711 de-
tails the digitization and compression 
of 3 kHz or toll quality audio to 64 

kbps. G.722 details 
the digitization and 
compression of high-
er-fidelity audio sig-
nals of 7 kHz to 64 
kbps. G.728 was added 
after G.711 and G.722 
and it provides for 
the digitization and 
compression of 3 kHz 
audio to 16 kbps, an 
important savings in 
data transmission 
bandwidth. 
H.221 defines how 

all of the audio and 
visual information 
should appear in a 
data frame that is 
transmitted from one 
video conferencing 
location to another. 

H.242 defines the protocol that in-
structs H.320 compliant equipment on 
the "handshakes" needed to send 
compressed audio and video between 
locations. 

H.230 defines other information 
passed between H.320 codecs such 
as that needed for control functions. 

H.243 defines a multipoint control 
unit (MCU) so it can link three or more 
H.320 video codecs for a multipoint 
conference. 

H.261 
A block diagram of an H.261 codec2 

is shown in Figure 2 on page 22. The 
source coder operates on 29.97 
frames per second incoming television 
in a Y, CB and CR component format. 
Also the two picture scanning formats 
are defined. In the first format, common 
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Over 30 years of superior service, 
Power & Telephone Supply has 
expanded its dep:h of CATV prod-
ucts to include a full-line inventory of 
connectors, conductors and instru-
mentation equipment representing 
the industry's top suppliers. 
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warehouses (including a new 
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intermediate image (CIF), the lumi-
nance sampling structure is 352 pixels 
per line, 288 lines per picture. Sampling 
of each of the two color difference com-
ponents is at 176 pixels per line, 144 
lines per picture. Color difference sam-
ples are sited such that the block 
boundaries coincide with luminance 
block boundaries as shown in Figure 3 
(page 22). The second format, quarter-
CIF (QCIF), has half the number of pix-
els and half the number of lines as CIF. 
All codecs must be able to operate 
using QCIF. Some codecs also can op-
erate with CIF. 

Means shall be provided to restrict 
the maximum picture rate of encoders 
by having at least 0, 1, 2 or 3 nontrans-
mitted pictures between transmitted 
ones. Selection of this minimum num-
ber and CIF or QCIF shall be by exter-
nal means (for example via Recom-
mendation H.221) and come through 
the coding controls to the source coder. 

The video multiplex coder arranges 
the data sequence to be transmitted 
and contains a 5 bit TR (temporal refer-
ence) sequence in the picture header 
that sends the information about the 
picture rate. The 5 bit number can have 
32 possible values. It is formed by in-
crementing its value in the previously 
transmitted picture header by one plus 
the number of non-transmitted pictures 
(at 29.97 Hz) since the last transmitted 
one. The transmission coder has a 
video coding delay to permit synchro-
nization of audio and video since their 
compression processing times are not 
the same. 

The video decoder performs the re-
verse process. 

Hardware 
For a block diagram of an H.320 

videoconferencing terminal including 
the H.261 and other standards outlined 
previously see Figure 4 on page 24. 

In 1986 I wrote a column3 on the 
emerging compression techniques as 
exhibited in an Armed Forces show in 
Washington, DC, in which I said "sever-
al companies joined together to show a 
communications capability that may 
well have extensive commercial appli-
cations in addition to the military ones 
pitched at the show." The companies 
reviewed in that column were Com-
pression Labs and PicTel (now Picture-
Tel). 

After AT&T made its prediction 
about Picture Phone it tried to jump 
start the business by setting up video-
conferencing rooms for rent in major 

cities. Although that approach was not 
successful, a few big corporations in-
stalled a limited number of conference 
rooms in some of their facilities. In 1984 
the average video conferencing system 
cost $250,000 per site.4 Such condi-
tions severely limited the growth of 
videoconferencing until acceptable 
video compression arrived on the 
scene and finally became standardized 
with the H.261. 

PictureTel, Compression Labs and 
VTEL, in that order, own all but 3 or 4% 
of the market. The other vendors fight-
ing for the balance of the videoconfer-
encing pie are GBT, BT North America, 
NEC, Mitsubishi and Hitachi. Compres-
sion Labs started out supplying the 
high-end of the market (e.g., large con-
ference room systems). PictureTel, 
which was founded in 1984 by two stu-
dents and an MIT professor, from the 
beginning aimed at more modest sys-
tems as did VTEL (VTEL was originally 
incorporated as VideoTelecom in 
1986). However, now all three vendors 
are aiming at the same market — small 
and flexible systems. Figure 5 (page 
24) shows a PictureTel Model 50 unit 
designed for medium to large groups 
and can be rolled from room to room. It 
has a zoom camera that can pan and 
tilt and, when required, focus on a doc-
ument on the desk. In H.261 it trans-
mits at 10-15 frames per second. This 
model has a 27-inch monitor and costs 
about $20,000. Figure 6 (page 24) 
shows the VTEL MidiaMax model that 
is an Intel 386 based unit with a 40 
Mbyte hard disk and VTEL claims that it 
is the only software-based open-archi-
tecture conferencing solution in the in-
dustry. In H.261 it also transmits at a 
10-15 frame rate but an option is avail-
able for an up to 30 frames per second 
capability. 

The latest development by vendors 
is supplying PC add-on equipment for 
video conferencing. Figure 7 on page 
24 shows the PictureTel LIVE PCS 100 
model. PictureTel LIVE consists of two 
ISA PC boards, camera, microphone 
and speaker modules and required ca-
bling. It costs about $6,000 (but you 
must supply the PC). 

Conclusions 
Perhaps not all of the H.320 stan-

dards would be required if Picture Phone 
became an optional CATV service (e.g., 
H.243 for multipoint conference control). 
Obviously one great advantage for 
CATV is the generous bandwidth avail-
able compared with telcos' capability (to 

"One great advantage 
for CATV is the gener-
ous bandwidth avail-
able compared with 
telcos' capability (to 
date)." 

date). The narrower the bandwidth the 
lower the data rate and the higher the 
compression ratio. Since under H.261 
the display resolution is constant (CIF or 
QCIF), that means fewer and fewer pic-
ture updates can be made as the data 
rate is reduced. H.261 allows picture 
rates to vary from 3 to 30 per second. The 
camera takes at 29.97 fps, but within 
H.261 frames may be dropped so that the 
picture update may be of lower values. 
The display is run at 30 fps so there is no 
flicker, but with a low picture update there 
will be "jerkiness" because the picture it-
self is updated at whatever the transmis-
sion rate is. 

There is one major problem whose 
specific solution is not yet apparent — 
networking. Few — if any — would pay 
for the Picture Phone option if he could 
not reach outside his cable system. I say 
specific solution because no one yet 
knows the specific architecture of the fu-
ture. What specific role will cable play in 
the information super highway? Perhaps 
there will be some type of merging with 
telcos — it appears certain that there will 
be more system interconnects. Although 
the specific nature of networking in the fu-
ture cannot yet be defined, it seems more 
than a good bet that systems will be net-
worked in some manner. The difficulty in 
predicting that specific future might be best 
summarized with a quote from that great 
American philosopher and sage, Yogi 
Berra, who said: "Prophecy is very hard ... 
especially about the future." CT 
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You could learn everything you 
need to know to pass the FCC's 
new proof-of-performance tests. 

Or we could just give you the answers. 

Without the right equipment, 
complying with the govern-
ment's new cable TV regulations 
can be just as much a test of 
your study skills as it is a mea-
sure of your cable system's 
performance. 

Which is why you need the 
HP 8591C cable TV analyzer with 
Option 107. It makes complying 
with the new proof-of performance 
tests effortless by making all the 
tough measurements for you. 

Unlike other solutions that 
require complex calculations 
and calibrations between multiple 
instruments, the HP 8591C has 
integrated all existing proof-of-
performance tests into one 
easy-to-use, portable instrument. 
And it comes with three key 
video measurements required 
for 1995: differential phase, dif-

ferential gain and chrominance-
to-luminance delay inequality. 

And for worldwide use, its 
standard NTSC format can be 
replaced with PAL or SECAM 
formats. 

And since all these measure-
ments are noninterfering except 
CTB, you can make both RF and 
video measurements without 
disrupting your customer's 
programming. 

And, there's one other test the 
HP 8591C handles better than 
most. 

The test of time. 

Its modular architecture allows 
you to add new measurement 
capabilities as your testing 
needs change. Which means 
when government regulations 
change in the future, so will the 
HP 8591C. That way, neither it 
nor your investment will 
become obsolete. 

So, you see, when it comes to 
performing the government's 
new proof-of-performance tests, 
there's really only one thing you 
need to know — the HP 8519C 
cable TV analyzer from Hewlett-
Packard. To learn more, call 
1-800-452-4844, Ext. 8307. 

There is a better way. 

HEWLETT" 
PACKARD 
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Getting ready for 
the interactive video 
services revolution: 
An AT&T perspective 
By Edward S. Szurkowski 
Head. Interactive Computing Systems 
Research Department 
AT&T Bell Laboratories 

o ver the next several years, inter-active consumer video services 
delivered via standard television 

are expected to present a large new 
revenue opportunity to system opera-
tors, programmers and many others in 
the CATV and related businesses. Cap-
italizing on this opportunity will require a 
well-conceived system architecture ca-
pable of delivering a wide variety of ser-
vices and exploiting synergies between 
services. 

Consumers approach television ex-
pecting to be informed and entertained 
by visually interesting and dynamic pro-
gramming. To be widely accepted, inter-
active video services also must meet 
these expectations. Not only must the 
subject matter be compelling, but the 
production values must match those in 
conventional TV programming or the ser-
vice risks being perceived as "cheap" or 

second-rate by comparison. 
Substantial investment will be re-

quired to deploy systems that can deliver 
high-quality interactive consumer video 
services on a large scale. To justify this 
investment, the systems must be long-
lived and based on an architecture care-
fully designed from the outset to accom-
modate new services as they are created 
and to incorporate new technology as it 
becomes available. In addition, a con-
sumer video services architecture must 
cleanly integrate with both existing tradi-
tional CATV services, such as terrestrial 
and satellite-delivered broadcast TV, and 
with new service opportunities, such as 
telephony and personal communication 
services (PCS). 
AT&T has been actively studying 

these challenges for several years, and 
the result is a new Integrated Consumer 
Video Services (ICVS) architecture and 
platform that is about to begin trial de-
ployment and market testing in collabo-
ration with a CATV operator and two 
local telephone companies. This article 
presents the ICVS architecture, including 

a high-level overview, descriptions of 
several of the major components of the 
system and discussions of the system tri-
als scheduled to begin over the next sev-
eral months. 

ICVS platform architecture 
The Interactive Consumer Video Ser-

vices platform provides a comprehensive 
end-to-end system for delivering a wide 
variety of digital video services to con-
sumers. All components of the platform 
have been defined and prototyped for 
trial deployment in 1994 and beyond. 

The platform is based on international 
communications and computing stan-
dards wherever they exist and are appli-
cable. Where standards do not yet exist, 
AT&T intends to offer its ICVS platform 
interface specifications for consideration 
as standards in the appropriate industry 
forums. 
A truly successful interactive con-

sumer video services delivery system will 
be global in scope, fully interoperable 
and as broadly deployed as television 
and telephony. The problems of large-

A he performance IRD worth 
making space for. 

Only the DIR- 657 Satellite Receiver combines 
the highest level of video performance with the most 
advanced features available. The DIR- 657 also 
offers you a clear display of functions and easy 
access to a long list of features including: 
• RS-250B Broadcast quality performance 
• Selectable IF bandpass filters, 24 or 30 MHz 
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• Two frequency synthesized audio subcarriers 
For more information on an IRD with a sizeable 

difference call DX Communications at (914)347-4040 
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"Interactive consumer 
video services 
delivered via standard 
television are 
expected to present a 
large new revenue 
opportunity." 

scale systems are frequently not techno-
logical, but rather ones of logistics, oper-
ations, customer support and similar is-
sues. Systems destined for large-scale 
deployment must be designed to mini-
mize these problems from the beginning. 
Systems that work for 10,000 or even 
100,000 households cannot be easily 
scaled to serve hundreds of millions of 
people. 

In the ICVS platform architecture (Fig-
ure 1) a global broadband asynchronous 
transfer mode (ATM) backbone network 
connects distributed server complexes, 
which provide various services to cus-
tomer homes via broadband access net-
works such as CATV fiber/coax plants or 
local exchange carrier (LEC) copper 
local loops using ADSL. An unlimited 
number of these access networks can be 
driven from the backbone network, pro-
vided that sufficient servers have been 
deployed to meet peak demand for ser-
vices. As also shown in Figure 1, this ar-
chitecture requires only a standard TV 
with a simple adjunct set-top box and re-
mote control in the consumer home. 

The global broadband ATM backbone 
network in the architecture is not mono-
lithic. As shown in Figure 2 (page 30), it 

Figure 1: Integrated Consumer Video Services platform 
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is composed of a hierarchy of intercon-
nected ATM subnetworks covering vari-
ous geographic areas. These ATM net-
works can be owned and operated by re-
gional access network providers and/or 
long-haul carriers. Just as there will be 
competitive broadband local access net-
works over time, there also will be com-
petitive backbone networks and server 
complexes. ICVS has been designed to 
accommodate these competitive infras-
tructures and service providers. 

Broadband backbone networks used 
for consumer video services also must 
be interconnected to narrowband access 

networks. This will enable traditional nar-
rowband services, such as electronic 
mail, to be used with both broadband and 
narrowband terminal devices. For exam-
ple, someone with a personal digital as-
sistant (PDA) or personal digital commu-
nicator (PDC) could send a text message 
to another person who could read it using 
an interactive TV application. This syner-
gy of narrowband and broadband ser-
vices will become increasingly important. 

Customer premises equipment 
The cost of new equipment required 

on customer premises is a prime deter-
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minant of the market acceptance of new 
services. The less expensive the cus-
tomer premises equipment (CPE), the 
more customers will try the service. In 
the ICVS platform, this CPE would typi-
cally be a set-top box (sometimes also 
called a home terminal) similar in size 
and appearance to those widely de-
ployed in traditional CATV systems. 

The ICVS platform has been designed 
to simultaneously support a wide range 

of set-top capabilities and prices. At the 
low end, a very basic set-top for a 
fiber/coax plant would provide the tradi-
tional analog functions of tuning and ad-
dressable descrambling, along with a 
single channel of MPEG-2 video decom-
pression, stereo audio decompression 
and the appropriate digital security 
mechanisms. These boxes are essential-
ly the same as those being deployed to 
support digitally compressed broadcast 

and enhanced pay-
per-view program-
ming. An initial target 
price of approximately 
$300 has been widely 
quoted within the in-
dustry for this type of 
set-top for delivery in 
late 1994 and early 
1995. 
The platform is ca-

pable of delivering a 
wide variety of inter-
active services, in-
cluding movies-on-
demand, home shop-
ping, telephony, mes-
saging and games — 
even with simple low-
cost set-top boxes. 
Advanced functionali-
ty is moved out of the 
home and back into 
the network where it 
can be economically 
shared across a large 
subscriber base. 
The platform also 

supports set-top boxes, 
or other CPE, with sub-

stantial local processing and video-gen-
eration capability. For example, the set-
tops being used in the trials of the ICVS 
platform contain three channels of 
MPEG-2 decompression, with indepen-
dent real-time scaling and translation of 
the decompressed video, eight channels 
of audio decompression, a RISC micro-
processor, two PCMCIA slots and sever-
al other features. These boxes represent 
the high-end of set-top functionality, and 

In the year 2000, what type of 
terminal enclosure will be protecting 
your connections? For longevity, 
flexibility and economy, look to 
CableTek for your current and future 
needs. 
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uninterrupted service to your subscriber.., the more money 
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have been designed for the AT&T trials 
to allow testing of the broadest possible 
mix of services. Over time, the function-
ality in this box could be provided at rea-
sonable cost, but currently these boxes 
cost several thousand dollars each in 
small quantities. AT&T does not expect 
boxes of this type to ever be widely de-
ployed outside trial environments. 

All set-tops used with the ICVS plat-
form include a data port for connecting 
external devices, such as PCs or games. 
The data port allows these devices to 
share the digital communication infras-
tructure provided by the platform even if 
they do not have any direct association 
with providing interactive video ser-
vices (as would typically be the case 
with PCs at home). Providing high-
bandwidth data networking capability 
in the home presents another potential 
revenue opportunity for the access and 
backbone network providers. 

Networking 
The platform uses entirely digital net-

working. Within the backbone network, 
all transport and switching is ATM-based 
with SONET transmission facilities. ATM 
enables the platform to support a wide 
variety of services with different commu-

nication needs, using a common trans-
mission and switching infrastructure. 

The platform transports ATM cells, 
unaltered, directly into customer resi-
dences. ATM virtual path (VP) and virtual 
circuit (VC) switching in the network is 
the primary means of connecting sub-
scribers to the various servers without 
creating bottlenecks. In general, a sub-
scriber set-top box is dynamically as-
signed a VP on initialization, with the var-
ious subsystems with the set-top being 
assigned VC addresses within that VP. 
These addressable subsystems include 
the audio and video decompressors, 
CPU, data port, etc. This granularity of 
addressing allows the facilities within a 
given set-top to be driven by various in-
dependent sources in the network with-
out interference. 

Within the CATV fiber/coax access 
networks, 64 QAM RF modems convert 
standard 6 MHz analog channels in the 
50 MHz to 1 GHz spectrum into digital 
channels. The number of these digital 
channels is limited only by the unused 
spectrum in the plant and do not interfere 
with any of the existing analog services 
currently on the system. Each digital 
channel provides an error-corrected 28 
Mbit/s stream of standard 53 byte ATM 

cells. The capacity of these digital chan-
nels will increase significantly when 256 
QAM modems are deployed within the 
next few years. 

There are two options for upstream 
transport within the platform. Both oper-
ate entirely within the standard 5 MHz to 
30 MHz upstream spectrum allocated in 
a subsplit frequency plan. 

The first upstream option uses shared 
2.048 Mbit/s TDMA channels. Set-tops 
are dynamically assigned time slots in 
this channel during a call setup or initial-
ization phase. Each set-top box can be 
allocated upstream bandwidth in units of 
64 kbits/s. The 2.048 Mbit/s TDMA chan-
nels use QPSK modulation and occupy 
1.5 MHz of RF bandwidth. This option is 
particularly attractive if the fiber/coax 
plant is already configured for offering 
voice telephony services using AT&T's 
CLC-500 system. 

The second upstream option uses in-
dependent narrow bandwidth upstream 
channels, which are frequency-agile 
within 5 MHz to 30 MHz. Each set-top 
box uses one or two of these channels, 
with frequency assignments being made 
during call setup and initialization. Each 
channel provides either 64 kbits/s (for 
data and signaling) or 384 kbits/s (for 
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"A consumer video 
services architecture 
must cleanly inte-
grate with both exist-
ing traditional CATV 
services ... and with 
new service opportu-
nities, such as tele-
phony and PCS." 

H.261 compressed digital video telepho-
ny) and uses ORSK modulation. This up-
stream option is attractive if significant 
portions of the 5 MHz to 30 MHz frequen-
cy spectrum are already in use for other 
services, or if there is significant ingress 
of interfering signals. 

To connect a fiber/coax access net-
work to the backbone network, SON ET 
optical fiber multiplexers and RF 
modems are placed in the system head-
end and connected to the plant. This 
equipment is relatively small and is re-
motely monitored and controlled using 
standard telecommunications operations 
support systems. 

Even using 2.4 Gbit/s SONET multi-
plexers, a substantial number of fibers 
may be required to connect a large 
fiber/coax access plant to the backbone 
network. However, construction to install 
additional fiber transmission facilities can 
be prohibitively expensive and may be 
impossible because of nontechnical fac-
tors. To alleviate this situation, the ICVS 
platform uses dense wavelength division 
multiplexing (WDM) to create several dis-
tinct optical paths on a single physical 
fiber. 

Conventional WDM creates two opti-
cal paths on a single fiber using lasers 
operating at 1,310 nm and 1,550 nm. The 
dense wavelength division technology 
used in the AT&T platform can place up 
to 10 optical carriers within the 1,550 nm 
transmission window. A passive optical 
device, called a waveguide grating 
router, has been developed by AT&T Bell 
Labs to separate optical carriers with fre-
quency differences of approximately 200 
GHz (or 1.6 nm). Other than choosing 
lasers with the appropriate wavelengths, 
this WDM technology requires no 
changes to the multiplexers or other ter-
minal equipment. 

The ATM backbone network is com-

(Continued on page 91) 
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Figure 4: Scenario I — Low-level integration 
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mg, and digital multiplexing of voice and 
video. Several FTTC topologies have 
been proposed and evaluated including 
bus, star and passive optical network 
(PON). 

Telco FTTC 
Narrowband FTTC networks have 

reached cost parity with copper for 
new construction in many situations 
and are being considered for 
widespread deployment throughout the 
telephone industry for rehabilitation 
and replacement of aging copper plant. 
FTTC deployment is being driven by 
two goals: 1) lower operating and main-
tenance costs vs. all-copper systems 
for narrowband plain-old-telephone 
service (POTS); and 2) the evolution to 
a video services platform to generate 
increased revenues. 

To date, more than 100 FTTC field 

trials have taken place in North Ameri-
ca and Europe with several large de-
ployments currently underway. Bell At-
lantic is deploying FTTC systems to 
more than 100,000 homes in New Jer-
sey and Virginia for video dialtone ap-
plications, while Bell South is deploying 
a similar number of lines for POTS in 
four cities within its region. The Ger-
man telephone company, Deutsche 
Bundespost Telecom (DBT), however, 
is leading the world market with a 
three-year deployment of 1.2 million 
lines begun in 1993. 

Although narrowband FTTC sys-
tems are expected to reduce operating 
expenses for POTS compared with 
copper, video capability provides an 
opportunity to generate new revenue 
streams. Annual growth of the regulat-
ed residential telephone business 
(basic telephone service) averages a 

mere 3-4% and thus most LECs per-
ceive growth limitations. 

Today, cable TV and telephone 
companies have a number of technolo-
gies to consider that could provide the 
necessary means for delivering an ex-
panded array of services to the home. 
Those technologies include asymmetri-
cal digital subscriber line (ADSL), direct 
broadcast satellite (DBS), wireless per-
sonal communications systems (PCS), 
28 GHz video distribution systems, and 
fiber/coax systems. However, deter-
mining the best way to provide cost-ef-
fective video capability with conven-
tional FTTC systems has been the sub-
ject of debate for several years. 

Of most interest to the cable TV in-
dustry is the evaluation by major tele-
phone companies of fiber/coaxial hy-
brid architectures for the provision of 
interactive high-bandwidth capability to 
the home. 

Full service fiber/coaxial hybrid 
A fiber/coaxial hybrid architecture 

providing voice and video capability 
may provide a good balance between 
the reliability and functionality of a nar-
rowband FTTC network and the low im-
plementation costs of the cable TV in-
dustry's FTF. The use of coaxial cable 
in the "last mile" offers telephone com-
panies a flexible starting point in pro-
viding broadband services to sub-
scribers inside and outside their operat-
ing areas. 

Fiber/coaxial hybrid architectures 
could be deployed in a variety of ways 

Figure 5: Scenario II — Intermediate-level integration 
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Video distribution 
in metro areas using 
digital fiber systems 
By Robert W. Harris 
Digital Applications Engineer 

And Ken Regnier 
Director of Sales, Broadcast and International 
Digital Video 
C-COR Electronics Inc. 

ar ransmission of video over high-
speed digital fiber-optic sys-
tems has seen widespread use 

in CATV networks within metropolitan 
and regional serving areas. These 
digital systems replace older AML mi-
crowave systems, FM systems and 
stand-alone headends, and serve as 
backbone networks transporting 
video, audio and data services to hub 
sites within the CATV network. 

Within many cities there is now a 

rapidly increasing need for high-quali-
ty, cost-effective interconnect capabil-
ity among the following: 

• TV broadcast studios 
• TV transmitter sites 
• Teleports and satellite earth sta-
tions 
• Public buildings and stadiums 

Figure 1: Metropolitan video fiber network central hub switched star 

Eight 
video in 

16 
audio in 

Eight 
audio out 

16 
audio out 

One 
video in 

Two 
audio in 

Video/audio 
encoders 

Video/audio 
decoders 

Hub Site 1 
send receive 

eight channels 

Hub Site 4 
send only 

one channel 

Optical TX 
1.55 Gb s 

Optical RX 
1 55 Gb's 

TX terminal 
194 Mb/s 

[. Optical RX 
1.55 Gb/s 

1 Optical TX 
1.55 Gb/s 

Digital 
fanout 

194 
Mb/s 

Digital 
switch 
or 
patch 
panel 

16 
Video/audio video out 
decoders 32 

audio out 

Digital 
fanout 41 Optical RX 780 Mb/s 

Optical TX 
780 Mb/s 

1 Eight 
Video/audio video in 
encoders 

16 
audio in 

Central Hub site 
send receive switch 

4— 

36 MAY 1994 COMMUNICATIONS TECHNOLOGY 



• Educational and commercial 
video facilities 
• Commercial CATV systems 

The need for these new networks is 
driven by the limitations of existing 
video microwave availability and/or 
limitations in performance and avail-
ability of coax copper line networks. 
Another major factor has been the in-
creased business opportunities creat-
ed by new interconnect capability. Op-
erating economies and quick re-
sponse time for TV news and special 
events is enhanced by interconnects 
to public buildings and facilities. Ser-
vice reliability and signal performance 
is often improved by interconnecting 
broadcast studios and CATV head-
ends. Interconnects between educa-
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tional and commercial video facilities 
can enhance programming and video 
production activities as well as pro-
vide public service information and 
educational TV opportunities. 

Until recently, the use of fiber op-
tics for these networks has been 
severely limited by a lack of fiber 
availability. If a fiber was installed 
within a city by a local telephone utili-
ty, it was generally either unavailable 
for other uses or too expensive to 
lease. However, this situation is 
changing as other fiber routes be-
come accessible from sources such 
as alternate access carriers, CATV 
networks and public utilities. As a re-
sult, video transmission over fiber net-
works becomes a practical and reli-
able alternative to microwave radio or 
coax copper systems. The use of digi-
tal technology in the fiber-optic termi-
nal equipment adds the element of 
very high quality transmission and low 
maintenance to the already inherent 
advantages of fiber. 

Digital system 
transmission advantages 
A clear advantage of digital video 

transmission over its analog counter-
parts (FM, AM and AML) is its consis-
tent and repeatable signal perfor-
mance. Digital video systems are ca-
pable of providing both medium- and 
short-haul RS-250C specifications. 
Further, the signal performance 
through a digital fiber-optic system is 
not affected by the following: 

• Optical path loss or optical split-
ting 
• Optical repeating/regeneration 
• System expansions or channel 
additions 
• Add/drop multiplexing techniques 
• Number of video or audio chan-
nels 
• Video or audio format 

Digital video fiber-optic network 
configurations range from simple 
point-to-point links to sophisticated 
"self-healing" rings using "drop and re-
peat" and "add/drop multiplexing" 
functions along with full optical path 
and electrical component redundancy. 

Typical digital transmission sys-
tems digitize (sample, quantize and 
code) up to 16 baseband video chan-
nels, then synchronously time division 
multiplex (TDM) each on a single 
high-speed data stream at, for exam-
ple, 1.55 Gb/s. This allows every 

"Digital video fiber-
optic network config-
urations range from 
simple piont-to-point 
links to sophisticated 
'self-healing' rings 
using 'drop and re-
peat' and 'add/drop 
multiplexing' func-
tions along with full 
optical path and elec-
trical component 
redundancy." 

channel to be fully independent of one 
another. As such, video channels can 
be added or removed from the optical 
transmission channel without affecting 
any other signal or part of the system. 
Further, single channel contribution 
links can be easily integrated into the 
multichannel system for transmission 
and distribution into the network. 

Fiber-optic interconnect networks 
generally follow two types of architec-
tures: star or ring. The next part of this 
article will outline two system exam-
ples for transporting and distributing 
video services within a metropolitan 
area network using digital fiber-optic 
systems. 

Star network 
Figure 1 shows a star network that 

includes digital switching (or patching) 
at the central hub site. This example 
shows how bidirectional and unidirec-
tional links of different channel capac-
ities (data transmission speed) can be 
combined within an all-digital system. 
This type of architecture easily is ex-
panded to support new users and/or 
increased capacity requirements. 

In this example, the central hub site 
not only provides digital switching on 
and off the network but also has the 
capacity to decode and monitor up to 
16 video channels. The central hub 
can originate up to eight channels. 
(Note that these capacities are strictly 
arbitrary for this example and could be 
any required number of channels.) 
With this type of system, any hub site 
can be connected digitally to any 
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"Digital systems offer 
high-quality, flexible 
and cost-effective in-
terconnect solutions 
for a variety of video 
service distribution 
applications within 
metropolitan environ-
ments." 

other hub site in the network via the 
digital switch without requiring any in-
termediate digital encoding/decoding 
steps. As a result of keeping all sig-
nals in a digital format, signal trans-
parency is preserved throughout the 
network 

Hub Site 1 is a bidirectional eight-
channel system that is interconnected 
to the central hub by 1.55 Gb/s optical 
terminals. This system uses one fiber 
for each direction. But through wave-
length division multiplexing (WDM) at 

the 1,310 and 1,550 nm window, only 
a single fiber is required. Hub Site 1 
could typically be a TV transmitter lo-
cation for all of the broadcast stations 
within a city. It also could be a tele-
port/satellite earth station facility. For 
simplicity in this example, redundant 
components or redundant fiber paths 
have not been shown. However, re-
dundancy is possible and practical by 
employing automatic hot standby 
switching of the optical terminals. 

Hub Site 2 also is a bidirectional 

Figure 2: Metropolitan video fiber network redundant ring 
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1) AU fiber is single-mode 
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link with four-channel capacity that is 
interconnected to the Central Hub with 
780 Mb/s optical terminals. This site 
might be a broadcast or production 
studio or possibly a CATV headend. It 
also might be a public building such 
as a sports stadium or performing arts 
center. 

Hub Sites 3 and 4 are examples of 
single-channel contribution/distribu-
tion links. Hub 3 is a contribution link 
that could be a remote news or sports 
feed and Hub 4 is a single-channel 

194 Mb s 

Optic 
TX 

1 55 
Gto,s 

CW 

Video 

-1> 

Optical 
TX 

1 55 
Gb,s   

CCW 

Fanout 4-

Video 
audio 
encoO ,--

--> FZ,Z ,  

To 

Video 
audio 4— To 
encoder tower 

TV1 site 

194 Mlys 

AB 
switch.> 

Video/ 
audio 
decoder 

Video/ 
sidio 

,,oder 

From 
tower 

Video, I.+ 
audio From 

decoder TV1 

Video/ 
audio From 
decoder TV3 

Fanout 
Video/ 
audio 
encoder 

From 
tower 

Uplink 

d _ To 
- tower 

TV2 and uplink site 

distribution link. It is important to note 
that all of these digital signals, 
whether they are transported on a 16-
channel, eight-channel, four-channel 
or one-channel system, are compati-
ble at the digital switch in the Central 
Hub Site as well as with each different 
optical terminal. 

Redundant 
ring network 

Figure 2 is an example of a redun-
dant ring network. This system does 
not use central switching but instead 
relies on the transparent digital multi-
plexing within the multichannel digital 
terminal equipment. Each channel on 
the network is assigned to specific 
ports on the multiplexer and each site 
has optical transmit and receive termi-
nals. This example also shows redun-
dant optical terminals with automatic 
hot standby switching at each site. As 
with the star network, there are no in-
termediate digital encoding/decoding 
steps required for any signal originat-
ing at one site to reach any other site 
in the network. 

The ring network is easy to expand 
when there are spare ports available 
on the optical terminal multiplexers by 
simply adding the necessary encoders 
and decoders. When the capacity of 
the system is full, new optical termi-
nals are added to the network for ad-
ditional multiplexer capacity. In a ring 
network, a central switch is not re-
quired (thus simplifying the network 
structure). In this example, the clock-
wise (CW) direction of the ring is con-
sidered the main path and the 
counter-clockwise (CCW) is the back-
up path. 

This ring is configured to be a stu-
dio-to-transmitter link (SIL) and trans-
mitter-to-studio link (TSL) system for 
three TV stations interconnected to a 
TV transmitter site. There also is a 
channel to interconnect all sites to a 
satellite uplink located at TV Station 
Site 2. Although the satellite channels 
do not have redundancy, as do the 
STL/TSL channels in this example, it 
could easily be added at a later date. 

In both the star or ring configura-
tions, long distances or high-loss links 
are possible because the optical loss 
budget available from the optical ter-
minals is approximately 30 dB at ei-
ther 1,310 nm or 1,550 nm optical 
wavelengths. 

Conclusion 
Within many metropolitan areas is 

COMMUNICATIONS TECHNOLOGY 

the need for high quality and cost-ef-
fective interconnect capability among 
TV broadcast studios, TV transmitter 
sites, public buildings, stadiums and 
educational facilities, as well as within 
the CATV network itself. Digital fiber-
optic systems are commonly used in 
today's metropolitan area networks be-
cause of their inherent advantages 
over other analog approaches. Digital 
systems deliver a uniform signal per-
formance independent of the number 
of channels transported, optical path 
loss, and the types of video, audio or 
data services carried on the network. 

These digital systems can be config-
ured as simple point-to-point links or as 
more sophisticated multifunction star 
or ring networks with route redundancy 
and automatic self-healing capability. 
As new services are added and serving 
areas expand, system extensions are 
accomplished transparently without 
degrading the performance of existing 
services. 

These attributes highlight the impor-
tant concept that digital systems offer 
high-quality, flexible and cost-effective 
interconnect solutions for a variety of 
video service distribution applications 
within metropolitan environments. CT 
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The Industry Standard 

Searcher Plus 
Precision Leakage Detector 

For CLI compliance, the Searcher Plus offers 
the best value in leakage measurement instru-
mentation. With more than ten thousand in 
daily use in systems throughout the world, the 
Searcher Plus has earned its place as the 
industry's most popular CLI instrument. 

ANNUAL CLI TESTING 

When used with a Trilithic AFS-2 antenna, 
the Searcher Plus displays calibrated leakage 
measurements down to 2 microvolts per 
meter on a large, easy-to-read meter. 

LEAK SEARCHES AND QUARTERLY 
DRIVE OUTS 

The Searcher Plus sounds an audible tone 
whenever you drive near a significant leak. 
The tone's pitch rises with leak intensity, so 
you can locate leaks without taking your eyes 
from the road. The mobile mount supplied 
with every Searcher Plus connects the 
instrument to vehicle power and to an 
externally-mounted "whip" antenna. 
A simple latch removes the Searcher Plus 
from the mobile mount for operation away 
from the vehicle. 

PIN-POINTING LEAKS WITH THE 
NEAR- FIELD PROBE 

An optional 6" near-field probe can be used to 
track leaks right to their source. Use the 
Searcher Plus's audible tone to pin-point 
leaks to within a few inches. 

A FULL LINE OF LEAKAGE EQUIPMENT 
AND ACCESSORIES 

Trilithic offers a full line of leakage 
measurement instruments, accessories, 
calibrators and software. Call us at 
1-800-344-2412 to discuss your specific 
CATV testing needs and how Trilithic can 
help you. 

TRILITHIC 
9202 E. 33rd 
Indianapolis, IN 46236 
(317) 895-3600 
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The 43 Mbit/s digital 
16-VSB modem for cable TV 
By Pieter Fockens 
Technical Consultant, Zenith Electronics Corp. 

A
43 Mbit/second cable modem 
using 16-VSB (vestigial sideband) 
digital modulation will allow one 6 

MHz channel to carry 23 movie programs 
(each compressed to 1.5 Mbit/s) or nine 
live video programs (compressed to 4 
Mbit/s) or two high definition channels, or 
a combination of these types of digital sig-
nals. In existing cable TV systems, any 6 
MHz analog NTSC channel can be re-
placed by the 16-VSB digital signal with-
out any mutual interference. 

The 16-VSB modem is a byproduct of 
digital high definition TV (HDTV) broad-
cast development work.' Recent testing 
of vestigial sideband modulation and 
quadrature amplitude modulation (QAM) 
broadcast and cable modems considered 
for transmission of HDTV data in a 6 MHz 
channel, showed the VSB system was 
superior and was selected by the digital 
HDTV Grand Alliance as its broadcast 
and cable modulation subsystem. It was 
subsequently accepted by the Federal 
Communications Commission Advisory 
Committee on Advanced Television Sys-
tems. 

Because signals find a much more fa-
vorable environment in modern cable 
systems than in over-the-air broadcasts, 
the modulation scheme developed for 
over-the-air HDTV broadcasts was sim-
plified while still doubling the bit rate from 
21.5 Mbit/s to 43 Mbit/s in a 6 MHz cable 
channel. A 43 Mbit/s 16-VSB modem was 
tested at by Cable Television Laborato-
ries and was shown to be superior to a 
QAM system of the same bit rate. The 
new modem also has been extensively 
field tested with excellent results. 

16-VSB digital modulation 
For a 6 MHz channel, the theoretical 

maximum (Nyquist) rate is 12 Msymbol/s 
but is unachievable because it requires 
"brick-wall" filters. With current surface 
acoustic wave (SAW) filter technology, 
10.76 Msymbol/s is economically feasi-
ble. At this symbol rate if binary (two-
level) symbols are transmitted a 10.76 
Mbit/s transmission results. If 4-level 
symbols are sent, the resultant transmis-
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able 1: S/N thresholds for various VSB modes 

System 

2-VSB 

4-VSB 

8-VSB 

16-VSB 

Levels/ 
symbol 

2 

Bits/ 
symbol 

4 2 

8 3 

16 4 

Mbits/s in 
a 6 MHz 
channel 

10.76 

21.5 

32.3 

43 

S/N 
threshold 

(dB) 

10 

16 

22 

28 

sion rate is 21.5 Mbit/s. For 8-level and 
16-level symbols, the resultant transmis-
sion rate is 32.3 Mbit/s and 43 Mbit/s re-
spectively. The VSB modem is actually 
designed to handle 2-, 4-, 8- and 16-level 
VSB modes. The VSB receivers will be 
able to automatically switch modes under 
headend control. 

This increasing of the transmission bit 
rate comes at a price. For example, if the 
average transmitted power is kept con-
stant, the (voltage) distance in a receiver 
between two adjacent levels in a 4-level 
system is smaller than in a 2-level system 
and, thus, is easier to upset by noise. It is 
common to improve noise performance 
of digital transmissions by using forward 
error correction (FEC). In the VSB 
modems for cable, a Reed-Solomon (t = 
10,208,188) FEC approach is used. The 
resultant signal-to-noise ratio (S/N) 

thresholds for various VSB modes are 
shown in Table 1. Threshold is defined as 
the S/N required to reach a predeter-
mined error performance. 

Given that digital transmission re-
quires receiving and distinguishing be-
tween the various transmitted levels, 
noise and other impairments at the re-
ceiver input will cause errors in reception. 
An important parameter in the transmis-
sion of digital signals is error rate. De-
pending on the system, error rate is ex-
pressed as bit-errors/bit (bit error rate or 
BER) or byte-errors/byte or block-er-
rors/block. Figure 1 shows the probability 
of error vs. S/N for the various VSB 
modes. The steep curves represent sys-
tems with FEC and are measured in 
block-errors/block while the gentle curves 
represent systems without FEC and are 
measured in bit-errors/bit. 
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Figure 2: Cumulative 
distribution function of 
16-VSB peak-to-average 
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Both Table 1 and Figure 1 (page 41) 
show that the S/N threshold for a 16-VSB 
signal is 28 dB. Even at reduced power 
levels compared to analog NTSC signals, 
this S/N is achievable in modern cable 
plants and appears to be a good choice 
for cable transmission. The 16-VSB 
transmission system provides 43 Mbit/s 
of data in a 6 MHz channel. 

Signal power 
For analog NTSC signals, the RF 

power is expressed as the power of the 

carrier at peak of sync, which remains 
constant even if the video signal varies 
continuously. The digital VSB signal is 
noise-like and has no such constant ref-
erence; the peak power varies randomly, 
however the average power is constant. 
Computer simulations have resulted in 
the curve shown in Figure 2, which ex-
presses the percentage of time that peak 
envelope power exceeds the average 
power. It shows that at a peak-to-average 
power ratio of 6 dB the peak power ex-
ceeds the average power only 0.35% of 
the time. Thus, when 16-VSB is transmit-
ted in a cable system at an average 
power level of 6 dB below NTSC power, 
negligible extra loading of the system is 
caused. 
When measuring signal power, it is 

customary to measure carrier power at 
RF and express an RF carrier-to-noise 
ratio (C/N). After data is detected in the 
receiver, a recovered signal-to-noise ratio 
is expressed. In the VSB system, these 
two terms are virtually identical and are 
used interchangeably throughout this 
paper. The differences between C/N and 
S/N for the VSB system arise from the 
use of a small amplitude pilot and differ-
ences in transmitted bandwidth and re-
covered bandwidth. The additional pilot 

power offsets the bandwidth differences 
making C/N and S/N negligibly different. 

VSB vs. QAM 
Although the curves in Figure 1 (page 

41) show the same error probability for 
VSB and corresponding QAM systems 
these only illustrate theoretical C/N per-
formance. In practice, total system perfor-
mance must be gauged against a variety 
of impairments including noise. Besides 
impairments, performance also is de-
graded by the specific design of the VSB 
and QAM systems. In contrast to all the 
QAM systems proposed for broadcast 
and cable transmission of digital data, the 
VSB system implements unique tech-
niques that have proven to provide better 
overall performance in the areas of multi-
path, impulse noise, phase noise, white 
noise (composite triple beat) and combi-
nations of these. This was recently shown 
in tests at CableLabs where the 16-VSB 
modem was compared to a military-grade 
256-QAM modem supplied by Applied 
System Technology Co. Theoretically, 
the two are identical but the 16-VSB im-
plementation proved to be superior. 

Techniques practiced in the VSB sys-
tem but not in QAM systems include the 
use of a small amplitude pilot, the use of 
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As a cable operator, you want 
to give your subscribers the best 
picture and programming. But you 
don't want to give anything away. 
That's why the Pioneer BA-9000 addressable converter 
provides line-by-line digital signal security coupled with 
Dynamic Picture Shift (DPS) encoding. 
An established leader in cable system security, Pioneer 

knows the importance of a secure revenue stream, as well 
as the value of revenue enhancing options like Near-

Video-On-Demand. 
You'll find they're a valu-

able part of the BA-9000, 
along with icon-driven on-

screen menuing, backwards 
compatibility and a future expansion port. So give your 
revenue stream and yourself a feeling of security by calling 
Pioneer - the right peo-
ple to help you send the 
wrong signals. 

CO PIONEER 
The Art of Entertainment 
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"Field tests have 
shown that the digital 
16-VSB system 
replaced an analog 
NTSC channel with no 
problems for either 
the 16-VSB signal or 
for the NTSC signals." 

segment syncs, and the use of a frame 
sync also used as a training signal. These 
techniques allow the VSB systems to ac-
quire and lock at C/Ns of 0 dB. This fea-
ture is especially useful for diagnostics in 
systems where a failure has occurred and 
data reception is lost. Despite poor signal 
conditions, by using the training signal, 
the VSB system can report the condition 
of the received signal such as the pres-
ence of multipath or the C/N. In proposed 
QAM systems, once data is lost the re-
ceiver is unable to acquire the signal or 
get any useful information from it. 

An important consideration of any 
cable modem is compatibility: Future 
HDTV receivers will have to work on 

cable as well as on over-the-air signals. 
Since VSB has been selected by the 
Grand Alliance as its digital HDTV broad-
cast transmission system, a VSB cable 
modem will be more compatible than a 
QAM modem. In fact, a broadcast HDTV 
receiver will require virtually no additional 
hardware to decode the 16-VSB signal. In 
contrast, decoding a QAM signal would 
almost double the hardware complexity of 
an HDTV modem. 

Another advantage of 16-VSB is cost-
effectiveness: the analog-to-digital (ND) 
conversion requirements and the adap-
tive equalizer are simpler than in compa-
rable QAM systems because QAM must 
independently equalize two (the in-phase 
and quadrature) bit streams while VSB 
has only one. 

It should be noted that the 64-QAM 
cable modem, which has been claimed 
but not publicly demonstrated, has only 
2/3 of the bit rate of 16-VSB. The 256-
QAM system that was tested in the labo-
ratory only was not specifically designed 
for cable systems, but rather for $50,000+ 
military applications. 

Digital C/N in the 16-VSB system 
The current minimum C/N in U.S. 

cable systems is 40 dB, defined over a 

4.2 MHz bandwidth. When defined over a 
6 MHz bandwidth, 1.8 dB less is required 
or 38.2 dB. If a digital signal is transmitted 
6 dB below an NTSC signal, the available 
C/N is 38.2 - 6 = 32.2 dB. Since 28 dB is 
required to properly detect the digital sig-
nal, a margin of 4.2 dB results. Many 
cable systems have channels with better 
than 40 dB C/N, providing additional mar-
gin. Note the extreme steepness of the 
probability of error curves with Reed-
Solomon (R-S) protection in Figure 1 
(page 41): a slight increase in C/N of 
even fractions of a dB significantly re-
duces the probability of error and thus im-
proves the quality of reception. 

Synchronization 
The data in the 16-VSB system are ar-

ranged in fixed length "data segments," 
which are identified by binary (2-level) 
segment syncs of 4-symbol duration 
while the segments are arranged in 
frames identified by framing syncs of one 
segment duration. All the VSB modes use 
this same data framing. 

In 16-VSB mode, each data segment 
includes two R-S data blocks of 208 bytes 
each. Each R-S block includes 20 bytes 
(160 bits) of parity information for error 
correction. The steep curves in Figure 1 
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Get ready for digital compression with Digi-Ready from California Amplifier. 
Digi-Ready phase-locked LNBs will ensure proper reception of compressed 
signals, in any format, while enhancing the performance of analog systems 
by controlling drift over a wide temperature range. The Digi-Ready family 
includes isolated and non-isolated LNBs featuring low Phase Noise (-63dBc/Hz@ 
100 Hz, -73dBc/Hz @ 1 KHz) and outstanding L.O. stability of ±12 KHz (±2.3 ppm). 

Cal-Amp is a leading U.S. manufacturer of satellite television and microwave 
products. Our commitment to high performance, reliability and support 
has made us the preferred choice of cable television operators worldwide. 
To upgrade to Digi-Ready, contact your Cal-Amp distributor or call 
(805) 987-9000 for assistance. 
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3M has everything you need to test your fiber 
network, including a PC-based OTDR. 
In addition to fiber identifiers, fault finders, power 
meters, test sets, attenuators and light sources, 3M 
now offers the Photodyne 5300 Series, cost-
effective PC-based OTDRs that are perfect for 
telecommunications, LAN and CATV applications. 
3M offers a board and software that can be 

easily loaded onto your existing AT-compatible PC 
(laptop or desktop), as well as a complete PC-
based OTDR system. You have the option of dual 
wavelength single mode, dual 

wavelength multimode, or both in one system. The 
Photodyne 5300 Series OTDR is easy to operate 
due to its graphic display, and fiber measurements 
are automatic. The 5300 Series combines high 
resolution and long haul capabilities into one 
system. It is user-programmable, RS232-controllable, 
and mass trace file printing is possible using most 
standard printers. 

For more information about the 5300 Series 
PC-based OTDR or other Photodyne test 
equipment, call the 3M Telecom Systems Division at 

800 745 7459 or FAX 512 984 5811. 
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Figure 6: Scenario Ill — High-level integration 
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by telephone companies, distinguished 
by different degrees of integration of 
voice and video transport. What fol-
lows is a description of three such 
scenarios. 

Scenario I: 
Low-level integration 

In this scenario, voice and video 
are delivered over separate media 
(twisted-pair and coax), from a fiber-
fed remote terminal, utilizing the same 
cable trench or strand and enclo-
sures. 

Telephone companies with a large 
undepreciated twisted-pair copper 
plant with a goal of rapid in-region de-
ployment of video capability, may 
configure their existing networks as 
shown in Figure 4. In this scenario, 
telephone companies would continue 
to use their existing fiber digital loop 
carrier (DLC) feeders and copper dis-
tribution plants to carry POTS. Video 
services would be provided over 
newly constructed (or acquired) coax-
ial distribution networks. Video and 
POTS would be separately transmit-
ted from central offices over fiber 
feeder plant to remote terminals serv-
ing typically less than 500 homes. 
Dedicated copper twisted-pairs from 
remote terminals would deliver POTS 
while video would be delivered over 
coaxial cable. Video signals could be 
delivered from the CO/headends 
using conventional amplitude modula-
tion (AM) or they could be digitally 
compressed and delivered to digital 
set-top converters in the homes. As in 
the United Kingdom today, POTS and 

video fiber nodes may service differ-
ent numbers of subscribers, and may 
not be collocated. 

This fiber/coax variation trades off 
service integration in favor of low first 
installed costs and rapid deployment 
capability. All of the network equip-
ment is "off-the-shelf" and available 
today. 

With sufficient fiber deployed to the 
remote terminals, this version offers 
telcos an inexpensive, proven solu-
tion for delivering video today while 
positioning them for a FTTC upgrade 
in the future to further lower network 
operating costs. 

Scenario II: 
Intermediate-level integration 

In this scenario, conventional nar-
rowband FTTC architecture (eight 
homes per ONU) carries voice, and a 
fiber/coax overlay delivers video (and 
ONU power) from a fiber-fed remote 
terminal. 

Telephone companies deploying 
FTTC systems within their regions for 
new construction or neighborhood re-
habilitation (primarily for POTS but 
also requiring broadband capability) 
may deploy a fiber/coax architecture 
as shown in Figure 5 . POTS could be 
deployed on a narrowband FTTC net-
work compliant with Bellcore's TR-
NWT-000909, "Generic Requirements 
and Objectives for Fiber in The Loop 
Systems," while video would be deliv-
ered over a collocated but separate 
coaxial distribution network to the 
home. Voice is delivered on fiber 
taken directly to narrowband optical 

network units serving approximately 
eight homes, while video (AM or digi-
tally compressed) is carried on coaxi-
al cable from the remote terminal to 
the home. The coaxial cable ideally 
would pass through the narrowband 
FTTC ONU pedestals, where it would 
be tapped for subscriber drops to the 
home. At the same time, the coax pro-
vides a cost-effective powering solu-
tion for the ONUs. Future upgrades 
could invo ve video delivery over fiber 
to smaller subscriber serving areas 
(connecting one to eight FTTC ONUs) 
and, thus, eliminate the need for cas-
caded coaxial amplifiers, providing for 
even greater operational benefits. 

Scenario III: 
High-level integration 

In this scenario, a fiber/coaxial 
platform carries both voice and video 
on the coax portion of the network. 

Telephone companies that wish to 
provide video together with voice on 
one integrated platform, may utilize a 
traditional FTF architecture upgraded 
with new "voice-over-coax" equip-
ment, as i,lustrated in Figure 6. Video 
programming would be delivered from 
the headend or CO over fiber to re-
mote terminals or nodes serving be-
tween 100 and 300 homes. POTS 
also would be delivered separately 
over fiber from the CO to the same 
node and combined with the video for 
distribution over coax to the home. A 
coaxial network unit (CNU) is required 
(either on the outside of the residence 
or in a curbside pedestal) to separate 
the video signal from the telephony 
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are applicable. The 
framing sync is a 
pseudo-random bi-
nary sequence re-
peated at data frame 
rate. It is used, as 
the name indicates, 
for framing the data 
and also as a refer-
ence signal for the 
adaptive equalizer in 
the receiver. The re-
ceiver compares the 
received reference 
signal to a stored 
copy of the pseudo-
random sequence to derive information to 
synchronize the frame, and to equalize 
the channel. The equalizer corrects for 
channel tilts, echoes and microreflec-
tions, effects that decrease the detection 
margin. 

Figure 3: 16-VSB transmitter 
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Equipment 
The block diagram of a 16-VSB trans-

mitter is shown in Figure 3. The combined 
data is randomized, excluding syncs and 
R-S parity bytes. This ensures that ran-
dom data is transmitted even when con-
stant data is applied to the system, as 
may happen when a data input is discon-

nected. The receiver includes a comple-
mentary de-randomizer. 

Next, the R-S parity bits are added for 
error protection. The subsequent inter-
leaver spreads the data of a single R-S 
block over a large number of data seg-
ments as a protection against burst-
noise. Any burst of errors during trans-
mission is spread out by the de-inter-
leaver in the receiver, which makes it 
easier for the R-S decoder to correct 
since they are not all concentrated in one 
R-S block. 

The pilot is added in the form of a con-
stant DC level shift, which translates to 

constant residual carrier in the subse-
quent modulator. The IF modulator trans-
lates the signal to a double-sideband sig-
nal centered at the IF carrier, which is 310 
kHz below the upper edge of the 41-47 
MHz IF channel or at 46.69 MHz. The 
subsequent Nyquist filter performs part of 
the previously mentioned spectrum shap-
ing in addition to deleting most of the 
upper sideband. The filter performs only 
part of the spectrum shaping because the 
complementary part of the total needed 
shaping is done in the receiver. 
A simplified block diagram of the re-

ceiver is shown in Figure 4 (page 50). The 

Digital audio transmission is as simple as 

Since its debut 
in 1983, over 1 
million channels 
of Dolby AC-1 
have been used in 
DBS and digital 
cable radio 
systems. Its low 
decoder 
complexity is 
particularly suited 
for consumer-
based point-to-
multipoint 
applications. 

Dolby AC-2 has 
been embraced 
by audio and 
broadcast profes-
sionals for its 
contribution-
quality audio. 

Its encoder/decoder 
balance is well-suited 
for point-to-point 
applications as well as 
multimedia use. You'll 
find it in stand-alone 
codecs from Dolby as 
well as in storage and 
transmission products 
from our licensees. 

Field-proven since 1992 
in the Dolby Stereo 
Digital film format, 
Dolby AC-3 has been 
selected by the US HDTV 
Grand Alliance and 
leading suppliers of 

43 cable equip-ment. With a 
wide range 
of available 

channels and 
configurations, this 
multichannel audio 
coding system is poised 
to become the universal 
audio delivery format for 
all entertainment media. 

Dolby audio coding products and technologies add up to top-notch audio quality for your application. 
Cell us today at 415-558-0200 for more information on our digital audio products and licensing opportunities. 
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receiver front-end is fed by the cable. 
The tuner is of the dual-conversion 
type; the first conversion stage is an up-
converter to 920 MHz while the second 
conversion heterodynes the signal 
down to the standard 46.69 MHz IF fre-
quency. The IF signal is filtered in a 
SAW device. The local carrier is regen-
erated in a frequency/phase-locked 
loop (FPLL) circuit, which locks on to 
the small pilot carrier. The phase-
locked loop part of the FPLL has a 
bandwidth under 2 kHz. It is the narrow-
ness of this band that accounts for the 0 

dB or less C/N condition under which 
carrier acquisition still occurs. 

After carrier recovery, the IF signal is 
synchronously detected before feeding 
the baseband data to the AID converter. 
Only one AID converter running at 10.7 
MHz is required since quadrature carri-
ers are not modulated. 

The next step after carrier recovery is 
data segment sync detection. This 
takes place by searching for the 4-sym-
bol binary signal that constitutes the 
segment sync embedded within every 
data segment. The binary and repetitive 
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"The robust acquisi-
tion of the VSB 
transmission system 
also aids cable opera-
tors in system main-
tenance by being able 
to report signal condi-
tions when data 
transmission has 
failed." 

nature allow it to be reliably extracted 
from the random data (again using a 
narrowband phase-locked loop circuit) 
even though the data themselves can-
not yet be properly detected (because 
automatic gain control, AGC, is not yet 
at its proper value). 

Using recovered segment sync, the 
data clock can be synchronized and 
proper AGC is set. With proper AGC 
and proper clock phasing, data can be 
properly detected. Their interpretation is 
not possible, however, until the frame 
sync is detected. 

As mentioned, the frame sync signal 
is a constant pseudo-random binary se-
quence of one segment duration. Syn-
chronization is established by compar-
ing the received sequence to the ideal 
reference sequence stored in receiver 
memory. Since the data clock and seg-
ment sync have already been locked, a 
simple data pattern comparator is used 
to find the framing code. Like the other 
synchronization circuits in the receiver, 
frame synchronization below 0 dB S/N 
is possible. 

The frame sync sequence also is 
used to adjust a channel equalizer. The 
difference between the detected frame 
sync and the ideal stored reference 
frame sync is used to adjust the taps of 
a single real only transversal filter in the 
adaptive equalizer. The equalizer cor-
rects primarily RF channel ghosts and 
cable microreflections as well as any 
distortions emanating from the headend 
transmitter and in the receiver front-end. 

Although the receiver may properly 
detect data after the equalizer, an extra 
margin is provided by a phase-tracking 
circuit. This circuit counteracts the 
phase noise that originates in the 
tuner's first local oscillator or anywhere 
within the cable system heterodyning 
processes. Phase noise in the data sig-
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Table 2: 16-VSB cable field test summary 

Parameter 
Washington, 

DC 
Montreal, 
Quebec 

San 
Francisco 

AIM& 2/93 5/93 6/93 

Cable channels 
111111MMIIMINIMMIMMIPIIM 

Active channels 59 

16-VSB channel center freq. (MHz) 111 

Digital audio channels Yes 

6-VSB signal level below NTSC (dB) 12 

Number of sites tested 1 

ImsFeirirplipuhks pimmiummunirerm No 

50-400 
52 

Ch. 47 
183 

No 
2-35 
6 

11-16 
17 

50-400 
52 

Ch. 48 
177 

No 
19 
10 

20-21 

Yes 
Yes 
Yes 

No 
No 
No ' Wire 

nal acts as intersymbol interference, 
which reduces the data detection mar-
gin. The phase-tracking circuit signifi-
cantly increases this margin. 

Phase disturbances in the data sig-
nal are principally attributed to the 
tuner's first local oscillator and include 
120 Hz hum frequency modulation and 
microphonics in addition to phase noise. 
The threshold of errors due to these dis-
turbances can be measured. The phase 

noise threshold of the 16-VSB system 
with the phase tracker is about -82 
dBc/Hz at 20 kHz offset, while without 
the phase tracker it is about -99 dBc/Hz 
at 20 kHz offset. A lower threshold rep-
resents a more stringent requirement. 
The phase corrector provides almost a 
20 dB improvement in phase noise per-
formance, thus allowing the tuner to 
have less stringent local oscillator spec-
ifications. The amount of 120 Hz FM 

hum on the 16-VSB signal that can be 
corrected by the phase corrector is 4.9 
kHz peak deviation. 

System tests 
An experimental 16-VSB modem 

was tested by CableLabs in Alexandria, 
VA, during May 1993. Before and after 
the laboratory tests, three field tests 
were carried out as summarized in 
Table 2. 

The first field test was conducted in 
Washington, DC, on the District Cable-
vision cable system operated by Tele-
Communications Inc. during February 
1993. This test included a building distri-
bution system. 

The most extensive field test was 
conducted on the Videotron cable sys-
tem in Montreal and environs from May 
10-21, 1993. This test is described in 
the next section. 

The third field test was held in con-
junction with the NCTA convention in 
San Francisco in June 1993.2 The local 
Viacom system was used. 

The Videotron field test3 
The Videotron cable system in 

metropolitan Montreal serves more than 
600,000 subscribers, providing 52 
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Figure 4: 16-VSB receiver 
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channels. Ch. 47 was made available 
for the 16-VSB signal. 

Extensive use was made of mi-
crowave links (AMLs). Each single 
channel AML is designed for NTSC (4.2 
MHz) and has considerable response 
roll-off at the band edges. The AMLs 
were used without modifications; the 
response of the full 6 MHz needed for 
the 16-VSB channel was initially pre-
equalized in the 16-VSB modulator at 
the start of the tests and then left to the 
receiver's automatic equalizer for the 
rest of the tests. 

Typical NTSC signal levels supplied 
to subscribers varied between 0 dBmV 

and +14 dBmV. Many paths contained 
more than 10 cascaded amplifiers; 
some had more than 30. The typical 
C/N on the system is 43 dB or more 
(4.2 MHz) 

The field tests were conducted by 
transporting the 16-VSB receiver hard-
ware and test equipment around 
metropolitan Montreal in a Videotron 
field test vehicle. Connections were 
made at pole taps or directly to the sub-
scriber tap within a home. Error rate 
measurements were taken at 17 differ-
ent sites, all except one at the cable 
system extreme ends. All AMLs were 
long and varied from 4.6 to 38 km, and 

at one site the path in-
cluded a 6 km fiber-
optic link. The number 
of cascaded ampli-
fiers varied from two 
to 35; only two ampli-
fiers were in the path 
at a close-in site where 
verification measure-
ments were taken; 
one site had eight am-
plifiers in the path and 
all others had more 
than 12 amplifiers. 
The 16-VSB (aver-

age) power was adjusted 6 dB below 
the NTSC (peak) power. At that level 
the 16-VSB system worked error-free 
with margin at each site. In fact the 
16-VSB system did run error-free at 
11 to 16 dB below NTSC, depending 
on the test site. White noise was a 
limiting factor at only one site but still 
left 11 dB margin. Composite triple 
beat (CTB) was not a major limiting 
factor at any of the test sites. System 
phase noise affected the margin in 
most sites and became the limiting 
factor in one site, still leaving 13 dB 
margin. Microreflections were limited 
to magnitudes of 10% or less, all ca-
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pable of being equalized in the 16-VSB receiver. 

Conclusion 
Field tests have shown that the digital 16-VSB system replaced 

an analog NTSC channel with no problems for either the 16-VSB 
signal or for the NTSC signals. Cable plant impairments of CTB, 
white noise, AMLs, fiber links, phase noise and other degrada-
tions were all handled by the 16-VSB system in field tests with 
ample margin. The 16-VSB transmission system uses techniques 
that allow it to perform with no implementation loss and operate 
down to the theoretical S/N threshold. In comparison to QAM 
transmission systems, it provides 33% more data than 64-QAM 
proposals, has been proven in the field, and is more cost-effective. 

In applications that require even more robust performance, the 
VSB transmission system also offers 2-, 4- and 8-VSB modes. 
These modes are switched from the headend with all receivers 
automatically following. The robust acquisition of the VSB trans-
mission system also aids cable operators in system maintenance 
by being able to report signal conditions when data transmission 
has failed. CT 
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What technologies may be used in full service broadband 

Bypass voice 
Lifeline POTS 
Broadcast video 
Interactive multimedia 

Urban 
PCS, fiber/coax 
FTTB, copper 
Fiber/coax, FTTB, 28 GHz 
Fiber/coax, FTTB, ADSL 

Suburban 
PCS, fiber/coax 
FTTC, copper 
Fiber/coax, FTTB, 28 GHz 
Fiber/coax, FTTC, ADSL 

Rural 
Cellular 
Copper (mini DLC) 
28 GHz, DBS, MMDS 
Fiber/coax, FTTC 

signal for carriage over the traditional 
in-house telephone and cable TV 
wiring. 
Scenarios I and Il use FTTC or cop-
per-based equipment to provide ex-
tremely high reliability (99.998%) for 
the delivery, of "lifeline" POTS. Sce-
nario III is currently used to provide 
"nonlifeline" voice service with a 
slightly lower reliability (99.8%), and 
without a requirement of battery back-
ups. Providing this type of voice ser-
vice over this type of network has 
been estimated to cost only 20-25% 
more than a video-only FTF system. 
This could be reduced further by in-
creasing the node size from 100 to 
200-300 homes. However, by reduc-
ing the coaxial serving areas to ap-
proximately 100 homes, an all-pas-
sive or nearly passive coaxial distribu-
tion plant can be used, which greatly 
simplifies operations and provides in-
creased upstream bandwidth capabili-
ty from every home. "Voice-over-
coax" equipment currently is being 
used in a field trial in the United King-
dom. Meanwhile, several major equip-
ment manufacturers are developing 
commercial products for use in the 
United States and are working to im-
prove reliability to meet "lifeline" ser-
vice requirements. 

Evolving with 
alternate technologies 

As cable TV operators and telephone 
companies continue to deploy fiber in 
order to position themselves to provide 
interactive multimedia services to the 
home, several interim or niche technolo-
gies may be used to provide other ser-
vices. The use of these niche technolo-
gies may provide a flexible and evolu-
tionary approach toward fiber/coaxial hy-
brid or FTTH architectures, by delivering 
different services depending upon neigh-
borhood densities. The accompanying 
table above suggests what technologies 
may be used along the evolutionary path 
toward a full-service broadband network. 

Return bandwidth 
considerations 

Cable TV operators deploying fiber 

"With regulatory barri-
ers falling and techno-
logical advances 
reaching new heights 
on what seems to be 
a weekly basis, the 
race has begun 
among wireless, telco 
and cable TV opera-
tors for primacy in the 
residential broadband 
services industry." 

to nodes serving between 100-500 
homes have positioned themselves 
adequately to provide upstream band-
width capability for future interactive 
services. It often is mentioned in the 
technical literature that the 5-30 MHz 
return band is adequate for providing 
voice service with full contention to 
approximately 400 homes. For exam-
ple, each home within the 400-home 
serving area might be assigned a spe-
cific radio frequency within the 5-30 
MHz band to provide for a dedicated 
return path. However, other higher-
bandwidth interactive services will 
probably require spectrum allocation 
above the conventional downstream 
analog broadcast video spectrum (50-
550 MHz). 

Telephone companies deploying 
fiber/coaxial systems also will want to 
drive fiber to smaller and smaller node 
sizes in order to facilitate larger return 
bandwidth capacity. 

Deploying passive-coaxial versions 
of FTF can effectively provide a dedi-
cated high-bandwidth coax return 
path from the fiber node (serving less 
than 100 homes) to a hub node or re-
mote terminal (serving approximately 
500 homes). The return signals travel 
up the coax cable from the home, are 
frequency multiplexed at the fiber 
node or ONU and transmitted up the 

dedicated coaxial cable to the hub 
node or remote terminal. All upstream 
signals from the 400-500 home serv-
ing area are combined at the hub 
node or remote terminal and returned 
to the headend over fiber. Deploying 
dedicated fiber from the headend to 
serving areas of approximately 100 
homes will greatly facilitate high re-
turn bandwidth capability for future in-
teractive services such as voice, data 
and multimedia. 

Redundancy 
As cable TV operators upgrade 

their networks with fiber and increase 
the number of services carried to sub-
scribers, network redundancy be-
comes very important. This is particu-
larly true as more cable operators 
build or lease fiber systems to provide 
regional interconnect networks. Inter-
connecting several headends located 
within different franchise areas allows 
cable TV companies to share the 
large investments required for head-
end equipment, and reduce their op-
erating costs. However, route diversi-
ty becomes essential for maintaining 
a high degree of reliability when large 
numbers of subscribers are served 
over regionally interconnected net-
works. 

Telephone companies routinely de-
ploy fiber for route diversity at the CO 
to CO level, as well as to main feeder 
locations. This degree of route redun-
dancy is required to compete effec-
tively in the business voice and data 
services market. 

Fiber types 
Cable TV operators and tele-

phone companies have used stan-
dard single-mode fiber with a zero 
dispersion wavelength near 1,310 
nm for nearly all of their residential 
network construction. This trend 
probably will continue as 1,310 nm 
equipment costs (particularly with 
video transmitters) are driven further 
down the learning curve by high-vol-
ume deployment. 

Single-mode dispersion-shifted 
fiber, optimized for operation at 1,550 
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Addressable converters: 
From security to 
digital and interactivity 
By Daniel Sutorius 
DigiCable Project Manager 
General Instrument Corp., GI Communications Division 

Despite its short history, the ad-
dressable set-top converter has 
had a remarkable (one could al-

most say spectacular) evolution. Start-
ing in the early 1980s as an electrome-
chanical unit that was essentially a se-
curity device for protecting cable opera-
tors' investment in programming, the 
addressable converter quickly evolved 
to include any number of attractive sub-
scriber features. 

Today's analog addressable con-
verters come in several flavors. Some 
are focused mainly on scrambling tech-
niques with no other feature really high-
lighted. Others add consumer features, 
including on-screen displays and in 
some instances dual tuners. These 
units are designed to make address-
ability as subscriber-friendly as possi-
ble. Almost all of today's addressable 
converters offer such features as down-
loadable channel mapping flexibility for 
operators, volume control, electronic 
parental control, various timers, im-
pulse pay-per-view (IPPV) capability, 
and baseband audio and video outputs 
that can be fed directly into the TV set 
or VCR. 

On-screen displays ease operation 
for subscribers and offer operators the 
ability to send messages and advertise 
upcoming programming. Today's ad-
dressable converters, in fact, offer quite 
a bit of memory, with current units con-
taining on the average of a 20-character 
by 10-line capability over 18 pages. 
Next generation converters will be able 
to hold up to 40 pages at potentially 
even greater resolution. 

For their part, operators today have a 
number of options available to make ad-
dressability as welcome in the sub-
scribers' home as any programming 
being offered over those systems. 

Coming soon — computer power 
When we look at next-generation 

analog addressable converters, one of 
the big advances will be enhanced pro-

"Despite its short his-
tory, the addressable 
set-top converter has 
had a remarkable (one 
could almost say spec-
tacular) evolution." 

cessing in the terminals themselves. 
Higher levels of microprocessors and 
graphics devices will use the memory of 
the terminal and really allow the opera-
tor to choose how the converter will be 
configured (with full memory now or 
through upgrades adding memory 
later). 

Certainly, one upgrade option would 
be two-way RF or phone modem capa-
bility. Also, as the power of computers 
comes to addressable converters, inter-
active network modules will be available 
to allow real-time communications from 
the terminal to the headend. This will 
allow the consumer terminal to drive the 
interactivity as opposed to only being 
polled at a time determined by the oper-
ator's addressable controller. 

Another future upgrade will be to 
move into the digital environment where 
the operator could in some applications 
use the functionality of the analog termi-
nal and upgrade the hardware to make 
it digital-ready. Base functionality of any 
state-of-the-art analog terminal would 
provide access control, messaging, re-
newable security and higher bandwidth 
tuners. By expanding to a "CompuVert-
er" platform with the insertion of com-
puter processing capabilities, operators 
would be able to talk directly to convert-
ers, providing them with any number of 
capabilities and applications. 

Applications providers 
Applications providers will be needed 

to write programs that will talk to these 
terminals. Typical applications would 
probably include electronic program 
guides, where various program titles 
and program description information is 

continuously downloaded to the termi-
nal. More advanced applications would 
include interactive home shopping. This 
would be much more than just waiting 
by the telephone, watching shopping 
channels and dialing appropriate num-
bers. The terminal would allow the sub-
scriber to select the types of merchan-
dise — or categories of merchandise — 
and make the impulse purchase directly 
through the terminal. 

Another application that will come 
with these advanced analog units will be 
graphics. Vendors are looking to in-
crease to 32 characters-per-line by 16 
lines, choosing up to 16 colors from the 
color palette. Analog units should be 
able to upgrade to various levels of 
bitmapped graphics capability, on the 
order of 288 pixels by 216 lines. 

Digital changes 
Once programmers and converters 

enter the digital world it will be easier to 
handle most services. In analog, the 
converter is still dealing with lines of 
video information, even though these 
could carry 9,600 baud channels within 
the video programs themselves. This 
9,600 baud data could be used to sup-
port virtual channels that would include 
sports statistics, stock quotes, weather 
information and programming informa-
tion. 

But, as you reach higher bandwidths, 
whether due to real increases in amplifi-
er technologies or virtual bandwidth cre-
ated by digital compression, a key ser-
vice could be near-video-on-demand 
(NVOD). This is really associated with 
multiple PPV ordering systems where 
the operator would download all the var-
ious movie categories, titles, descrip-
tions and start times at higher frequency 
per movie than currently exists. The 
subscriber could tune to a virtual NVOD 
channel and go into the menuing sys-
tem. 

The key to NVOD is to compete with 
the video rental market by mimicking 
the process of renting tapes. Then, 
once rented, the system would have to 
provide such VCR-connected function-
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iris at a Glance 
1, facsimile and voice, DWS and 
lian subcontinent. Contact Indian 

time broadcasting, digital public 
ork services for end-to-end wide-
nas beam coverage: global. 
S.A. 
adcast. video program distribution 
elephony, videoconferencing, 
e. satellite newsgathering. 
ntact Japan Satellite Systems Inc.. 

bony and high-quality audio. 
Id Southwestern U.S.A. Contact 

Telecomunicaciones de Mexico. 519-63-43. 
Optus — DBS. data transmission. DBS TV and radio, facsimile, tele-
phone and telex services. Antennas beam coverage: Australia, New 
Zealand, Papua-New Guinea and Southwest Pacific. Contact Optus 
Communications Pty. Ltd.. 2-238-78(X). Australia. 
Palapa — Public telephony, data communications. TV, circuits and 
transponder leasing. Antennas beam coverage: Indonesia's archipelago. 
ASEAN countries, Papua-New Guinea and North Australia. Contact 
P.T. Satelit Palapa Indonesia, 21-522-9322. 
PAS — Full turnkey services, full-time broadcast, radio, program syndica-
tion. SNG, special events, point-to-point data circuits, point-to-multipoint 
video and interactive VSATs, business TV, program feeds and videocon-
ferencing. Antennas beam coverage: The Americas. the Caribbean and 
Western Europe. Contact PanAmSat. (203) 622-6664. U.S.A. 

65 W 
69 W 
70 W 
72 W 
74 W 
76 W 
85 W 
87 W 
93 W 
93.5 W 
95 W 
95 W 
96 W 
97 W 
99 W 
101 W 

24 
24 
24 
24 
24 
20/24 
24 
24 
16 
24 
19 
10 
24 
10 
24 C, 24 Ku 
16 each 

101 W 24 
103 W 16 
103 W 24 
105 W 16 
107.3 W 24 C, 16 Ku 
109.2 W 18 C, 15 Ku, 1 L 
111.1 W 24C, 16 Ku 
113 W 18 C, 15 Ku, 1 L 
113.5 W 24 
116.8 W 24 
123 W 24 
123 W 14 
125 W 24 
125 W 16 
128 W 24 
131 W 24 
133 W 24 
135 W 24 
137 W 24 
174 W 26 C, 6 Ku 
177 W 26 C, 6 Ku 

180 E 
177 E 
164 E 
162 E 
160 E 
158 E 
156 E 
154 E 
150 E 
140 E 
125 E 
113 E 

26 C, 6 Ku 
26 C, 6 Ku 
15 
29 
15 
29 
15 
32 (1&2) 
32 (1&2) 
6 C, 1 Ku, 1 L 
2 
24 

Satellite 

Brazilsat 
Spacenet 
Brazilsat 
Satcom 2 
Galaxy Il 
Cornstar 
Telstar 3( 
Spacenet-
Gstar 117 
Gala 
SBS 
SBS 
Tel, 
SB 
Gal 
Dird 
Spac 
Gstar 
Galax 
Gstar 
Anik E 
Souda 
Anik E 
Solida 
Mor 

Te 
S 
Gala 
Gstar I 
ASC 1 
Satcom ( 
Galaxy I 
Satcom ( 
Satcom ( 
Intelsat 5 
Intelsat 5• 

Intelsat 5 
Intelsat 5 
Optus A: 
Superbin 
Optus B I 
Superbin 
Optus A: 
JCSat 2 
JCSat I 
Stat. 7/G 
STW- 1 
Pal apa B 

Satcom — Satellite distribution services for audio. video, voice al 
data communications. Antennas beam coverage: U.S.A. 50 states. 
Contact GE Americom, (609) 987-4000. U.S.A. 
SRS — SBS 2&3: Occasional-use TV broadcast. Contact Comsat 
Corp.. (301) 214-3000. U.S.A. SBS 4.5 &6: Broadcast TV, SNG, 
ness TV, distance learning, direct-to-home and private business da 
Antennas beam coverage: Continental U.S.A. Contact Hughes 
Communications Inc., (310) 607-4511, U.S.A. 
Solidaridad — Data transmission and reception. commercial and educ 
tional TV. Antennas beam coverage: Mexico. Southwestern U.S.A.. 0 
and South America. Contact Telecomunicaciones de Mexico. 519-63— 
Spacenet Analog and digital compressed data. video and voice 
Antennas beam coverage: U.S.A. 50 states. Contact GTE Spacene, 
Corp., (703) 848-1000, U.S.A. 
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CISN ensures that your network 

will accommodate both analog 

and digital technologies. 
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Name 

A 1 
II 
A2 
.R 

D2/D4 
)2 
III 

)ellites) 

7-4 
7-1 
10 
03 

Operator/Nation 

Brazil 
GTE Spacenet/U.S. 
Brazil 
GE Americom/U.S. 
Hughes/U.S. 
Comsat/U.S. 
AT&T/U.S. 
GTE Spacenet/U.S. 
GTE Spacenet/U.S. 
Hughes/U.S. 
Hughes/U.S. 
Comsat/U.S. 
AT&T/U.S. 
Comsat/U.S. 
Hughes/U.S. 
Hughes/DirecTv/U.S. 
GTE Spacenet/U.S. 
GTE Spacenet/U.S. 
Hughes/U.S. 
GTE Spacenet/U.S. 
Telesat Canada 
Mexico 
Telesat Canada 
Mexico 
Mexico 
Mexico 
AT&T/U.S. 
Hughes/U.S. 
Hughes/U.S. 
GTE Spacenet/U.S. 
GTE Spacenet/U.S. 
GE Americom/U.S. 
Hughes/U.S. 
GE Americom/U.S. 
GE Americom/U.S. 
Intelsat 
Intelsat 

-08 Intelsat 
11 Intelsat 

Optus/Australia 
1 B SCC/Japan 

Optus Australia 
I A SCC/Japan 

Optus/Australia 
Japan Sat. Systems 
Japan Sat. Systems 

-orizont 18 Russia/CIS 
China 

2P P.T. Telekom/Indonesia 

Band(s) Polarity 

1985 8 C 
1984 10 C/Ku 
I 986 8 C 
1983 12 C 
1983 10 C 

1976/81 7 C 
1984 10 C 
1988 10 C/Ku 
1988 10 Ku 
1984 10 C 
1990 10-12 Ku 
1982 7 Ku 
1993 12 C 
1981 7 Ku 

1993/92 12 C/Ku 
1993 12-15 Ku 
1991 10 C/Ku 
1985 10 Ku 
1990 10 C 
I 990 10 Ku 
1991 10 C/Ku 
1993 14 C/Ku/L 
1991 10 C/Ku 
I 994 14 C/Ku/L 
19b5 
1 985 9 C/Ku 

9 C/Ku 
1985 10 C 
1988 10-12 Ku 
1992 10 C 
1988 
I 985 10 Ku 

9 C/Ku 
I 992 12 C 
I 983 10 C 
1992 12 C 
I 990 10 C 
1985 7 C/Ku 
1981 7 C/Ku 

1984 7 C/Ku 
1985 7 C/Ku 
1985 7 Ku 
1992 10 Ku/Ka 
1992 13 Ku/L 
1992 I O Ku/Ka 
1987 10 Ku 
1990 10 Ku 
1989 10 Ku 
I 989 5 C/Ku 
1984 4 C 
1987 8 C 

Linear 
Linear 
Linear 
Linear 
Linear 
Linear 
Linear 
Linear 
Linear 
Linear 
Linear 
Horizontal 
Linear 
Horizontal 
Linear 
Circular 
Linear 
Linear 
Linear 
Linear 
Linear, cross-polarized 
Orthogonal 
Linear, cross-polarized 
Orthogonal 
Orthogonal 
Orthogonal 
Linear 
Linear 
Linear 
Linear 
Linear 
Linear 
Linear 
Linear 
Linear 
Circular (C), Linear (Ku) 
Circular (C), Linear (Ku) 

Circular (C), Linear (Ku) 
Circular (C), Linear (Ku) 
Dual linear 
Linear (Ku), Circular (Ka) 
RHCP (L), Dual linear (Ku) 
Linear (Ku), Circular (Ka) 
Dual linear 
Linear 
Linear 
RHCP 
Circular 
Linear 

busi-
11. 

:a-
:ntral 
:3. 

STW — Color TV. telex, facsimile, telephone and telemetry. Antennas 
beam coverage: global. Contact Ministry of Posts and Telecommuni-
cations. 1-6011250. China. 
Superbird — SNG. CATV program distribution. TV program and 
PCM music program broadcasting, transponder resale. Antennas beam 
coverage: Japan. Tokyo spot beam. Contact Space Communications 
Corp.. 3-3503-3170, Japan. 
TDF— DBS including TV and radio. Antennas beam coverage: France 
and adjacent countries. Contact Telefusion de France. 1-49-65-10-(X). 
France. 
Telecom — Communications services. digital business, radio and TV 
broadcasts. Antennas beam coverage: French mainland and adjacent 
areas, overseas territories and Caribbean spot beam. Contact France 
Telecom. (212) 977-8630. U.S.A. 

Telstar — Long-distance communications services including one-
way and two-way analog and digital data. image and voice trans-
mission. Antennas beam coverage: Continental U.S.A., Alaska. 
Puerto Rico. Hawaii. Contact AT&T Skynet Satellite Services. 
(800) 847-9335. U.S.A. 
Thaicom — DBS. VSAT, VCS, mobile, telephony. TV distribution. 
private network for government, military and private users. Antennas 
beam coverage: Southeast Asia. Contact Shinawatra Satellite Co. Ltd.. 
591-0736. Thailand. 
Thor — DBS. Antenna beam coverage: Scandinavia. Contact 
Norwegian Telecom, 22-778990, Norway. 
TV Sat — German TV and radio programs, telephony, data transmis-
sion and DBS. Antennas beam coverage: Germany and Central/East 
Europe. Contact Deutsche Bundespost Telecom. 228-181-0. Germany. 

c., 1900 Grant St., Suite 720, Denver, Colorado 80203 U.S.A. • Tel: (303) 839-1565 • Fax: (303) 839-1564. 
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Deliver the Best. 
International Rebroadcast Satellite TV Receivers 

& CATV Headend Equipment 

SATELLITE 
BROADBAND 
PRODUCTS DIVISION eSilk 

310/532-5300 
800/745-2445 
Fax: 800/722-2329 (U.S.) 

310/532-0397 (Intl & CA) 



ANTEC's Network Know-how can help to integrate digital 
compression, multiplexed programming and future services 
into today's evolving networks. Call 1-800-TO-ANTEC. 

y Band(s) Polarity 

C/Ku 
C/Ku 
C/Ku 
C/Ku 
C/Ku 
Ku/X 
C/Ku 
C/Ku 

Ku 
C/Ku 
C/Ku/L 
C/Ku/L 
C/Ku 
C/Ku 
C/Ku 
Ku 

C/Ku/X 
Ku 
Ku 
Ku 
Ku 
Ku 
Ku/Ka 
C/Ku 
Ku/Ka 
C/S 
Ku/Ka 
C/Ku 
C/Ku 
C/Ku 
C/Ku 
C/Ku 
C/Ku 
C/S 
C/Ku 
C/S 

C/Ku/L 
C/Ku 
C/Ku/L 

C/Ku 
C/Ku/L 

Ku 

Circular (C), Linear (Ku) 
Circular (C), Linear (Ku) 
Linear  
Circular (C), Linear (Ku) 
Circular (C), Linear (Ku) 
Linear (FSS), LHCP (DBS) 
Circular (C), Linear (Ku) 
Circular (C), Linear (Ku) 
RHCP  
LHCP (downlink)  
Circular (C), Linear (Ku) 
LHCP (uplink), RHCP (downlink) 
RHCP  
Circular (C), Vertical (Ku) 
Circular (C), Vertical (Ku) 
Circular (C), Linear (Ku)  
RHCP  

to 

Circular, (C), Vertical (Ku)  
Dual linear  
Dual linear  
Dual linear  
Dual linear  
Linear  
Dual linear (Ku), Linear (Ka) 
Circular (C), Linear (Ku)  

Dual linear (Ku), Linear (Ka)  
RHCP  
RHCP  

Dual Linear (Ku), Linear (Ka)  
LHCP/RHCP (C), Linear (S) 

Circular (C), Linear (Ku)  
Circular (C), Linerar (Ku) 
Circular (C), Linerar (Ku) 
Circular (C), Linear (Ku) 
LHCP  
LHCP, RHCP  
Linear 
Linear 
RHCP 
Circular (C), Linear (Ku) 
RHCP  
Linear  
Linear  
RHCP  
Linear  

.11004. 
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Dual linear 
Linear  
RHCP  
Linear 

Satellite Systr 
it Corp.. (301) 214-3000. U.S.A. 
(opernikus — German TV and radio programs. telephony. data 
lission and DBS. Antennas beam coverage: Germany and 
II/ East Europe. Contact Deutsche Bundespost Telecom. 228-
Germany. 
fv — North America's first high-powered DBS. Pay-per-view 
s, out-of-market and major sports attractions, cable program 
_es, special interest programs. Contact Hughes/DirecTv Inc.. 
535-5113, U.S.A. 
at — Telephony, TV. radio, data and land mobile traffic. Antennas 
:overage: Europe. Contact Eutelsat, 1-45-38-47-47, France. 
y — Cable TV programming, network broadcast, VTS. ITS. 
business TV. distance learning, direct-to-home and private busi-
ata. Antennas beam coverage: U.S.A. 50 states. Contact Hughes 

Communications Inc., (3 10) 607-4511, U.S.A. 
Gorizont — Telephony, facsimile, telex, data exchange, international 
exchange of TV and audio programs, regional TV and audio broadcast-
ing in VSAT networks. videoconferencing and business networks. 
Antennas beam coverage: Europe. Africa, North and South America. 
Contact Intersputnik, 095-244-0331 Russia. 
(;star — Analog and digital compressed data, video and voice. 
Antennas beam coverage: U.S.A. 50 states. Contact GTE Spacenet 
Corp., (703) 848-1000, U.S.A. 
Hispasat — Government payload. TV and radio broadcast, public and 
private telecommunications networks. DBS and interchange networks. 
Antennas beam coverage: Spain, Canary Islands and The Americas. 
Contact Hispasat S.A.. 1-207-6040, Spain. 
Insat — Meteorological observation, data collection, DBS. TV and 

radio programming distribution. dat 
STFS. Antennas beam coverage: Inc 
Department of Space, 9180-334474. 
Intelsat — Occasional-use and full-
switched telephony and private new 
band digital communications. Anten 
Contact Intelsat. (202) 944-6800. U. 
JCSat — Data transmission and brc 
to CATV and network TV stations, t 
remote printing, high-speed facsimil 
Antennas beam coverage: Japan. Co 
33-5400-37(X). 
Morelos — Analog and digital teler 
Antennas beam coverage: Mexico ai 
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Call 1-800-733-0625 (U.S. and Can 
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53 W 
50 W 
45 W 
34.5 W 
31.4 W 
31 W 
27.5 W 
21.3 W 
19 W 
19.2 W 
18 W 
14 W 
11 W 
8W 
5W 
1 W 
.8 W 

3E 
7E 
10 E 
13 E 
16 E 
19.2 E 
23.8 E 
24.5 E 
28.5 E 
31 E 
33.5 E 
40 E 
53 E 
57 E 
60 E 
63 E 
66 E 
74 E 
80 E 
83 E 
87.5 E 
90 E 
91.5 E 
96.5 E 
98 E 
101 E 
103 E 
103 E 
105.5 E 
108 E 
110 E 
110.5 E 

26 C, 6 Ku 
21 C, 6 Ku 
18 C, 6 Ku 
40 C 10 Ku 
21 C 6 Ku 
13 Ku, 5 DBS, 3X 
40 C, 6 Ku 
21 C, 6 Ku 
6 
6 
26 C, 6 Ku 
6 C, 1 Ku, 1 L 
6 C, 1 Ku, 1 L 
10C, 9 Ku 
10C, 9 Ku 
26 C, 6 Ku 
5 

4 C, 6 Ku, 2X 
16 
16 
16 
16 
16/18/1 C 
10 Ku, I Ka 
40 C, 10 Ku 
10 Ku, 1 Ka 
25 C, 1 C/S 
10 Ku, 1 Ka 
6 C, 1 Ku, 1 L 
6 C, 1 Ku, 1 L 
21 C, 6 Ku 
40 C, 10 Ku 
40 C, 10 Ku 
21 C, 6 Ku 
18 
6 C, 1 Ku, 1 L 
14 
4 
6 C, 1 Ku, 1 L 
21 C, 6 Ku 
6 C, 1 Ku, 1 L 
4 
10 C, 2 Ku 
6 C, 1 Ku, 1 L 
2 
24 
24 
3 
4 

Satellite Name 

Intelsat 513 
Intelsat 506 
PAS-1 
Intelsat 603 
Intelsat 504 
Hispasat IA & 1B 
Intelsat 601 
Intelsat 502 
TDF 1 & TDF 2 
TV Sat 2 
Intelsat 515 
Stat. 4/Gorizont 15 
Stat. 11/Gorizont 26 
Telecom II-A 
Telecom II-B 
Intelsat 512 
Thor 

Telecom 1C 
Eutelsat II F4 
Eutelsat II F2 
Eutelsat II Fl/F6 
Eutelsat II F3 
Astra 1A, 1B & 1C 
DFS-1 
Intelsat 605 
DFS-2 
Arabsat 1-C 
DFS-3 
Stat. 12/Gorizont 12, 22 
Stat. 5/Gorizont 17 
Intelsat 507 
Intelsat 604 
Intelsat 602 
Intelsat 505 
Insat II-A 
Stat. 13/Gorizont 24 
Insat 1-D 
Chinasat 1 
Stat. 6/Gorizont 13, 21 
Intelsat 501 
Stat. 14/Gorizont 19 
Chinasat 3 
Thaicom-1 
Stat. 21/Gorizont 14, 23, 
STW-2 
Asiasat 1 
Palapa B2R 
BS-3A & BS-3B 
Chinasat 2 

Operator/Nation 

Intelsat 
Intelsat 
PanAmSat 
Intelsat 
Intelsat 
Spain 
Intelsat 
Intelsat 
Telefusion de France 
Deutsche Bundespost 
Intelsat 
Russia/CIS/Intersputnik 
Russia/CIS 
France Telecom 
France Telecom 
Intelsat 
Norwegian Telecom 

France Telecom 
Eutelsat 
Eutelsat 
Eutelsat 
Eutelsat 
SES/Luxembourg 
Deutsche Bundespost 
Intelsat 
Deutsche Bundespost 
Arab Sat. Comm. 
Deutsche Bundespost 
Russia/CIS 
Russia/CIS 
Intelsat 
Intelsat 
Intelsat 
Intelsat 
ISRO/India 
Russia/CIS/Intersputnik 
India 
China 
Russia/CIS 
Intelsat 
Russia/CIS 
China 
Shinawatra Sat./Thailand 

25 Russia/CIS 
China 
Asiasat/Hong Kong 
RT. Satelit Palapa/Indonesia 
TAO/Japan 
China 

1988 
1983 
1988 
1992 
1982 
1992 
1992 
1980 

1988/90 
1989 
1989 
1990 
1992 
1992 
1992 
1985 
1990 

Life 
Expectanc, 

7 
7 

13.25 
10 
7 
10 
7 
7 
8 
10 
7 
5 
5 
10 
10 
7 
10 

1988 7 
1992 8.5-9 
1991 8.5-9 
1990 8.5-9/10 
1991 

1988/91/93 
1989 
1991 
1990 
1992 
1992 
1990 
1989 
1983 
1991 
1991 
1982 
1992 
1991 
1990 
1988 

1986/90 
1981 
1989 
1990 
1993 

1991/92 
1986 
1990 
1990 

1990/91 
1988 

8.5-9 
12-14 
12 
10 
12 
10 
12 
5 
5 
7 
7 
7 
7 
9 
5 
7 
7 
5 
7 
5 
7 

13-15 
5 
4 

9-10 
8 
7 
7 

Anik — Business telecommunications services and broadcast commu-
nications. carrying the bulk of Canada's TV signals. Antennas beam 
coverage: Canada. Continental U.S.A. Operated by Telesat Canada. 
(613) 748-0123. 
Arabsat — Public regional and domestic telephony, telecommunica-
tions. data. TV. radio and videoconferencing. Antennas beam coverage: 
Arab League Nations. South Europe. Asia and Africa. Contact Arabsat. 
1-464-6666, Saudi Arabia. 
ASC — Analog and digital compressed data, video and voice. 
Antennas beam coverage: U.S.A. 50 states, Puerto Rico. Contact GTE 
Spacenet Corp.. (703) 848-10(X). U.S.A. 
AsiaSat — National and regional TV. domestic voice, data telecommu-
nications, radio, telecommunications. point-to-multipoint services. 
Antennas beam coverage: China, Japan. Hong Kong. Taiwan, Korea, 

Indonesia. India. Middle East and Eastern Europe. Contact AsiaSat. 
805-6666. Hong Kong. 
Astra — DBS. Antennas beam coverage: Europe. Contact Societe 
Europeenne des Satellites (SES). 717251. Luxembourg. 
Brazilsat — Data. message. TV and voice. Antennas beam coverage: 
Brazil and neighboring countries. Contact Ernbratel. 21-216-7440. Brazil. 
BS — DBS. Antenna beam coverage: Japanese archipelago, including 
outlying islands. Contact Telecommunications Advancement 
Organization of Japan (TAO), 3-3769-6811. 
Chinasat — Color TV. telex, facsimile, telephone and telemetry. 
Antennas beam coverage: China. Contact Ministry of Posts and 
Telecommunications. 1-60 11250, China. 
Comstar — Voice, data. facsimile and video services. Antennas 
beam coverage: Continental U.S.A. and Puerto Rico. Contact 
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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. 
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its own family of hardware com-
ponents as well as a distinct inter-
nal software package capable of 
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management and the FCC. 

The COMET remote line monitor-
ing system offers a full range of 
automatic measurements and diag-
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correct problems in broadband 
networks from any remote location. 
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nm, has seen increased use by most 
of the long-distance telephone com-
panies as well as a few LEC and cable 
TV companies. Since dispersion-shift-
ed fiber facilitates use of faster digital 
transmission speeds over longer dis-
tances, it may prove to be the fiber of 
choice for LEC interoffice trunks or 
cable TV regional interconnects. 

Couplers and WDMs 
Optical couplers have been widely 

used throughout both the cable TV 
and LEC networks to reduce costs by 
sharing expensive transmission 
equipment among several receivers. 
Cable TV companies typically have 
used 1x2 directional taps or optical 
splitters within the headend to pre-
serve the dedicated "home run" fiber 
topology they are deploying. Howev-
er, larger-port-count optical splitters 
may soon find acceptance in the field 
as both cable TV operators and LECs 
try to cost-effectively deploy fiber to 
smaller node sizes for increased op-
erational benefits. 

Optical splitters can be used effec-
tively in the outside plant by locating 
them at or beyond nodes typically 
serving between 300-500 homes. The 
deployment of optical splitters in the 
field may help deliver cost-effective 
downstream services over fiber to re-
ceiver nodes or ONUs. The deploy-
ment of splitters at or beyond nodes 
serving between 300-500 homes also 
reduces testing and maintenance is-
sues, since splitters are serving fewer 
homes. The use of splitters to reduce 
downstream transmission costs en-
ables dedicated fibers to be deployed 
more cost-effectively for providing re-
turn bandwidth capability. These dedi-
cated fibers to small node sizes allow 
for a flexible migration path as service 
requirements arise. 

Wavelength division multiplexers 
(WDMs) combine two or more wave-
lengths of light onto a single fiber for 
simultaneous transmission. Although 
WDMs are commercially available, 
they have not yet seen wide scale use 
within the cable TV or telephone in-
dustries. WDMs may be used to in-
crease the number of channels per 
fiber or enable the use of a return path 
on an existing operating fiber. 

Summary 
Today, cable TV operators and 

telephone companies share the com-
mon objective of positioning them-
selves for future service requirements 

while reducing op-
erating costs. A 
properly designed 
and provisioned 
fiber-based net-
work can facilitate 
the delivery of 
those new and ex-
isting services 
while maximizing 
the operational 
benefits of a 
shared network. 

As cable TV op-
erators continue 
deploying fiber to 
smaller and small-
er serving areas and telephone com-
panies migrate from FTTH to FTTC 
architectures, residential network de-
signs are converging from opposite 
directions toward a fiber/coax hybrid 
solution with subscriber serving areas 
of 50-100 homes per node. Although 
a coaxial distribution plant provides 
for a cost-effective delivery medium 
for the "last mile" in the interim, both 
cable TV operators and telephone 
companies believe that coax eventu-
ally will give way to the deployment of 
fiber all the way to the home. Figure 7 
plots the deployment of fiber within 
the cable TV and telephone industries 
as a function of homes served by 
node. 

To maximize their position as the 
primary provider of residential broad-
band services, cable TV operators 
must continue to deploy fiber to small-
er and smaller serving areas. This will 
establish a fiber-based infrastructure 
that will be synergistic with today's 
telco deployment strategy. Transmis-
sion technologies and protocols like 
SONET, ATM, FDDI, etc., will become 
readily available to facilitate the inte-
gration of voice, video and data. The 
deployment of these technologies and 
protocols will require fiber-based net-
works that provide higher information 
carrying capacity. 

Their use should be relatively easy 
provide that cable TV and telephone 
companies have developed their fiber 
infrastructures properly. With similar 
deployment strategies, cable TV opera-
tors and telcos will perhaps find it more 
desirable to cooperate than compete 
for the promise of those new emerging 
broadband services CT 

Figure 7: Deployment of fiber 
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"With digital technolo-
gy will come digital 
audio and the quality of 
digital video — all in a 
unit that continues to 
offer the latest in sub-
scriber conveniences 
and friendliness." 

ality as pause, fast forward and rewind. 
This could be achieved by jumping 
back and forth to the next start-time of 
the movie. 
A question facing operators will be 

how to structure the ordering system in 
such a way as to provide multiple cate-
gories with multiple movies per catego-
ry. The operator will have to determine 
how closely to mimic a tape rental, 
whether it will be just a one-time show-
ing of the movie or actually allow the 
subscriber to rent a particular block of 
time to enable pause, fast forward and 
rewind capabilities. That block of time 
could be as long as 24 hours, similar to 
the rental time for a typical video. 

Real-time interactive networks 
An exciting new development on the 

horizon for both analog and digital con-
verters is the real-time interactive net-
work. This is not just the typical polling 
environment, where each converter 
waits for the controller computer at the 
headend to request information, but 
the ability to communicate with the ter-
minal on the return path at any given 
time. The key here is real-time, two-
way RF communications with the 
headend and any associated applica-
tions/servers. 

To accomplish this, the operator 
would broadcast the information down-
stream telling the terminal what fre-
quencies are available. This will be en-
abled by expansion of the downstream 
out-of-band speed from today's 14 kb/s 
to a rate of 1.544 Mb/s. This would typ-
ically go into the unused video band-
width — 78 to 130 MHz. In an interac-
tive network, the operator might even 
want the frequencies in which the 
downstream, out-of-band information 
is carried to be frequency agile, requir-
ing a frequency agile receiver. 

In the upstream, more information 
will be sent than is typical today and 
with more frequency. This will call for 
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an increased return path speed to 
something like 64 kb/s. The types of 
messages that will be sent upstream 
could still use the poll type of service 
for some applications or the terminal 
could operate in a single-message, ter-
minal-initiated environment. It might be 
a connection-oriented service where 
there is a need for an extended data 
dump or continuous mode for a fixed 
period of time. There are all different 
types of applications that are required 
in interactive networks. 

The types of applications envisioned 
for these advanced data streams could 
include such activities as interactive 
video games, with subscribers playing 
against themselves or other sub-
scribers; the virtual mall, where shop-
ping is interactive rather than categori-
cal; interactive yellow pages; electronic 
encyclopedias; and other programs 
now being developed by applications 
providers. 

Digital audio and security 
Today's digital audio service typical-

ly requires a separate tuner in the sub-
scriber's home to handle all the audio 
functions. That ability will be integrated 
into the advanced next-generation con-
verter to offer subscribers the capability 
of watching or listening. There also ex-
ists the possibility of a dual tuner termi-
nal that will allow a customer to watch a 
program while another samples the 
digital audio services. 

Certainly, all these provisions will re-
quire higher bandwidths - with or with-
out digital compression. And, as with all 
valuable programming, security will be 
a necessity. In the case of the next-
generation interactive converters, there 
will be a renewable security options 
that, using smart cards, will alter the 
encryption algorithms that should deter 
piracy. 

The possibilities are limitless 
Whether analog or digital, tomor-

row's addressable converter will be 
greatly different from those electrome-
chanical devices of only a decade ago. 
Computer-enhanced capabilities will 
permit full interactive services via cable 
TV. Digital compression will allow the 
placement of up to 10 channels of pro-
gramming in a single 6 MHz of band-
width, thus allowing NVOD applica-
tions. And, with digital technology will 
come digital audio and the quality of 
digital video — all in a unit that contin-
ues to offer the latest in subscriber 
conveniences and friendliness. CT 
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The information 
superhighway and 
electric utilities 
By Matt A. Oja 
Vice President of Marketing 
Control Systems Division 

And Robert S. Collmus 
Manager of Marketing Programs 
Broadband Systems Group 
Scientific-Atlanta Inc. 

M uch has been said and written 
about the information super-
highway and the variety of new 

services it will deliver: interactive video 
games, movies-on-demand, telephony, 
educational networks, training pro-
grams and medical information, to 
name a few. 

The electric utility industry, an indus-
try not often associated with the tech-
nology of the information superhighway, 
has expressed an interest in this broad-

band network. Utilities see the super-
highway as a potential means to reduce 
the cost of gathering information from 
their own power networks. The accom-
panying figure shows potential utility 
network management. 

Utilities typically divide their automat-
ed information gathering into two broad 
categories: generation/transmission 
and distribution. Power generation-type 
activities have been highly automated 
for many years. Distribution-level au-
tomation systems, on the other hand, 
are newer and less widespread. Super-
visory control and data acquisition 
(SCADA) systems have long been used 
to automate substations, typically utiliz-
ing either leased lines or private radio 
networks to communicate from these 

substations to the utility's control center. 
Beyond the substation, however, 

very little has been deployed. Utilities 
have experimented with various tech-
nologies over the years to improve ac-
cess to information about their cus-
tomers and conditions on the power net-
work, but the costs associated with di-
rect one-to-one communications have 
been prohibitive. 
A communications network that em-

ploys cost-effective reliable two-way 
communications — one where cus-
tomers could play a more active role in 
the way they purchase and consume 
energy — is very attractive to utilities. If 
this network reaches a large part of their 
service area and data can be obtained 
efficiently, a case could be made to de-
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ploy new and innovative programs to 
customers. 

Utility network 
automation applications 

There are systems installed today 
that are used for distribution automation. 
For example, consumer air conditioners 
and water heaters are cycled during 
peak periods to slow demand for electric 
power by a technique called direct load 
control. Nearly every utility that has a 
load control program today uses one-
way communications because of the 
cost-effectiveness and reliability. 

Additionally, there are functions that a 
two-way network could provide: 
• Read meters remotely. 
• Provide power consumption informa-
tion in a simple and direct manner. 
• Connect and disconnect power re-
motely. 
• Pinpoint power outages quickly. 
• Provide pricing signals to facilitate 
time-of-use rates. 
• Offer new services such as in-home 
energy management and home security. 

While most of these applications are 
seen as strategic initiatives to improve 
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"The information su-
perhighway concept 
is an exciting and 
challenging proposi-
tion that will require 
diverse industries to 
work together to 
turn a great idea into 
reality." 

the level of service the utilities can pro-
vide — both electrical and customer 
service — they also have very attrac-
tive cost control implications. 

Several utilities already see the po-
tential for establishing nonregulated 
revenue-generating opportunities with-
in these applications as well. They feel 
that customers would be willing to pay 
for certain types of premium services, 
such as interactive billing or power-off 
notification. Others want to include ser-
vices for gas and water utilities, such as 
meter reading or system monitoring. 
The applications possibilities are nu-
merous and will continue to grow once 
the network is in place. 

Network control and reliability 
Because of utility interest in the su-

perhighway, we may see competition 
developing for network control and 
maintenance. This was clearly evident 
at the recent Distribution Automation 
and Demand-Side Management (DA/ 
DSM) Symposium, a key electric utility 
conference addressing the various as-
pects of utility distribution system au-
tomation. Utilities, manufacturers and 
broadband system operators were in 
attendance. A key topic of discussion 
revolved around the utility role in the in-
formation superhighway. 

Several utilities expressed the belief 
that they should play a major part in the 
control of the communications networks 
that link users and utilities if the net-
work is used for the supply and man-
agement of electrical power. Many al-
ready maintain very sophisticated fiber-
optic networks that are used primarily 
for internal communications, such as 
SCADA and in-house information sys-
tems. 

These resources could be used in 
additional ways. This viewpoint is best 
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FCC Video Tests, Yet! 

on't commit more of your 

budget to FCC video tests 

than you have to! Sencore is 

bringing you new answers to your 

video performance testing needs 

that will save you money, save 

your testing time, and improve the 

performance of your system. 

Coming soon, you'll have the 

versatility you need for complete 

headend baseband video testing! 

You'll get: 
• One button automated measurements: 

Differential Gain and Phase 
Chroma to Luma Delay 
On-channel Frequency Response 
Percent Modulation 

• Direct digital readout of all measurements — 

no calculations or interpretations — from the only 
digitally automated full function Waveform 
Monitor/Vectorscope. 

• 'ITS mode generator, allowing testing on active 

channels without service interruption. 
• Exclusive simultaneous generation of two test 

signals to allow complete testing with one setup 
and test procedure. 

• Easy and accurate FC(' required tests with 

minimum training and capital expense. 
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To learn more about this exciting 
revolution in cable video signal 
analyzing, call Jack at 
1-800-SENCORE, ext 363. 

Or stop by and see us at NCTA, 
booth #4107 or SCTE, booth #237. 

Circle Reader Response 78 3200 Sencore Drive. Sioux Falls, SD 57107 
Phone: (605)339-0100 FAX: (605)339-0317 



demonstrated by an investor-owned 
utility that recently announced its inten-
tions to build a pilot-scale fiber-optic 
and coaxial cable network in a metropoli-
tan area. It intends to test several energy 
management programs and has not dis-
missed the possibility of delivering enter-
tainment or other revenue-generating 
services to recover the cost for full imple-
mentation. 

Another utility holding company 
shares a similar perspective. It too wish-
es to leverage its existing fiber network. 
While implementing effective energy 

management applications via the net-
work is key to its efforts, it also has 
shown an interest in leasing excess 
bandwidth to entertainment or other ser-
vice providers without directly getting into 
these businesses. 

Many other investor-owned utilities or 
their subsidiaries currently lease these 
"dark fibers" in their internal networks to 
various telecommunications carriers. 
Their interest in expanding the networks 
to customer homes varies, but each has 
indicated that it will follow developments 
closely. 

MEET MAX! 
The One You Need to Make 

Tough Tests Easy. 

$llucs MAXDAIA SIGNA! LEVE'. ‘.1L ̀EA 

Now you 
can perform 
the most 
sophisticated 
signal level tests 
easily with the 
help of MAX 
from Sadelco. 

MAX has everything you need — 

U Programmable testing with data recording to 1GHz 
CI Automated 24-hr. FCC testing 

CI Compact Size with weatherproof front panel 
!J And Much more! 

Call today to find out more about what MAX can do 
for you! 

1-800-569-6299 
Worldwide call 201-569-3323 

European Distributor Inquiries Welcome! 

Visit us at NCTA Booth #2223 

8 75 West Forest Ave. saddle", inc. (E2nee)5w6o9o-3d, N32iJ 0. 7F6a3x1(2Z 569_6285 
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A different point of view is held by a 
number of other utilities. They may lease 
bandwidth from broadband providers in 
order to implement their programs. Pacific 
Gas & Electric (PG&E) recently an-
nounced that it is working with ICI to con-
duct an energy management trial over 
TCI's network in San Francisco. PG&E 
does not view itself as a communications 
company and believes that energy man-
agement applications, while important, re-
quire only a small part of the broadband 
capacity. Its desire is to be able to access 
bandwidth without having to build and 
maintain an entire network. 

Utilities also have other service options 
including leasing time on wireless net-
works (primarily for commercial load man-
agement) as well as traditional telephony 
networks. 

Not surprisingly, most broadband oper-
ators would rather follow the PG&EÍTCI 
approach. They point to the fact that major 
portions of the superhighway are already 
constructed and in operation. They see 
utility overbuilding as posing an imprudent 
expense on electricity rate payers. 

To make their services even more at-
tractive, several major cable operators 
have organized to present a single front to 
their local utilities. In most instances, an 
electric utility's service area will encom-
pass numerous cable systems, so it is im-
portant that the cable companies show 
that they can technically and operationally 
provide a seamless system. 

Technological approach 
Because cable/utility relationships are 

still evolving, both parties have centered 
their discussions around technical ap-
proaches that have a great deal of inher-
ent flexibility. All agree that implementa-
tion of the ubiquitous broadband network 
will likely be a lengthy process. 

Typically, utilities want to make sure 
that a migration path is available. They 
often want to implement many of the en-
ergy management applications prior to 
having the complete network in place. 
Therefore, it is essential that an ap-
proach is developed to enable them to 
employ combinations of communications 
and applications to help them facilitate 
growth. 

One approach that has been met with 
positive response by the utilities and 
MSOs involves a system that provides a 
foundation where video, telephony and 
telemetry services can be integrated into 
an advanced fiber/coax network. Existing 
utility automation programs such as di-
rect load control and power outage de-
tection can then be easily overlaid into 
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requiring high video and audio quality over long distances. Call our Application Center for more information. 
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Nuts and bolts 
of video compression 
The following is updated from the 
1993 Society of Cable Television En-
gineers' Emerging Technologies sem-

inar technical papers. The author was 
with Scientific-Atlanta at the time of 
this writing. 

By Robert A. Luff 
Vice President of Strategy 
Bell Atlantic 

Video compression technology 
promises to be the most signifi-
cant technological development 

of the decade for the cable industry. 
Most operators have plans to upgrade 
their systems to more advanced 750 
MHz or even 1 GHz capable fiber-rich 
double-star buss architectures in order 
to prepare for future telephony and 
other two-way services, but the ability 
to provide double, quadruple or even 
more digital compressed channels 
over existing coax and fiber distribu-
tion systems radically changes the 
economics of the entire cable TV in-
dustry. 

Standards are all but finalized. 
Manufacturers already have real-time 
compression demonstrations produc-
ing excellent quality pictures. Some 
satellite programmers and at least one 
major MSO have announced plans to 
roll out compression technology. Ac-
cordingly, many cable TV chief engi-
neers may be soon asked to plan for 
compression technology in their sys-
tems. 

The purpose of this article is to pro-
vide a general overview of digital 
video compression and familiarize the 
system chief engineer with the primary 
system level compression technology 
issues. These issues include: system 
bandwidth planning; satellite recep-
tion; headend compression equipment 
requirements; distribution and drop re-
quirements; and finally, test and mea-
surement of digital signals. 

The MPEG standard 
There are many ways to compress 

video images. However, to retain com-
patibility between future digital con-
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Figure 1: Comparison of analog and digital TV delivery systems 
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Figure 2: Why cATv should adopt MPEG 
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this system. More importantly, new two-
way applications such as monitoring per-
home power usage on a real-time basis, 
rate setting and evaluation of network 
performance at the home become possi-
bilities. Broadband providers can contin-

ue to deliver video services without inter-
rupting utility activities. Both parties bene-
fit by utilizing bandwidth more effectively. 

The future 
The information superhighway con-

DirectLine DL3010 
Tools For The Information Subway 

The Most Accurate, Cost Effective Means of Installing Fiber, Electric, Phone, and CATV lines. 
Directional Control Means Placing the Utility Exactly Where Intended ... Without Damaging 
Property, Restoration Costs, Destruction of Existing Underground Installations, or Traffic 
Disruption. Five Models Offered to Install 1" to 12" Pipe and Conduit, Distances of 100' to 1,000' 
and beyond. Call 1-800-654-3484 today! 

DirectLine Horizontal Dorectional Drills are Designed and Manufactured by TRAIGHT INE 
MANUFACTURING, i NC. ••• 

1450 Soulh Spencer Newton, Kam,/ 6711.1 
I il 283-5511 1800) 654-1484 tAX 1116f 20 i.28 I 
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cept is an exciting and challenging 
proposition that will require diverse in-
dustries to work together to turn a great 
idea into reality. It may change the way 
utility services are managed, delivered 
and consumed to the mutual benefit of 
the industries involved and their com-
mon customers. However, state regula-
tory influences and federal communica-
tions policies will certainly affect the 
speed with which these alliances take 
shape. With the technology available 
today, broadband providers and utilities 
can help propel that deployment forward 
by working together cooperatively. CT 
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IT WASN'T ENOUGH 
FOR CABEL-CON To DESIGN A SMALL, 
YET STRONG, FIBER OPTIC CABLE 
CONNECTOR LOADED W ITH 
FEATURES. THIS CONNECTOR 
ALSO HAS A SMALL PRICE TAG 
TO MATCH! 
Simply building a small fiber connector is a sizable 
achievement—but keeping the price tag equally small is a 
miracle. Especially when you consider the features built into 
these unique two-piece connectors. Features like corrosion resistant 
NITIN plating, state-of -the -art cable and strength member retention, 
technician friendly rotational nut, and EPDM o-rings that effectively seal out 
moisture are all standard. So if you're looking for an optical connector that fits into 
your system as well as your budget, look into Cabel-Con Fiber 
Optic-to-Housing connectors. cabeicon TM 
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PROTECT YOUR 
SOUND INVESTMENT 
PROTECT YOURSELF FROM CUSTOMER COMPLAINTS 

AUDIO LEVELS • STEREO SEPARATION • STEREO PHASE • SAP 

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

Decoder, for monitoring and 
maintaining BTSC stereo and 
SAP. When connected to 
speakers or headphones, you 
can listen and visually monitor 
audio levels and separation using 
the TSD's meters. Hooking a 
scope to the TSD gives a com-
prehensive view of your audio 
signal. Setting the baseband 
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• AGC432 - Automatic Gain 
Control protects from over/under 
modulation. 

It takes the right equipment to 
offer quality audio. With our 
excellent performance and 
unmatched features, Learning is 
your Sound Investment. Call or 
write today for information on our 
full line of audio equipment. 
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A practical test point 
By Jack Webb 
Product Manager, Sencore 

Automated testing can be a very complex project in a 
cable TV system. A simplified alternative can be im-
plemented using readily available signal level me-

ters, a few common pieces of system hardware and the 
personal computer in your office. Naturally, this approach 
has a shortcoming in that you have to place and retrieve 
the signal level meter, but it can be implemented by any 
system for very a modest investment. 

While this approach has an obvious application for Fed-
eral Communications Commission proof-of-performance 
(POP) testing, it also will be useful in preventive mainte-
nance and troubleshooting. Most system operating difficul-
ties arise from the fact that the system operates in a hostile 
environment and must function 24 hours a day 365 days a 
year. You cannot take the system to a tech bench for thor-
ough testing and troubleshooting. You have to make house 
calls with a limited amount of time and diagnostic equip-
ment. Recent automated signal level meter offerings pro-
vide the ability to make unattended measurements and to 
store the measurement data in memory for printout. 

This sounds wonderful and it is, but implementation is 
not as simple as it may appear. Problems arise in the im-
plementation when you want to fully utilize the meter's ca-
pability to make 24-hour tests or use the same test proce-
dure to help troubleshoot a nagging problem on a long cas-
cade. Just where do you leave your expensive meter for 24 
hours and how do you make sure that it does not run out of 
battery power halfway though the tests? 

The following description discusses an approach used 
by several operators to simplify this test procedure. 

Portable test point lock box #1 
A plastic lock box (available from several box and 

pedestal suppliers) fitted with pole clamps makes an excel-
lent temporary safe home for your meter. This safe haven 
easily can be wired with temporary power right from the 
system using a line extender (LE) power supply. In most 
cases, the system design will permit addition of an LE sup-
ply without overloading the system. Several power and test 
signal configurations are possible depending on the test 
point to be monitored and the availability of the 60 VAC 
power. See Figure 1. 

In Figure 1, power is taken from the LE via an unused 
output port using a housing-to-F adapter and RG-59 cable 
to the lock box. F-61 connectors are mounted in the lock 
box for convenience. Label each with a marker for future 
reference. Mount a spare LE power supply in the top of the 
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Figure 1: Portable test point lock box 

Figure 2: DC regulator 
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PAY TV THEFT 
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CHAMELEON 
Addressable Pay TV Scrambling System 

Chameleon uses digital encryption and locked microprocessor technology to create a new. 
secure, cost effective. Addressable Pay T.V. System. The Chameleon was developed by a 
cable company to stop the theft of pay TV signals in their own systems. In the development 
of the Chameleon they added 100 tier levels. PPV options. Preview options and much 
more. If you suspect you might have a theft problem with your existing equipment, would 
like to upgrade to a more secure system or don't presently have an addressable system, 
contact one of the agents listed below for more information. 

Agents 

The Cable Shoppe 
Albany, New York 
(518) 489-2100 

TeleComm Resources 
Oakley. CA. 94561 

(510) 625-1767 

Manufactured by -

NCA Microelectronics 
(a division of The Fundy Cable Group) 

Phone: (506) 634-0000 
FAX: (506) 634-5135 

Agents 

Cable Products 
Lawrenceville, GA. 

(800) 533-9723 

Coast CATV 
Supply Inc. 
Corona, CA. 

(909) 272-2360 
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• 

10 turns 
18-gauge wire 

1,000+ ohm, 
2 W resistor 

lock box using a power jack from an old chassis so that the 
power supply can be changed by unplugging it. Check your 
signal level meter's manual for proper charger voltage. In 
some cases, 24 V is acceptable. If less than 24 V is re-
quired, a simple power supply circuit can be built to drop 
the voltage to the desired level. This can be done on al-
most any type of breadboard or prototype PCB material or 
simply skywired on a terminal strip. The schematic is 
shown in Figure 2 (page 70). 

DC regulator 
Be sure that the regulator chosen is rated for the cur-

rent and power required for your meter. These are readily 
available from a number of manufacturers. In the regula-

Figure 5: Permanent test point lock box 
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tor circuit most of the excess voltage is dropped across 
the resistor. The value of the resistor also will vary de-
pending on the desired output voltage. 

Be sure to calculate the power requirement for the re-
sistor based on the rated current of your meter and the 
voltage that will be dropped across the resistor. It is a 
good practice to use a resistor with a power rating of twice 
the calculated value. Also check the rating on the regula-
tor to be sure that you heat sink it as recommended by the 
manufacturer. Most charger jacks are commonly found at 
your local electronic supplier. If not, obtain one from the 
meter manufacturer. You may want to take the meter with 
you since many jacks look very similar but may not fit 
properly. Take care in wiring the charger jack to ensure 

NO MORE HOLES TO DRILL! 

01111ELUP CLIP 
lO 11•LES 

ONETAP'' CLIP fastens coax 
cable to poured concrete — 
no need for special tools! 
Tempered steel pin easily pene-
trates poured concrete, cinder 
blocks, mortar, bricks, hardwood 
floors. Stain relief grip holds 

ONETAP'" CLIP on cable while pin is driven — 
route cable as you install. Patent Pending. 
Reduce nuisance calls. Onetaps are uy stabilized 
to minimize effects of ultraviolet sun rays and 
cold weather. Result is longer life than typical 
nail-in type clips. For more information contact: 

ITULiflX. 
Communications Products 

201 Scott Street 
Elk Grove Village, Illinois 60007 

Phone: (708) 952-8844 • (800) 336-5469 
FAX: (708) 952-1633 
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GUARANTEED 
THE BEST! 

M&B CABLE FASTENER 
Black Aluminum Body Will Not 

Crack, Split, Chip or Rust 

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

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

Now a Super Value — 
Costs No More Than Ordinary Fasteners 

Call or Write for Samples National Sales Agent: 

95 Concannon Ct., Oakley, CA 94561 
(510) 625-9768 

Fax (510) 625-3303 

Manufactured by 
M&B Mfg., Box 206, Pleasanton, CA 94566 
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"Automated testing ... can be im-
plemented using readily available 
signal level meters, a few com-
mon pieces of system hardware 
and the personal computer in 
your office." 

the proper polarity is maintained. 
In many cases an LE or other amplifier is not available for 

power. A second common configuration is illustrated in Fig-
ure 3 (page 70). 

Portable test point lock box #2 
In Figure 3, the lock box and contents are identical to Fig-

ure 1. The method of getting power from the system is the 
only difference. A tap adapter (to take power off of the sys-
tem) can be constructed using a housing entry fitting and an 
F adapter. The stinger on the entry fitting should be trimmed 
so that when screwed into a port, it firmly contacts the 
seizure screw. An inductor must be placed in series with the 
line to prevent affecting the RF characteristics of the distri-
bution system. This can be done by winding a coil of wire 
around a 2 W resistor. The value of the resistor is not impor-
tant as long as it is 1,000 ohms or larger. Construction is il-
lustrated in the Figure 4 (page 72). 

The coil should be eight turns of 16- to 18-gauge insulat-
ed magnet wire wound snugly around the resistor with each 
end soldered to the lead of the resistor close to its body. Re-
move the shield compression ring from the connector body 
and screw the F and entry fitting ends into the body, placing 
the resistor and coil in the female pins where the cable cen-
ter conductor would normally be placed. This adapter can 
then be used to "tap" power from the RF line at any seizure 
screw port. 

Permanent test point lock box 
A lock box so constructed can be clamped to a pole or 

chained to a pedestal and connected to the system in a mat-
ter of minutes. Many operators using this technique have 
elected to install test lock boxes in permanent locations near 
the end of long distribution legs for end-of-line tests, includ-
ing their FCC POP tests. For a permanent installation, a 
power inserter can be cut in rather than using the tap 
adapter method. The connection for the power adapter is 
shown in Figure 5 (page 72). 

Utilizing this technique to provide a convenient test point 
for your FCC POP 24-hour tests and preventive mainte-
nance testing will help simplify testing, save you time and 
help prevent lost test data. Most important, you can count on 
not only having the data you expect but also having your 
meter when you go back for it. CT 

Now turn to page 76 where the author considers why the 
cable industry needs automated testing to meet the de-
mands of the information superhighway age. 

Cable Link Inc. 

INTRODUCES 

The 

THE MICROTROL 100 PLUS 
Addressable Controller 

I he first addressable controller engineered and priced for the smaller cable ,tern. 

$2,499.00 
Available with the following options 

• Telephone PPV • Accounting/MIS software 

• Billing System Software • Lease option 

For more information call or fax 

Cable Link Inc. 
serving the cable industry throughout 

North America Mexico South America 

Ph: (614) 221-3131 Fax: (614) 222-0581 

Commercial Spun Aluminum Antennas 

DH accuracy & high efficiency 

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 

GIBRALTER: 
Dual Axis motorized Az/el 
mount, standard with 
RC2000, PC compatible 
dual axis controller. 

DH Satellite 
600 N. Marquette Rd. 

Prairie du Chien, WI USA 53821 
Phone (608) 326-8406 
Fax (608) 326-4233 
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REPLACEMENT EQUALIZERS 
FOR QUALITY RF SERVICES, JERROLD, MAGNAVOX, 

TEXSCAN 'T SERIES', PATHMAKER AND RCA 

!VIM 8,7! er QLX 
Equalizer For Jerrold JLX (Replaces Jerrold EQ) 

$6.75 

(330. 350. 400. 450 and 550 MHz) 
330-450 MHz - 0-30 dB 550 MHz - 0-24 db 

Available in 2 dB cable equivalent increments 

QEP 
Trunk Equalizers (Replaces SEP by Jerrold) 

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

TL - 5 thru 11 dB 
L - 10 thru 16 dB 
H - 16 thru 22 dB 
ST - 18 thru 25 dB 

(300 through 450 MHz Bandwidths) 
$15.00 all values 

QEE 
Line Extender Equalizers 
(Replaces SEE by Jerrold) 

270 MHz. 300 MHz. 330 MHz. 350MHz. 400 MHz 
$5.00 

450 MHz - $6.00 550 MHz - $7.00 
600 MHz - $8.00 

SXP PADS 
AO*  $1.75 

(0 to 20 dB in 1 dB steps) 

MU' 

TEXSCAN T SERIES' 
$10.00 
Available in the following 
bandwidths: 
330. 400. 450. 475. 500 MHz 
330-400 MHz - 

4. 8. 12. 15. 18 dB 
450 MHz - 

4.6.8.10. 12.14.16. 18.20dB 
475 MHz - 

4. 6. 8. 10. 12. 15dB 

TEXSCAN T SERIES' 
PADS 
$5.50 

0 dB 
9. I2 and 15dB 

Values: 6 dB. 12 dB. 18 dB. 24 dB 

JXP PADS 
$2.90 
(0 to 20 dB in 1 dB steps) 
Also available JXP As-750 MHz 

RCA 
$8.00 
Available in 300 MHz. 
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Who needs automated testing? We do! 
By Jack Webb 
Product Manager. Sencore 

Automated testing in cable TV 
systems has been around for 

many years. starting in the mid-
1970s with the SAM IID. The SAM 
IID was designed with an RS-232 in-
terface for external control by a per-
sonal computer. While a PC is an in-
tegral part of most of our lives today, 
in the mid-1970s "hackers" were pi-
oneering many applications for the 
PC using equipment with less com-
puting power than a Nintendo game. 
Initial offerings in the market provid-
ed hardware leaving the user to 
"hack" his way through developing 
his own software to make a few sim-
ple signal level measurements. 
While these meager beginnings are 
similar to many such PC applica-
tions, automated testing in cable 
systems has not developed, kept 
pace and advanced as many other 
applications have. Automated test-
ing has not been a priority for sys-
tem operators causing automated 
test equipment development to be 
slow and at times stagnant. 

Status monitoring starts 
Through the '70s status monitor-

ing systems, monitoring power sup-
plies and AGC/ASC voltages, be-
came available. These were adopt-

ed by a few "state-of-the-art" sys-
tems, generally finding that the sys-
tem equipment was more reliable 
than the status monitoring equip-
ment. Through the '80s, status mon-
itoring was expanded to more thor-
ough testing providing signal level 
information. Adoption has been very 
slow as initial system reliability and 
accuracy were less than desirable. 
Developments over the last few 
years have brought great improve-
ments in reliability and capability, al-
though complete Federal Communi-
cations Commission proof-of-perfor-
mance (POP) is beyond current ca-
pabilities by most systems. 
Automated test systems are 

widely used in other communica-
tions industries. Most telecommuni-
cations systems utilize automated 
monitoring and correction systems. 
Telecommunication lines and 
switching terminals used for both 
data and voice communications use 
automated test systems that both 
evaluate the lines and electronics on 
a continuous basis. In addition, re-
dundant equipment is automatically 
switched into service when prob-
lems are detected. These systems 
are similar in operation to redundant 
systems developed and used in a 
few cable systems, where backup 
trunk amplifiers are switched in 
when the primary amplifier fails. 

There may be several reasons 
that automated and redundant sys-
tems have not been adopted by 
cable operators. System component 
reliability is very high with MTBF 
(mean time between failure) running 
up to 20 years on passives and over 
10 years on actives. These low fail-
ure rates make the investment in au-
tomated test equipment and moni-
toring systems less attractive. New 
architectures utilizing shorter cas-
cades make the investment even 
less attractive, all else being equal. 

Systems also already have an ex-
cellent monitoring system in place. 
Customers report problems in the 
system almost instantly. An effective 
testing system would have to be 
testing and on-line continuously to 
improve the timeliness of reports. 
Benefits would still remain from re-
dundant backup systems to prevent 
outages. One major problem is sim-
ply that it is difficult to test the sys-
tem more thoroughly than a viewer. 
A TV set is simply the most effective 
piece of test equipment to evaluate 
picture quality on a cable system. 
Developing and implementing test 
equipment that can be equally effec-
tive would be an expensive under-
taking. Such thorough testing would 
require a minimum of $50,000 per 
test point using classical instru-
ments. Specialized test equipment, 
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Figure 3: Video compression process 
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(MPEG). MPEG-1 is an existing com-
pression standard finalized several 
years ago and optimized for noninter-
lace images, such as film-based mo-
tion pictures and computer game im-
ages. Already available in video con-
sumer electronic stores are MPEG-1 
compression products that can play 
back up to 74 minutes of compressed 
video from an audio CD size laser 
disk. These MPEG-1 products offer a 
variety of interactive video game and 
music video applications. 

While MPEG-1 compression tech-
nology performs well on film-based or 
computer images, normal NTSC full 
interlace TV signals require much 
higher data rates and storage to pro-
duce similar quality pictures. An 
MPEG-2 committee was convened to 
develop a compression standard 
specifically optimized for full interlace 
TV video and backward compatibility 
with the earlier MPEG-1 compressed 
material. (Existing MPEG-1 material 
will continue to play on the newer 
MPEG-2 hardware but not the other 
way around.) 

The list of supporters of the MPEG-
2 video compression standard process 
reads like a "Who's Who" of the major 
worldwide consumer electronic, com-
puter, telephone and cable TV indus-
tries. Many companies are already de-
veloping MPEG-2 compression chips 
based on the belief that the majority of 
the MPEG-2 video standard issues 
have been resolved. Some chip and 
hardware manufacturers also are in-
cluding various design techniques that 
would allow final software changes to 
better ensure that their early products 

are compatible with the important final 
MPEG-2 standard functions. 

Figure 1 compares today's NTSC 
analog system with the MPEG-2 digi-
tal system in the cable TV environ-
ment. The only differences are that the 
"core" analog NTSC decoding is re-
placed by the digital compression 
MPEG-2 decoding, and analog scram-
bling is replaced with much more se-
cure digital encryption. Figure 2 shows 
the difference between today's NTSC 
analog TV sets and future MPEG-2 
compression-ready TV sets. Again, 
the primary difference is that the 
"core" NTSC analog decoding circuitry 
is replaced with MPEG-2 decoding 
digital circuitry as well as an upgraded 
digital tuner. 

How is video 
compression achieved? 

Figure 3 provides a generalized 
flow diagram of the video compression 

"The rapid develop-
ments in video com-
pression over the 
past two years and 
rapid succession of 
competitive compres-
sion claims by various 
manufacturers have 
caused some confu-
sion over compres-
sion ratio." 

COMMUNICATIONS TECHNOLOGY 

process. Original analog video compo-
nent waveforms are converted into 
digital ones and zeros and arranged 
as digital words that very accurately 
represent the original analog video. 
This produces approximately 90 
megabits per second (Mbps), which is 
actually too much data to be able to be 
carried in a 6 MHz channel. But be-
cause there is much redundancy and 
predictive motion in TV images, vari-
ous compression techniques have re-
cently been made possible as a result 
of low-cost high-speed microproces-
sor technology. As a result, most of 
the bits representing the redundant 
and predictive video information can 
be determined and thrown away or 
represented in a much more efficient 
manner digitally before transmission. 
This reduces the actual necessary bits 
per second to between 1.2 Mbps to 
7.5 Mbps depending on desired pic-
ture quality. 

The receiving low-cost high-speed 
microprocessor-based compression 
digital circuitry is able to reconstruct a 
complete digital "picture" using one or 
more digital frame stores that are used 
to build and store complete digital im-
ages from the received digital signals. 
These digital frames are converted to 
their analog equivalent and a reconsti-
tuted NTSC analog signal is forwarded 
to the TV set. The reconstituted pic-
ture can be extremely high-quality yet 
occupy only a fraction of the total 6 
MHz bandwidth normally used for ana-
log transmission. 

Digital multiplexing 
To take full advantage of digital 
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which is capable of measuring key sys-
tem parameters and is economically vi-
able, represent a significant design chal-
lenge. 

Perhaps the desired level of service to 
the subscriber or the willingness of the 
subscriber to pay for better service has 
been a contributor to slow development 
in these areas. This is likely to be at-
tributable to the public's lack of apprecia-
tion for the technology required to pro-
vide cable services. After all, broadcast 
TV is "free" and all you need is a coat 
hanger for an antenna. 

While the reasons may not be so im-
portant, it is a fact that automated system 
monitoring, testing and redundancy has 
not been widely adopted by cable system 
operators. Perhaps this has contributed 
to the current reregulation and FCC en-
forcement of technical standards. 

The FCC role 
Enactment of the recent FCC techni-

cal standards has brought a flourish of 
new signal level meters capable of auto-
mated testing. data storage and comput-
er interface. While not the answer to au-
tomatic system testing. these meters 

"While we lived 
without automated 
testing and backup 
systems for basic 
TV services, we 
may have to have 
these tools to meet 
the demands of the 
information super-
highway age." 

have greatly simplified the testing pro-
cess required to meet the FCC POP re-
quirements. Operators have struggled 
through the mounds of paperwork, sifted 
through the results of hundreds of mea-
surements. and made system repairs. 
System performance has improved and 
so has the level of customer satisfaction. 

Still, little attention has been given to 
picture quality or outage issues in the 
scramble for quantity. Are these issues 
resolved? Were they ever a real issue? 
Or were they simply an easy way to help 
push price regulation through Congress? 

Not only would automated testing simpli-
fy the POP tests, but automated testing 
may have prevented FCC intervention. 
(That's if you believe that technical quali-
ty issues were a legitimate reason for 
reregulation.) The reality that we must 
live with is that the rules are in place and, 
real or not, the industry cannot afford 
"bad press" on these issues as we 
promise to implement new technologies 
and advance the state-of-the-art in 
telecommunications. 

Channel capacity is once again a 
paramount issue as operators scramble 
to compete with promises of VOD (video-
on-demand). As we collectively move to 
the next generation of system architec-
ture (moving toward the information su-
perhighway), quality as well as quantity 
will be a key issue. 

As users increase their dependence 
on our systems and we become more 
dependent on incremental revenues, 
system reliability will be a more critical 
issue. While we lived without automated 
testing and backup systems for basic TV 
services, we may have to have these 
tools to meet the demands of the in-
formation superhighway age. CT 
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What does 
power supply status 
monitoring really tell you? 
By Jud Williams 
Owner, Performance Products 

.i. here are several reasons for adding status monitoring to your cable TV 
system. For example, if your system 

provides a critical communications link be-
tween a corporate subscriber and its long 
distance service, monitoring the activity of 
power supplies is certainly necessary. In 
such a situation, several parameters may 
require attention. On the other hand, 
where a cable system supplies only TV 
signals to subscribers, far less information 
concerning power supplies is needed (un-
less it's Super Bowl weekend). 

Status monitoring enables you to take a 
look at the various locations throughout a 
cable system and be on the look out for 
any malfunctions that may be occurring. In 
the case of a power supply, knowing 
whether it will go into standby when the de-
mand arises is of course the basic require-
ment. Knowing the condition of several of 
the levels within a power supply configura-
tion may aid in predicting an impending 
malfunction or failure. Of particular impor-
tance is knowing when the supply is in 
standby operation. 

How it's done 
The most basic means of monitoring a 

power supply is simply by the illumination 
of indicator lamps installed into the enclo-
sure so that a service tech can determine 
whether the power supply is in standby or 
not. This requires that the tech go to the lo-
cation where the problem is, but can be 
useful in pinpointing the specific problem 
power supply for corrective action. 
A second very basic status indicator 

simply tells if a standby power supply failed 
to operate during any past outage by illu-
minating a lamp and having it continue to 
glow until reset. In noncritical situations 
this approach may suffice. 

Another simple but very useful indicator 
is made up of an elapsed time indicator or 
"hour meter" and an impulse counter. This 
combination is useful where the utility is a 
continuing source of problems. The me-
ters may be read only at the site and can-
not be considered in the same category as 

a true status monitor but serves a useful 
purpose and are relatively inexpensive. 

Status monitors are designed to delve 
more deeply into the workings of the de-
vice they are attached to. Very briefly, a 
status monitor is usually a computer-
based system that is able to "read" various 
parameters of cable TV power supplies. 
The element that links the power supply to 
the status monitor system is an interface 
card. It connects to the various outputs 
and functions of the power supply and ad-
justs them to work within the input ranges 
of the status monitor's transponder. 

As an example, the transponder may 
require 3.6 volts from the power supply's 
36 volt batteries. The interface card may 
merely use a resistive voltage divider to 
achieve this. In another example, in order 
to monitor the 60 VAC output of the power 
supply and furnish the transponder with 
the proper DC level to interpret, a simple 
voltage divider combined with a rectifier 
and capacitive filter would transform the 
AC voltage to the required 4 VDC. 

The transponder located within the 
power supply enclosure along with the in-
terface card derives its power from the 
power supply. The transponder responds 
to the DC levels given it by the interface 
card and changes these analog DC levels 
to digital information. Then it modulates 
(converts) them to RF to be sent down the 
cable to the master control unit that inter-
faces with a computer. 

The tests that may be performed on 
power supplies by modern day status 
monitors might include the following: 

1) The occurrence of a power outage. 
2) Output voltage of the power supply. 
3) Output current of the power supply. 
4) Battery charger float current/voltage. 
5) Standby battery voltage. 
6) Battery charging current. 
7) Occurrence of recent outages. 
8) Duration of outages. 
9) Tamper alarm on enclosure door. 

Let's examine several of these tests 
to see what we may interpret from them. 

Since utilities are often set up in 
grids, it is useful to be alerted of any 
grid that may have an outage. Dis-

"It is important to 
know that the batter-
ies in use in cable 
systems today should 
not be equalize 
charged — particularly 
gelled electrolyte 
batteries." 

patching a generator may be required 
should the outage exceed the standby 
time of the power supply. 

Monitoring the output voltage of the 
power supply is of concern mostly when 
the power supply is in standby since the 
AC section is rather stable and compara-
tively reliable. The output current would be 
of more concern since it would indicate 
some malfunction out in the system if a 
significant deviation from normal were in-
dicated. 

Some examples of the kinds of prob-
lems that may be detected would be a 
failing power pack at an amplifier location 
because of the deterioration of one of its 
electrolytic capacitors. The capacitor 
would draw a significant amount of cur-
rent above normal. Hybrid modules used 
in trunk amplifiers, bridgers and line ex-
tenders also will draw excessive current 
as they deteriorate. A finely tuned status 
monitor system should reveal this. Either 
of these problems would help locate the 
source of distortion that would be build-
ing up in the system. 

The float voltage battery test is useful 
in determining if the charging circuit is 
functioning properly. If the voltage level 
is very low it would indicate that the 
charger no longer has an output due to a 
blown fuse or tripped circuit breaker. A 
very high output would indicate that the 
regulating action of the charger has 
failed or the equalize voltage function 
has yet to be disabled. It is important to 
know that the batteries in use in cable 
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systems today should not be equalize 
charged — particularly gelled electrolyte 
batteries. The application of this exces-
sive charge during float or trickle charge 
is one reason you may be unnecessarily 
replacing batteries every 18 months 
rather than every four or more years. 

Observing the charge current going to 
the batteries immediately after the power 
supply has been in standby is one way to 
discover faulty batteries. If the recharg-
ing current rate is low and the batteries 
reach their full charge level rapidly, it 
may indicate that one or more batteries 
in the string has very high internal 
impedance (resistance) possibly due to 
excessive sulfation or grid corrosion. 
Such a battery will have very short stand-
by time and would prevent the other bat-
teries from receiving full charge. 

Maintaining a log book relating the 
readings the status monitor has given to 
the specific problem discovered in the 
field should increase the effective use-
fulness of the system. Briefing techni-
cians during periodic training sessions 
may be needed to emphasize the need 
for feedback in order to update the log 
book on a continuous basis and to alert 
them as to what they should be looking 
for in the field. CT 
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Troubleshooting digital audio 
By Jennifer Hays 
Technology Integration Engineer, Digital Cable Radio 

igital modulation offers the cable in-
dustry extraordinary opportunities 

for expanded service offerings and 
much improved quality. With the advent 
of this new technology, cable TV in-
stallers and technicians face new chal-
lenges in maintaining quality service to 
subscribers. Whether or not your cable 
system has moved into the digital age, it 
is important to learn as much about the 
technology as possible. 

Many cable systems are now offering 
a digital audio service to their sub-
scribers. These services are indicative 
of the quality available using digital 
transmission techniques, and are often 
the first broadband digital service a 
cable system offers. They provide sys-
tem personnel an opportunity to become 
familiar with the problems and causes 
associated with digitally modulated sig-
nals. Among the identified proactive 
measures for digital signal carriage, as 
discussed at the SCIE 1994 Emerging 
Technologies Conference, was the reso-
lution of digital music problems.' 

Digital signals are relatively impervi-
ous to noise and degradation. However, 
problems that seem minor to an analog 
video signal may eliminate digital infor-
mation. If enough of the data is eliminat-
ed, re-creation of the signal for viewing 
or listening is disrupted. This causes a 
popping sound on an audio signal or pic-
ture freeze on a video signal. These 
symptoms will be more apparent to the 
subscriber than lines or noise in their 
analog video service, and therefore, 
more critical to correct. 

The same troubleshooting premise 
you currently use will carry through for 
the digital services. Start simple. Do not 
let the technology drive you to think the 
cause of a problem is a complicated 
technical issue. 

Identify the problem as precisely as 
possible by asking these questions: 

1) What frequencies (or channels) 
are being interrupted? 

2) Is the problem occurring constantly 
or intermittently? 

3) What is the scope of the problem, 
one or two locations in the home, the en-
tire neighborhood, the office location? 

Listen to the problem and watch the 
audio tuner indicators for visual verifi-
cation of the problem: 

Figure 1: Typical installation and simple vertification methods 
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1) Verify the proper operation of the 
subscriber's stereo equipment using 
another device (CD player, radio, etc.). 
Check the cabling from the digital tuner 
to the stereo. Are the correct outputs 
and inputs in use (audio must be into a 
line-in jack, not a phono-in jack)? 

2) Also, check the subscriber's TV 
reception for degradation. This will give 
you an idea of the extent of the problem 
and possibly some clues as to the 
cause. Now that the problem has been 
outlined, one of the following areas of 
action should be identified. 

Subscriber stereo problem: Demon-
strate the problem to the subscriber, 
using the same device used to identify 
it. Offer to connect alternate stereo 
equipment for the subscriber. A digital 
tuner's audio outputs can be run into 
powered speakers, a stereo VCR or TV 
set with input jacks, or a portable radio 
with input jacks. 

Digital tuner: After verifying the oper-
ation of the stereo, make sure the tuner 
does not require any addressable ac-
tion (i.e., authorize services). Use the 
tuner indicators to verify the presence 
of the digital signal and, if applicable, 
the addressable data stream. The ad-
vent of integrated circuits and digital 
tuning circuits make the new genera-
tion converters (including digital tuners) 
extremely reliable. The old school of 
automatically changing out the "box" is 
now just a waste of time and subscriber 
irritant. 

Drop problem: The integrity of the 
drop is critical. As with analog trou-
bleshooting, this is the area with the 
highest potential for problems. "In exist-
ing drop systems, poor installations, 

Figure 2: Determining 
drop or feeder problems 

Temporary 
drop from tap 

an in-line pad to 
just input level 

tuner 

substandard indoor cabling, corrosion, 
tampering and vibrations all contribute 
to signal degradation."2 Digital signals 
have specific drop level requirements 
and need consistency in their path: 

1) Check the input signal level to the 
digital tuner to make sure it meets the 
manufacturer's specifications. Make 
sure you are checking the channels 
with the problem. 

If a signal level meter is not available 
(Figure 1): 
• Hook the tuner drop to the TV set 

and check picture quality. 
• Run the cable from the TV set into 

the tuner to check for low signal. 
• Use an in-line pad at the tuner 

input to check for high signal level. 
Also, check for any indication of in-

terfering signals. Ingress from over-the-
air signals like FM radio stations or pag-
ing devices can wreck havoc on a digi-
tal signal. Notice if one or two digital 
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signals drop off or are elevated, and 
use these as a reference to find the 
source of the problem. 

2) Sometimes a signal level meter 
will not identify a problem with a digi-
tal signal. The tuner itself can be used 
as a test device. Using the diagnostic 
indicators as a guide, run a temporary 
line directly from the tap to the tuner 
(use an in-line pad to reach the ap-
propriate signal levels). If the audio 
indicators and sound are good, hook 
the drop to the ground block to check 
for the problem. You can continue to 
move this temporary line until you 
have identified the location of the 
problem (Figure 2). 

3) A visual inspection will clear 
many of the problems (and potential 
problems) on the drop. 
• Drop connectors should be tight 

and free of corrosion. 
• Cables should be intact and 

shielded. 
• All cable ends should be termi-

nated into a device. 
• The drop should be well-ground-

ed. 
Plant problem: If you have the 

same symptoms directly from the tap, 
you have eliminated the drop as the 
source of the problem. Troubleshoot-
ing a line problem follows the same 
premise as a drop problem. The in-
tegrity of the cable and devices is crit-
ical. Ingress, reflections and mis-
matches, and distortions are the 
prime causes of a digital line problem. 

1) Identify the scope of the prob-
lem. Using whatever method best 
identifies the problem (signal level 
meter, spectrum analyzer, even the 
tuner itself), find a point on the cable 
where the problem does not exist and 
backtrack to localize the cause. 

2) Signal levels are the first indicator 
of a problem. Make sure that all of the 
signal levels are flat across their indi-
vidual band and across the digital 
music spectrum. Are the levels at the 
proper strength relative to the other 
carriers on the system? (See Figure 3.) 

3) A visual inspection may provide 
answers. Since all of the signal levels 
are higher on the cable plant than the 
drop, reflections can be a greater 
source of problems. Verify that con-
nectors are tight, but not twisting or 
compressing the cable. Check for im-
perfections in the cable or lack of ter-
mination at the end of the line or in a 
device. A reflection can be deceptive. 
Keep in mind that the source of the 
problem may be beyond the first 

point it appears. Temporarily use a 
terminating tap to ensure you are not 
looking at a reflection backfeed. 

4) The smaller bandwidth and the 
lower signal level (compared to video 
levels) of the digital audio signals 
makes them more susceptible to in-
terfering signals. This includes not 
only intruding over-the-air signals but 
beats. Troubleshoot over-the-air 
ingress using the same methods cur-
rently in practice on your system for 
ingress problems on video services. 
Beats that may occasionally cause 
lines in analog pictures may be the 
source of your digital audio prob-
lems. Using a spectrum analyzer, 
most of these can be identified and 
the problem levels or the active de-
vice corrected (Figure 4). It may be 
necessary to remove the digital carri-
er to identify another carrier on its 
frequency. This will not work if the 
beat is a product of that digital carri-
er. 

5) Signal levels may appear to be 
appropriate without providing digital 
information. Check the activity of 
your trunk AGC amplifiers. If a digital 
signal drops off enough, the AGC will 
increase the modulation level, but the 
digital signals are not recovered 
enough to be reconstructed by the 
tuner. This may show up as a com-
pounded problem with the levels just 
barely making it, until another prob-
lem occurs. A good preventive main-
tenance program including regular 
"sweepless" sweeping of the digital 
audio bands will help identify this 
problem. 
Common sense and basic trou-

bleshooting still prevail in the digital 
world. Most digital audio problems 
are simple and easy to identify. (See 
Figure 5.) Fixing these drop and plant 
problems will facilitate your system's 
move to digital video services. 
New technologies are being hand-

ed to the cable industry at an ex-
tremely fast pace. It is imperative that 
you, as an installer or technician, 
keep abreast of the changes. BTB 
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on Emerging Technologies Proceed-
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Interchannel audio level 
variations: A progress report 
The following is reprinted from the 
1993 National Cable Television Associ-

ation Technical Papers." 

By Ned L. Mountain 
Vice President, Marketing 
Wegener Communications Inc. 

If you ask subscribers and operators, one of the most frequently mentioned 
technical irritants is the variation in 
audio levels as channels are surfed with 
the remote control. The problem comes 
up at city council meetings and other 
places at the most inappropriate times. 
When I first began to discuss it at NCTA 
Engineering Committee meetings, 
many of my colleagues displayed a look 
of hopelessness. I have felt for many 
years that the problem is a series of 
problems compounded by complex in-
teractions of variables over which you 
may or not have control. 

The NCTA Engineering Subcommit-
tee on Quality Sound has been logically 
analyzing the problem and we are mak-
ing progress. The purpose of this article 
is to discuss progress toward our goal of 
reasonable uniformity among channels 
that can be achieved by headend tech-
nicians using test equipment. 

Looking at the system end-to-end 
The first step is to look at the entire 

transmission chain from studio output to 
the subscriber's speaker. Figure 1 illus-
trates the various elements of the sys-
tem and where the critical adjustments 
occur. It is important to note (and this is 
one of the root causes of the problem) 
that the only part of the link governed by 
"standards" is the final loop from head-
end to subscriber. For this portion, the 
Federal Communications Commission 
has mandated in Rule 73.1570 that TV 
audio shall modulate the FM subcarrier 
no more that 25 kHz peak for monaural 
operation. Note that the FCC has de-
fined a peak value, not a "0 VU" value, 
not an "average" value, not "peak-to-av-
erage ratio," but peak modulation. Al-
though technically legal, no cable oper-
ator in his right mind would intentionally 
use any other standard for TV sound. 
So, as a starting point, it is important to 
realize that most cable modulators have 
a device to indicate when peaks of 25 
kHz are occurring. Wouldn't it be nice if 

Figure 1: Cable TV sound block diagram 
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one could set the level necessary for 25 
kHz modulation with test equipment 
using a standard reference signal? This 
is our goal. 

The significance of achieving this 
goal can be put in perspective by con-
sidering the fact that the cable program 
sources represented by this work in-
volve 184,273 individual audio level 
controls in cable headends (excluding 
any stereo). I lovingly refer to this as the 
"AMP" or audio misadjustment potential 
factor. 

Focus on satellite delivery 
Data taken by the subcommittee ver-

ified that wide audio level variations 
exist as received at the headend. The 
subcommittee did some investigation of 
both the FM subcarrier delivery system 
as well as VideoCipher. After a series of 
tests the group unanimously arrived at a 
recommended practice of 185 kHz peak 
for FM subcarrier transmissions to rep-
resent 100% modulation. The old refer-
ence of 237 kHz is simply too wide for 
many of today's receivers to handle, 

Figure 3: Reported 
VideoCipher peak program 
levels 

while a value of 75 kHz does not pro-
duce adequate audio signal-to-noise ra-
tios in many cases. 

In the case of VideoCipher, the "ref-
erence" system defines maximum audio 
level as approximately +16 dBm just 
prior to clipping. Note that a "reference" 
system as defined by the manufacturer 
includes a 6 dB pad on the input to the 
scrambler. Since there are no stan-
dards, the next best thing (we thought) 
was to ask the programmers to tell us 
what they considered to represent 
100% peak modulation, as defined by 
FCC Rule 73.1570. For FM subcarrier 
transmissions, programmers were 
asked to provide a deviation value. For 
VideoCipher transmissions, program-
mers were asked to provide a value in 
dBm relative to the General Instrument 
reference system that represents 100% 
peak modulation. 

Responses from programmers repre-
senting 29 satellite-delivered sources 
were received. As we suspected, the 
answers confirmed an amazing varia-
tion. There are FM subcarrier transmis-
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sions with peak deviations ranging from 
75 kHz to 237 kHz — a 10 dB spread! In 
the VideoCipher world, the range is 
from 0 dBm to +16 dBm — a 16 dB vari-
ation! A considerable amount of time 
was spent reviewing each response to 
make sure that the answer was indeed 
correct. This was time well spent. As 
you can see from Figures 2 and 3, there 
is indeed a wide variation in admitted 
peak levels among programmers. 

As an editorial comment, we as an in-
dustry should have insisted on defining 
recommended practices in this area 15 
years ago instead of letting it go. The 
subcommittee encourages developers 
of the next satellite delivery systems to 
help set the practices up front. 

The big headend experiment 
Armed with peak program level 

knowledge as provided by the program-
mers, the next logical step was to set up 
a headend using these values and good 
test equipment and procedures. The 
headend at CableLabs was volunteered 
for this experiment. In May 1992, a tech-
nical team from the ranks of program-
mers, MSOs and vendors spent two full 
days calibrating the headend. Each IRD 
was calibrated using a GI-furnished 
scrambler to produce unity gain 
throughout the system. Each FM sub-

. carrier demodulator was set for unity 
gain with respect to the recommended 
deviation of 185 kHz. Seals were then 
placed on all audio adjustments on all 
IRDs. So, at this point, we had a rack of 
precisely calibrated receivers and de-
scramblers. 

The modulators for each cable chan-
nel were then adjusted to produce pre-
cisely 25 kHz deviation when driven 
with a signal exactly equal to the level 
each programmer said should equal 
100% modulation. This was done using 
Bessel Null techniques to ensure high 
accuracy. (At the end of the experi-
ment, we dubbed ourselves the "Bessel 
Null Boys.") Calibration was verified 
using a precision modulation monitor. It 
was interesting to note that the little red 
"peak" indicators on the modulators 
were consistently within 1 dB of being 
totally correct. 

The calibration process of our refer-
ence headend also emphasized the 
need for a regular calibration source 
available by satellite so that technicians 
can duplicate our efforts without the 
need for exotic test equipment. To that 
end, our subcommittee is working to es-
tablish a weekly precision audio refer-
ence test signal that will be available via 

"If you ask sub-
scribers and opera-
tors, one of the most 
frequently mentioned 
technical irritants is 
the variation in audio 
levels as channels are 
surfed with the 
remote control." 

satellite at a civilized hour of the day. 

Monitoring the results 
One channel on the system was 

used as a continuous reference with a 
precisely calibrated 400 Hz tone at 25 
kHz deviation. This would serve as a 
benchmark to ensure credibility of re-
sults. The entire CableLabs headend 
was then carefully monitored using a 
portion of an AudioRider system. This 
system looks at all channels sequential-
ly and records the audio level data in 
memory. Both peak level as well as 
"opinionated loudness" information are 
recorded. One full month of data was 
taken on the entire system. 

It should be pointed out that there is 
a sincere desire on the part of many in 
the programming community to under-
stand the issues and contribute to the 
solutions where it can be done in a man-
ner consistent with their corporate 
goals. 

The data collected on all 29 channels 
fills three huge binders. As of the date of 
this writing (mid-April 1993) we are in 
the process of sharing the data with 
each programmer along with initial inter-
pretations of the data. The easy issues 
to solve will involve those programmers 
who are consistent, but obviously not 
"peaking" at the level they initially 

thought. Harder issues to deal with in-
volve the subjective arena of audio pro-
cessing. 

Spot checking of the monitoring sys-
tem reveals that all remains precisely 
calibrated over one year after the initial 
data was collected. One interesting ob-
servation was the apparent significant 
(4 dB) increase in level of a major well-
respected programmer. When brought 
to their attention, the level increase was 
verified, but there was no obvious rea-
son. This points out the obvious need 
as a part of the long-term process of a 
central cable quality monitoring service 
to alert programmers when their techni-
cal parameters are beyond established 
limits. 

This subcommittee work is rewarding 
in that the subject seems so simple, yet 
there are so many subtle variables to 
make the task nearly impossible. Pre-
cise knowledge of peak levels is just the 
beginning. Issues such as processing, 
local commercial insertion, etc., also are 
very complex and will require continu-
ous effort to understand and quantify. 
Our work will continue until such time as 
we can provide technicians with a writ-
ten accurate guide to enable them to 
perform headend audio adjustments 
using test equipment and industry-ac-
cepted calibration methods. BTB 
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Figure 4: Digital video compression estimated picture 
quality vs. data rate 

Su
bj
ec
ti
ve
 p
ic
tu
re
 q
ua
li
ty
 

Studio 

Headend 

Home 
receiver 

VCR 

Video •• 
conferencing 

••• 
Approximately 

••• 24/transponder .••• 
14/6 MHz .•• 

••• 

• 

.•*. 
• 

••• 

..,••••••• 

2 3 4 5 6 

Video data (Mb/s) 

!LC 

transmission, several digital video com-
pressed signals and their associated 
digital audios and other digital com-
mand and control and ancillary service 
digital signals are alternated or multi-
plexed together to create a dense high 
data rate signal containing many unre-
lated signals. By reversing the process 
on the receiving end, the distinct signals 
can be easily separated. Most engi-
neers are familiar with computer 
modems connected to phone lines with 
maximum data rates of 1,200 or 2,400 
bits per second. Cable TV's greater 
available bandwidth will allow our maxi-
mum multiplex data rates to be much 
higher. Current video compression data 
rates on cable systems are planned to 
be in the 20 to 30 Mbps range. 

Compression ratio 
The rapid developments in video 
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compression over the past two years 
and rapid succession of competitive 
compression claims by various manu-
facturers have caused some confu-
sion over compression ratio. Simply 
put, compression ratio is the number 
of digitally compressed video "chan-
nels" and associated audios that can 
be carried in a standard 6 MHz ana-
log channel bandwidth. If four digital 
compressed channels are success-
fully carried in a 6 MHz bandwidth 
channel then the compression ratio is 
4-to-1. 

Compression ratio can be comput-
ed if the total digital data rate for the 
channel including any overhead bits 
and the cable transmission data rate 
are known. If the total digital com-
pression data rate is 5 Mbps and the 
system plant and drop condition 
would support transmission data 

Digital video 
250 channels 

rates of 20 Mbps then: 

Compression ratio = 20 Mbps/5 Mbps 

= 4 or 4-to-1 

Figure 4 shows the relationship of 
video data rate and subjective video 
quality. At approximately 1.2 Mbps as 
many as 12 to 14 channels of VCR-
quality pictures can be transmitted in 6 
MHz. At 8.5 Mbps, data rate picture 
qualities between headend and studio 
are achieved. At this data rate, two 
digital channels can be transmitted in 
6 MHz. 

System considerations 
Developments in digital video com-

pression have occurred faster than 
perhaps any other cable TV technolo-
gy. What are the primary considera-
tions in preparing an existing, well-
running but analog-based cable sys-
tem for the on-rush of digital video 
compression technology? 

System bandwidth planning 
New revenue requirements are 

causing the cable TV industry to look 
beyond its already successful tradi-
tional TV entertainment services and 
toward telephony and interactive-
based services. Although very much 
driven by the specific system architec-
ture, these potential future services 
are driving the planning process for 
more bandwidth in the reasonable 
near term. 

Figure 5 indicates the current plan-
ning of future CATV bandwidth as ex-
pressed by several MS0s. In general, 
today's 5-25 MHz subsplit return 
would remain in place for low data rate 
applications, such as IPPV ordering or 
similar ordering/request needs or low-
speed interactive or two-way applica-
tions. The 25 MHz to 54 MHz guard-
band remains unchanged, although 
better filters in the future could reduce 
the guardband requirements. Even 
with digital video compression it is en-
visioned that the industry will continue 
to provide the bulk of off-air and ex-
panded basic satellite-delivered sig-
nals in standard NTSC analog form 
well into the next decade. This is be-
cause it will take at least that long for 
any reasonable percentage of the ex-
isting 200 million analog TV sets and 
VCRs to be replaced by digital-ready 
devices. Accordingly, even very far-
sighted system planners are intending 
to maintain or expand their current 
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Locating cable TV leaks 
using quasi-Doppler systems 
By David Cunningham 
Chief Engineer, Doppler Systems Inc. 

Direction finding of CATV signal 
leaks is distinguished by the 

large number of possible signals to 
use and the relatively low magnitude 
of the radiating signal. The purpose of 
this article is to provide guidelines for 
selecting the signal frequency and to 
make operational suggestions that will 
enhance the performance of the direc-
tion finding system. 

Reflections are always a problem in 
VHF radio direction finding. Because 
quasi-Doppler direction finding sys-
tems provide continuous information 
on the instantaneous bearing, spatial 
averaging can be used to advantage. 
(See the accompanying sidebar on 
"Theory of operation.") Important 
clues as to the true direction are found 
by observing the average bearing and 
its stability while moving the direction 
finding vehicle, and noting the sur-
roundings that might be causing re-
flections (other vehicles, power poles, 
etc.). 

Frequency selection 
Several considerations play a fac-

tor in selecting the CATV signal to use 
with the direction finder. The type of 
CATV signal modulation is important 
as well as its relative strength. Inter-
fering over-the-air signals must be 
avoided. Range is affected by the ef-
fective area of the receiving antenna, 
which depends on frequency. Finally, 
the size of the receiving antenna and 
especially its ground plane size are 
frequency-related. 
• Available signals - The table 

lists those CATV frequencies in com-
mon use below 216 MHz. The direc-
tion finder also may be used at fre-
quencies above 216 MHz, but the al-
lowable leakage level is much higher. 
Below 216 MHz the allowable field 
strength at 10 feet is 20 microvolts per 
meter while above 216 MHz the allow-
able field strength is 15 pV/m at 100 
feet. This corresponds to 150 pV/m at 

CATV frequency 

CATV 

channel 

selection 

ICC video 

carrier (MHz) 

for direction 

Over-the-air 

signal 

finding 
Dipole 

Signal @ 

10 ft (dBm) 

Min. ground 

plane (in) 

2 55.250 TV Ch. 2 -83.9 93.5 
3 61.250 TV Ch. 3 -84.8 84.4 
4 67.250 TV Ch. 4 -85.6 76.8 
5 73.250 TV Ch. 5 -86.3 70.5 
6 79.250 TV Ch. 6 -87.0 65.2 
FM 88-108 

WBFM 

FM 

broadcast 

-88.5 60.6 

0 109.250 

(or marker 

109.275 typ.) 

AM -89.8 47.3 

1 115.250 

(or marker 

115.275 typ.) 

AM -90.3 44.8 

14 121.250 AM -90.7 42.6 
15 127.250 AM -91.1 40.6 
16 133.250 AM -91.5 38.8 
17 139.250 NBFM -91.9 37.1 

18 145.250 NBFM -92.3 35.6 
19 151.250 NBFM -92.6 34.2 

20 157.250 NBFM -93.0 32.9 
21 163.250 NBFM -93.3 31.7 
22 169.250 NBFM -93.6 30.5 
7 175.250 TV Ch. 7 -93.9 29.5 
8 181.250 TV Ch. 8 -94.2 28.5 
9 187.250 TV Ch. 9 -94.5 27.6 
10 193.250 TV Ch. 10 -94.8 26.7 
11 199.250 TV Ch. 11 -95.0 25.9 
12 205.250 TV Ch. 12 -95.3 25.2 
13 211.250 TV Ch. 13 -95.5 24.5 

10 feet, so the allowable leakage is 
7.5 times higher. 
• Modulation- The direction finder 

is intended to be used with a narrow-
band FM (NBFM) receiver having a 
bandpass of 15 to 25 kHz. Ideally, the 
received signal would be an unmodu-
lated carrier. But, either AM or NBFM 
modulated signals also can be used 
with the direction finder provided that: 
1) the modulation remains within the 
bandpass of the receiver, 2) the mod-
ulation does not contain very much 
300 Hz content, and 3) the signal is 
present for at least 150 milliseconds. 

All three conditions are met by two 
types of CATV signals. The video car-

rier signals are amplitude modulated 
far in excess of the NBFM bandpass. 
This would appear to violate the first 
condition listed previously; however, 
the bandwidth of the modulated signal 
is so much larger than the NBFM 
bandwidth that the carrier appears 
very nearly like an unmodulated CW 
signal when received by a NBFM re-
ceiver. The other usable signals are 
the marker beacons used to detect 
leakage in the Ch. 0 or Ch. 1 frequen-
cy bands. These are narrowband am-
plitude modulated signals that are 
tone modulated in the 1 to 2 kHz 
range. 

Signals that are not suitable for use 
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with the direction finder are the wide-
band FM (WBFM) signals used to carry 
the TV audio or commercial FM broad-
cast signals. For this reason, the FM 
band is shaded on the table and the TV 
audio carriers are not listed. 
• Over-the-air signals— TV Chs. 2-6 

and 7-13 line up with the same CATV 
channels. Since the over-the-air signals 
are much stronger than the CATV leak-
age, these frequencies should not be 
used. They also are shaded on the table. 
• Signal strength — The video carri-

ers and the marker beacons are the 
strongest signals present on the cable. 
In general, a marker beacon has a sig-
nal strength equal to or larger than the 
video carrier, and the distinctive tone 
modulation used makes it easy to iden-
tify. Assuming a spec level leak of 20 
pV/m at 10 feet, the signal that would 
be received by a dipole antenna driving 
a 50 ohm receiver can be calculated as 
follows: 

W = E2/(120 x it) 

A = (G x X.2)/(4 x lc) 

PR=WxA 

dBmR = 10log(PR/0.001) 

Where: 
W is the power density in watts per 
square meter. 
E is the field strength in volts (RMS) 
per meter. 

"Since it is hard to 
distinguish the tone 
modulation of the 
marker in the NBFM 
mode, it was found 
most convenient to 
use the receiver in 
the AM mode to first 
pick up a leak, then 
switch to NBFM to 
locate it." 

A is the effective area of the receiving 
antenna in square meters. 
G is the antenna gain over an isotropic 
antenna (and is equal to 1.64 for a thin 
dipole). 
X. is the wavelength in meters. 
PR is the received power in watts. 
dBmR is the received power in decibels 
over 1 milliwatt. 

As frequency increases, the dipole 
signal strength for a spec level leak 
decreases about 0.3 to 0.4 dB per 
CATV channel as indicated on the 
table. The actual range will depend on 
the receiver sensitivity as discussed 
later; however, the signal strengths 
above Ch. 22 have been shaded to in-
dicate that higher frequencies will pro-
vide reduced range. 
• Antenna size — The direction 

finder antenna consists of four quarter 

wave monopole elements spaced in a 
square pattern on a ground plane (the 
vehicle's roof). Usually magnetic 
mounts are used to allow varying the 
placement to match the received fre-
quency. The actual spacing of the an-
tennas is not critical, but it should be in 
the range of 1/8 to 1/4 wavelength. 
Generally, 3/16 wavelength is best. 
The ground plane itself works best if it 
extends at least 1/4 wavelength be-
yond each antenna. Thus, the opti-
mum size ground plane would be 1/4 + 
3/16 + 1/4 = 11/16 wavelength square. 
At 169.25 MHz, this works out to a rea-
sonable 48 inches, but at 109.25 MHz, 
the ground plane (roof) would have to 
be 74.3 inches. If we require the 
ground plane to extend only 1/8 wave-
length past the elements, and space 
them 3/16 wavelength apart, the mini-
mum size roof drops to 7/16 wave-
length. This is the size indicated in the 
last column of the table on page 88. 
Sizes at frequencies below 109.25 
MHz are shaded to indicate an exces-
sive size. However, it should be re-
membered that the sizes listed are the 
minimum recommended, and that a 
larger ground plane is preferable. 

The direction finder works best 
when the antenna is mounted on a 
flat ground plane with no other radiat-
ing objects in its vicinity (such as 
other antennas, ladders, etc.). 

If a marker beacon in the CATV 
Ch. 0 or 1 range is available, this would 
be the first choice. A good alternative is to 

Theory of operation 

The RF summer combines the four 
antennas' outputs in a manner 

that simulates the motion of a single 
antenna moving in a circular path 
bounded by the four antennas. As the 
rotating antenna moves toward the 
RF source, the apparent frequency in-
creases, and as the antenna recedes 
from the source, the apparent fre-
quency decreases. (See the accom-
panying figure.) 

This up-down (Doppler) phase-shift 
occurs at the same frequency that the 
antenna spins, and the phase-shift 
contains the bearing information. A 
patented method is used to combine 
the antennas smoothly to prevent re-
ceiver desensitization. 

The up-down frequency shift is re-
covered by a narrowband FM receiver 

and can be heard as a weak 300 Hz 
tone at the audio output. The direction 
finder processes this tone further to 
display the bearing. Various equip-
ment models provide a circular display 
of the bearing, a digital readout, an 
RS-232 interface or a synthesized 
voice output. 

In operation, the automatic direc-
tion finder's (ADF) four magnetic-
mount antennas are placed in a 
square pattern on the homing vehi-
cle's roof, about 3/16 wavelength be-
tween adjacent antennas. Various an-
tennas are used for operation be-
tween 50 MHz and 1,000 MHz. 
Changing frequency bands involves 
changing the antenna whips and mov-
ing the magnetic-mount bases to the 
proper spacing. 

Antenna rotations effect 
on frequency 

Maximum 
frequency 
decrease 

Maximum 
frequency 
increase 

RF source 

The RF summer output connects to 
the receiver antenna jack, and the ex-
ternal speaker output connects to the 
ADF (which uses a 12 VDC power 
source). — DC 
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Figure 3: Backbone network for the ICVS platform trials 
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both the media elements and application 
control flows. 

The first challenge faced in offering 
ITV services is building the tools required 
for creating the applications to be of-
fered. The process of creating interactive 
multimedia titles or applications is often 
known as "authoring." Authoring is a spe-
cial form of computer programming that 
often uses high-level programming lan-
guages known as scripting languages. 

To date, scripting languages have typ-
ically been designed to support comput-
er-based delivery platforms, such as 
PCs, which have minimal capabilities for 
high-quality real-time audio and video. 
As discussed earlier, consumers have 
high expectations for the production 
qualities of programming delivered via 
television. Consequently, to achieve 
broad acceptance, both the platform for 
delivering ITV programming, and the 
tools used to create that programming, 
must be capable of meeting or exceed-
ing the quality of conventional linear 
television. 

To address the challenge of offering 
an authoring system, which enables the 
creation of visually exciting ITV applica-
tions, AT&T has created a new scripting 
language, called M, and a suite of asso-
ciated support tools. M has been de-
signed to simplify the creation of pro-
gramming based on multiple full-motion 
audio and video streams that are manip-
ulated and composed in real-time to form 
an ITV program. Precise control of media 
elements and production effects is easily 
expressed using a model immediately fa-
miliar to creative people conversant with 
standard TV production and editing tech-

niques. 
M is a textual scripting language that 

is very powerful but could be overwhelm-
ing to someone trying to create a simple 
but compelling application. To support 
people who are not comfortable with text-
based programming, AT&T has created 
a visual programming tool that can be 
used by ITV authors to automate the cre-
ation of M scripts. Using icons, arrows 
and other symbols, authors can visually 
specify the control flow of an interactive 
application and then instruct the tool to 
create the corresponding detailed M 
script automatically. 

Over the past few years, AT&T has 
been producing ITV programming to 
support various marketing and techni-
cal trials, and to learn about the content 
creation process itself. AT&T currently 
operates a digital production studio in 
lower Manhattan that is used to support 
the creation of test materials and to 
train customers and partners in the use 
of interactive multimedia creation tools. 
The staff of this facility has had exten-
sive experience in traditional TV and 
audio production in the New York 
media community. 

One of the initial lessons learned from 
the digital production studio was that the 
production people have a wide range of 
preferences for tools for creating the 
media elements for IN applications. For 
example, to create still graphics, some 
artists use Macintosh-based paint or 
drawing packages, while others still pre-
fer to use traditional chalk or ink on paper 
(which is then captured using a standard 
video copy camera stand). 

With this knowledge, AT&T has con-

centrated its authoring tools 
effort on supporting the cre-
ation of control flows and 
media element manipula-
tion specifications, rather 
than on creating the media 
elements themselves. 
These authoring tools ac-
cept media element files 
created by all of the popular 
Mac and PC-based graph-
ics, video and audio pro-
duction programs. 
To support the creation of 

interactive applications, a 
stand-alone workstation 
was developed that allows 
an author to develop and 
preview an application be-
fore it is put on-line for sub-
scribers. This workstation 
has the capability of execut-
ing an ITV application local-

ly and presenting it on an attached TV 
set just the way residential customers will 
see it. 

One of the significant problems in de-
livering constantly evolving interactive 
applications is how to efficiently test 
these applications and their updates be-
fore they are made available to sub-
scribers. The state of the art in software 
testing is to exercise a program with se-
quences of various inputs (manually or 
automatically) to discover any problems. 
This method cannot be guaranteed to 
discover all the bugs in a program, and to 
achieve a high level of confidence in the 
quality of a new or updated application 
can take far too long to be practical in an 
ITV service environment. 

Recognizing this problem, new tech-
nology was developed for automatically 
verifying the correctness of ITV applica-
tion control flows. These verification 
techniques are based on AT&T's sub-
stantial experience with automatic verifi-
cation of communication protocols. Com-
munication protocols are often specified 
as groups of communicating finite state 
machines; mathematical techniques 
have been developed to verify that these 
state machines do not have deadlocks, 
livelocks or unreachable states under all 
possible input sequences. 

ITV applications programmed with the 
M script language are compiled into finite 
state machine specifications that are in-
terpreted at application run-time. After 
compilation, but prior to loading into the 
server for subscriber use, the compiled 
M application state machines are submit-
ted to the verification system for a final 
quality assurance. The only problems 
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detected by this testing are those that 
could cause a failure or hang-up of the 
system. The verification tools are not in-
tended to screen for poor presentations 
or bad edits, for example. 

The trials 
AT&T will be collaborating with Via-

com International, GTE Telephone Op-
erations and Pacific Telesis Video Ser-
vices (PTVS) on trials of interactive con-
sumer video services using the ICVS 
platform. The goals of each of these tri-
als is to study consumer demand and 
acceptance of interactive services and 
to test the platform technology. 

Each of these trials is scheduled to 
operate for a minimum of 12 to 18 
months with significant focus on sub-
scriber application usage and the effec-
tiveness of various merchandising and 
promotion strategies. The trials will use 
a mix of basic set-top boxes (supported 
by media composition in the network) 
and advanced high-end set-tops. 

In late summer 1994, Viacom and 
AT&T will begin a trial with 1,000 to 
4,000 households on Viacom's state-of-

the-art CATV system in Castro Valley, 
CA. This trial is designed to test a wide 
variety of services including movies-on-
demand, home shopping and interactive 
versions of some of Viacom's existing 
CATV programming. The server com-
plexes for this trial will be located on 
AT&T premises in Pleasanton, CA, 
which is approximately 6 miles from 
Castro Valley. 

In late 1994 or early 1995, AT&T and 
GTE will begin a trial with approximately 
1,000 households on a newly construct-
ed GTE fiber/coax plant in Manassas, 
VA. This trial may eventually test deliv-
ery of interactive video services over 
ADSL as well. 

In early 1995, AT&T and PTVS will 
begin a trial with approximately 1,000 
households on a newly constructed Pa-
cific Bell fiber/coax plant in Milpitas, CA. 
This trial will share the Pleasanton serv-
er complexes used for the Castro Valley 
trial with Viacom. 

Viacom, PTVS and GTE will each de-
velop programming for the trials and 
some may be shared among the trials. 
Programming developed by third parties 

(e.g., Paramount) also could be offered. 
The trials with GTE and Pacific Tele-

sis may incorporate the FCC-mandated 
Level 1 gateway for open service 
provider access. 

As indicated in Figure 3, the three trial 
locations, the AT&T digital production 
studio and control center, and Viacom's 
production center in New York City are 
interconnected by a nationwide ATM 
network — the ICVS backbone. Bell 
Labs in Murray Hill, NJ, also is connect-
ed to the backbone to facilitate on-going 
development of the platform technology. 
The ICVS backbone allows all 

servers to be monitored, controlled and 
updated from Manhattan. In addition, the 
backbone could be used to let a sub-
scriber on the trial in Virginia, for exam-
ple, play a game with a subscriber on 
one of the trials in California. CT 
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Interactive TV at AT&T 
AT&T is using its communications 

expertise to make possible a va-
riety of interactive TV (ITV) experi-
ences that integrate previously sep-
arate or not yet available activities, 
including voice and video communi-
cation, information services, enter-
tainment such as movies-on-de-
mand and multiplayer multilocation 
games, and transactions such as 
home shopping through video cata-
logs and virtual malls. 

"Clickity Corners" 
Depicted here is a scene from 

Clickity Corners with Claymo the Mag-
nificent. A child "clicks" on Claymo to 
have the character begin a spelling 
game. The menu bar at the bottom of 

the screen allows the child to return to 
the previous menu ("Last Guide"), go 
to the "Interactive TV Guide" or return 
to the "Main Guide." Clickity Corners 
was developed by AT&T for use during 
upcoming ITV trials. 

Home shopping 
Shown here is a screen from the 

home shopping service, with which 
users can purchase any of thousands 
of products via on-line catalogs. This 
picture shows a juice extractor; menu 
bars allow viewers to compare prices 
and features of competing products 
immediately. 

You Are Sending Video 

Video phone calls 
This is a representation of what a 

full-motion broadcast-quality video tele-
phone call might look like on a TV 
screen. In this shot, the entire screen is 
devoted to the video call; however, a 
viewer also could choose to receive 
such a call in a smaller portion of the 
screen, while simultaneously continuing 
to watch a program, play a game or 
conduct some other ITV activity on the 
rest of the screen. 

The three options shown on this 
video call screen ("hang up," "selfview" 
and "privacy") allow the caller to end the 
call, see how she or he looks to the 
other party or stop transmitting his or 
her own video image. 
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FOR SAFETY'S SAKE k  

How to do a pole-top rescue 

By Kip Hayes 
Technical Operations Manager 
TCI of Oregon 

Hey look. What kind of deal is that? Oh, 
that's a... What is that? Is there a per-

son on that pole? No. Well, maybe. But 
why would he be in a position like that? 
When do you need pole-top rescue 

techniques? How about when you are the 
one in trouble? Would someone be able to 
help? What if everyone understood a few 
simple techniques that could make it pos-
sible for you to get home one more time? 

The first thing you must remember is 

that everyone is a potential life saver. You 
never know when or where or who it may 
be. 
When you find yourself in a situation 

that requires helping someone out of a 
dangerous or potentially dangerous 
predicament on a pole: 
• Let your office or emergency rescue 

team know. 
• Don't waste time. Get your climbing 

gear on. Even if help arrives before you 
get up the pole you may be able to assist 
from the pole. 
• Assess the situation. Make sure that 

whatever created the problem for the per-
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Figure 3 

son you found will not create a problem 
for you. 
• If you can verify that the person up 

the pole is clear of electrical lines, ob-
structions and loose objects, then you 
can proceed. 

Let's get started 
Knowledge is the bridge between a 

quick save and disaster. 
To practice the rescue technique, have 

someone climb up a pole about 10 feet off 
the ground and hook his safety strap 
around the pole and a screwdriver or "J" 
lag driven in at an angle. (See Figure 1.) 
Have the person play dead or just go limp. 
(See Figure 2.) It's best to pair everyone 
up with someone of about the same 
weight. 

Now it's time for the rescue 
Put your hard hat on. Let your safety 

strap out by at least two or three holes 

more than would be required for normal 
belt-assisted climbing of the pole. Walk 
over to the pole and strap yourself in. 
Watch for movement from the person in 
trouble (PIT). Even if you're unable to get 
the person's attention, this is a good time 
to start speaking. Keep it calm and always 
let him know where you are and what you 
are doing. 

Start climbing up slowly but steadily. 
Stay on the side or back of the pole in rela-
tion to the PIT's position. (See Figure 3.) 
When you are even with the PIT's 

gaffs, remove them. (See Figure 4.) You 
really don't want to deal with them if the 
person revives during the rescue. Be 
careful. The PIT may slide down at any 
time, especially after the gaffs are re-
moved. 

Move your safety strap even with or 

SCTE INSTALLER PROGRAM INFORMATION REQUEST CARD 

The SCTE Installer Certification Program was created to establish minimum skill requirements for CATV installers and 
installer/technicians. Participants in the program must successfully complete practical examinations in the areas of cable 
preparation and meter reading, as well as a written examination on general installation practice. The program is being 
administered by local SCTE chapters and meeting groups under the guidance of SCTE national headquarters. All candidates 
for certification in the program are recognized as SCTE members at the Installer level, and receive a copy of the SCTE 
Installer Manual. 

D Please send me information and an application for the SCTE Installer Program. 

Name 

Address  

Phone ( )  FAX ( )  

SCIE The Society of Cable Television Engineers 
"Serving the Broadband Industry's Technical Community" 

Mail to: 
SCTE 
669 Exton Commons, Exton, PA 19341 
OR FAX TO: (215) 363-5898 
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Reader Service Number 71 

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 
490 Hwy 33 W 

Englishtown NJ 07726 
1-800-526-2332 • FAX 908-446-2717 

CT, MA, ME, NH, NJ, NY, RI, VT 

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 98052-5522 
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, NC, OK, 

SC, TN, TX 

Vision Telecommunications 
P.O. Box 1657 

Lansdale PA 19446 
215-362-7950 • FAX 215-362-8449 

DE, MD, PA, VA, WV 

W. Whitaker & Associates 
620 S Earl Ave 
PO Box 6327 

Lafayette IN 47903 
1-800-433-8775 • FAX 317-447-5064 

IL, IN, KY, MI, MO, OH 

FIBER OPTIC CABLES 

1-800-669-0808 • 803-951-4800 

"Make sure that what-
ever created the prob-
lem for the person you 
found will not create a 
problem for you." 

above the persons' belly button. The high-
er you are the easier it is to free his safety 
strap. 

Reach out and grab the person's leg 
closest to you. Lift it over your head and 

Figure 8 

rest it in front of you on your safety strap. 
(See Figure 5 on page 95.) Next, reach 
over and pull him completely onto your 
safety strap. (See Figure 6.) Use his belt or 
belt loop for a gripping point. 

Once you have him balanced on your 
safety strap (in your lap), control his upper 
body by putting your left or right hand 
under his arm and across his chest to the 
opposite shoulder. Use the other hand to 
unsnap and remove his safety strap. You 
must free the safety strap. Remove the en-
tire body belt or cut the safety strap if nec-
essary. 

Don't let go of his upper body or you 
may lose him. Keep talking to him all the 
time. Let him know where you are and 
what you're doing. 

Now it's time to come down 
You want be able to see your own 

gaffs very well so you must know where 
the center of the pole is. You will have 
to feel the pole with your gaffs and aim 
them toward the pole's center. Take 
short steps. This is the wrong time to 
get in a hurry. If you have trouble get-
ting your gaffs out of the wood, use your 
toe to push sideways. This will act like a 
pry bar and help clear your gaffs. Don't 
stomp the pole. Let your combined 
weights push the gaffs into the pole. As 
you will find out, sinking into the wood is 
not a problem. (See Figure 7.) 
When you get on the ground (Figure 

8), find a flat spot where you can ad-
minister first aid. Make sure medical 
help is on the way, then start with the 
first aid. 

After you are the rescuer, you can 
play the victim to see how it feels. CT 

Visit us at Exhibit # 4141-4143 
NCTA National Show 
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04. MS0 (two or more Cable 

TV Systems) 
05. Cable TV Contractor 
08. Cabie TV Program Nehvork 
07. SMATV or DBS Operator 
08. /ADS, ST') 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 
18 Prograrn Producer or Drstrbutor 
16. Actvertning Agency 
17. Educational TV Station, School, 

or Ltrary 
18. Other (please specify)  

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

19. _Corporate Management 
20. Management 
21. Programmng 

Technical/EnglneerIng 
22. Vice President 
23. Director 
24. Manager 
25. Engneer 
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 

CATV Passrve Equipment 
including Coaxial Cable 

33. _ Cable Tools 
34. CAD Software, Mappng 
35. _- Commercial Insertion/ 

Character Generator 
36. Compression/Digital Equip. 
37. _- Computer Equipment 
38. _ Connectors/Splbers 
39. _ Fleet Management 
40. Headend Equipment 
41. _ Interactive Software 
42. _ Lightnng 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 Equpment/ 
Converters/Remotes 

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

ss 
se 

E. What is your annual cable 
equipment expenditure? 

53 ___ up to $50,000 
54. $50.091 to 6100,000 

Mom te $2zso,oeo 
_OverS250,000 

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

57. Fber-Optic Amplifiers 
58. Fber-Optic Connectors 
59. _ Fber-Optic Couplers/SpIrtters 
60. _ Fber-Optic Splicers 
61_ Fber-Optic Transmitter/Recerver 
62. Fber-Optic Patchcords/ Pigtails 
63. Fbed-Optic Components 
64. _ Fber-Optic Cable 
65. _ Fber-Optic Closures & Cabnets 

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

66 up to $50.003 
67. -L" - $50.001 lo $103,000 
68. $100,C01 to $250,030 
69. over $250,030 

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

70. Audio Test Equpment 
71. Cable Fault Locators 
72. Fter Optics Test Equpment 
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 Equbment 

I. What is your I cable 
test 8. measurement 
equipment expenditure? 

82 up to $50,090 
83 $50,001 to $100.000 
84 $100,001 lo S250.000 
85 over 6250,000 

J. In the next 12 months, 
what cable services do 
you plan to buy? 

86. Consulting/Brokerage Services 
87. Contracting Services 

(Construction/lnstallation) 
88. Repair Services 
89. Technical Services) Eng. Design 
90. Trailing Services 

K. What is your annual cable 
services expenditure? 

91 up to 650,000 
92. $50.001 to 6100,000 
93. 6100,001 to $250,090 
94. over 6250,000 

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 inure 
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A. Are you a member of the 
SCTE (Society of Cable 
Television Engineers)? 

01 yes 
02 no 

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

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

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

Consultant 
14. Law Firm or Govt Agency 
18 Program Producer or Distributor 
16. Arivenishg Agency 
17. Educational TV Station, School, 

or Lbrary 
18. Other (please specify)  

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

19. Corporate Management 
20. Management 
21. Prograrnmng 

Technical/Engineering 
22 Vice Prescient 
23. Director 
24. Manager 
25 Engneer 
26. Tectnican 
27 Installer 

28. Sales/Marketng 
29 Other (please specify)  

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

30. AmplAters 
31. - Antennas 

32. _ CAN Pansue Equipment includ-
ing Coaxial Cable 

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

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

Security Equipment/ 
Converters/Remotas 

50. _ Telephone/PCS Equnment 
51. _ Power Suggs. (Batteries, etc) 
52. _ Video Senders 

E. What is your annual cable 
equipment expenditure? 

53. - up to 650.000 
54 $50.001 to $100,000 
55. 8100,001 to $250.0O3 
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. _ Fber-Optic Connectors 
59. _ Fber-Optic Couplers/Splitters 
60. _ Firer-Optic Splicers 
61. _ Fber-Optic Transmitter/Recerver 
62. _ Fber-Optic Patchcouls/ Pigtails 
63. Firer-Optic Components 
64. Firer-Optic Cable 
65. Fber-Optic Closures d Cabnets 

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

66. - up to $50,000 
67. $50,001 lo $103,000 
se. - mom 1 to $2now 
69. over $250.000 

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

70.  Aude Test Equpment 
71. Cable Fault Locators 
72. - Fber Optics Test Equipment 
73. Leakage Detection 
74. OTDRs 
75. Power Meter 
78. - 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. _op to 650,000 
83. $50,001 to $100,000 
84. $100.031 to $250,098 
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 annual cable 
services expenditure? 

91 up to $50,000 
92 $50001 to 6100,000 
93. $100,001 to S250,000 
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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The World's Fastest Selling 1 GHz S3/1  

Trilithic Tricorder 
• Signal Level Meter • Leak Detector • Data Logger/FCC 24-Hour Test 

The Trilithic Tricorder packs a high-
performance signal level meter, a leakage detector 
and a data logger into one lightweight, 
convenient package. Tricorder's small size 
makes pole-climbing safer and operation in tight 
confines more convenient. 

SIGNAL LEVEL METER 

Use the Tricorder spinknob to select any carrier 
in the NCTA, HRC, IRC and off-air channel plans, 
or in two additional plans that you define. Switch 
to Frequency mode and tune from 5 to 1000 MHz 
in steps as small as 50 kHz, or use the Memory 
function to dial through up to 10 selected 
channels or frequencies. 

If your Tricorder is equipped with the DO-1 
data logging option, just press a button to 
automatically verify that all visual carrier levels are 
within user-defined limits, and that all visual/aural 
ratios meet FCC requirements. 

LEAK DETECTOR 

The Tricorder contains a sensitive leak detector 
equaling the performance of a Trilithic Searcher. 
Slip the Tricorder into the Vehicle Mount to 
detect leaks as small as 5 microvolts/meter. You 
can also use the Tricorder as a hand-held 
detector, and locate leaks of 20 microvolts/meter 
using the internal antenna. 

DATA LOGGER 

When equipped with the DO-1 data logging 
option, the Tricorder can record the carrier 
levels of up to 100 channels, at up to 24 sites. 
In Automatic mode, the Tricorder can perform 
the FCC 24-hour level variation test, unattended, 
on a single charge of its internal batteries. 
Selected measurement records, or all records, can 
be downloaded directly to a printer or uploaded 
to an IBM-compatible PC. 

... ALL THIS AT A REASONABLE PRICE 

The Tricorder gives you this range of capabilities 
at the price of instruments that only measure 
signal levels. You can see why Tricorder is the 
fastest selling meter in its class. 

A FULL LINE OF CATV TEST EQUIPMENT 

Trilithic offers a full line of CATV signal level 
meters, leakage equipment, accessories, calibrators 
and software. For more information on the 
Tricorder or other Trilithic equipment, call us at 
1-800-344  2412 or write Co the address below. 

1111 TRILITHIC 
9202 E. 33rd 
Indianapolis, IN 46236 
(317) 895-3600 
(800) 344-2412 
FAX (317) 895-3613 

Reeder Service Number 45. 
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DON'T GAMBLE ON 
CONVERTER REPAIR! 
HAVE IT REBUILT BY 

CatileShoppe 
DOESN'T YOUR CABLE SYSTEM DESERVE THE 

CABLESHOPPE DIFFERENCE! 
CALL NOW! (518) 489-2100 

ALBANY N Y AND VISTA CA 

IuI 
Cable Company 1 

• Repairs & Sales 
• Converter Repairs 

• Specialists on Jerrold Addressable 
• Competitive Pricing 

• Authorized Panasonic & S-A Service Center 

Contact Errol McCalla TKR Cable Company 
Ph: (908) 583-2026 25 Industrial Drive 
Fax: (908) 290-1677 Cliffwood Beach, NJ 07735i 

THE CABLESHOPPE 
Mandatory Upgrades YES! 
(meet or exceed OEM specs) 
Free Pick-up and Delivery YES! 
2 week Turn Around YES! 
Flat Rate Billing YES! 
(most models) 
One Year Warranty YES! Are you kidding!! 
(on most models) 
Refresh NVM's (SA units) YES! Do what? 
Refresh Braindeads YES! What's that? 
(DP5 through DPBB-7) 
Rebuild SA 8570,90 and 8600 s YES! 
Barcode Adressable Units YES! 
Line Equipment Repair YES! 
Sells Rebuilt Converters YES! 
Buys Your Obsolete Equipment YES! 

THE OTHER GUYS 
Sorry! 

Sorry! 
Well, we'll try. 
Yes! Plus parts 

Sorry can't do 'em 
Maybe. 
Can you afford it? 
Sometimes. 
It depends. 

AUTO CAD DRAFTING TOOLS 

Strand and Design Symbol Menus 
Custom Menus & .LSP Routines 

Available 

Appalachian Network Services Inc. 
(215) 938-1361 P.O. Box 302 Warminster PA 

18974 

Autocad CAD Drafting Service 
System Design/Map Maintenance 
Aerial & Underground Construction 

Splicing & Activation 

VOGTMANN ENGINEERING, INC. 
Richard S. Vogtmann 

Chief Engineer 
125 W. Center St. 

Linwood, MI USA 48634 
FAX: 1517) 697-3081 Phone: (5171 697-3807 8001 779-3972 

New Construction • Installs • Balancing • Splicing 

e 
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 

• 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 

CABLE SYSTEM 
SURVEY CO. SCTE Member 

: CAD 8 Drafting Services 

Let Us Map & Design 
Your Fiber Upgrade 
126 W. Michigan Ave. • Marshall, Ml 49068 Am= 
(616) 781-3455 • FAX (616) 781-5177 

Fishel Technologies 
Division of the Fishel Company 

• CATV Design • Strand 
Mapping 

• CATV Drafting 

• Turnkey • As-built 
Projects Mapping 

Lode Data AutoCAD 

Contact: Curt Smith 

VersaCA D 

1-800-347-4351 

1810 Arlingate Ln., Columbus, OH. 43228 
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éNTIEIRINATIONAL 

10 Years in Equipment Repairs! 

We Provide: 
• Warranteed reconditioning of line, 
headend and test equipment 

• Precise calibration of test equipment 
and meters 

• Alpha manufacturer warranty repairs 
• Extensive bench testing for FCC 
compliance 

• Accurate channel and pilot changes 
• Computerized buy/sell surplus 

inventory locator system 

Phone: (800) 382-2723 
FAX: (518) 382-8452 

ÇbJONESuRPLus 
WE BUY AND SELL QUALITY CATV EQUIPMENT 

LINE AMPLIFIERS, TAPS, CONNECTORS 
CONVERTERS - ALL TYPES AND MAKES 

HEADEND EQUIPMENT 

(SA • 16191757-3008 • Fax 1619i 757-4048 

FM Microwave 
Spares & Repairs 

By 
CommSpec 

Complete "G, H, BX & X 
Line' Repairs & Retunes 

H New Replacement Power 
Supplies & Harnesses 

H Channel Flters & Waveguide 
Branching 

Used Equipment Purchased & 
Sold 
Field & Training Services 
Available 

L 

Don Sicard 
TEL (508) 373-0657 
FAX (508) 374-0154 

CommSpec 
6 Tyler Park 

P.O. Box 968 
Haverhill, MA 01831 USA 

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 

a 

— I rndustry Custom Made 
Jumper Assemblies 

Service ,...4(  ROCKY M OUNTAIN All Brands Fittings/Cable 
Since JUMPER CABLES • F Male • RG - 59 
1966 P.O. Box 9707 • Helena, MT. 59604 • F Female • HG - 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. L Call for pricing and free sample. (406) 458-6563 _J 

NEW: Rack Space Saver VCII & VCRS 
CHASSIS Upgrade - $99.50 

• VCII Complete Repairs, exchanges 
& upgrades to VCII plus or VCRS 

623 Fourth Street • P.O. Box 590 
Deshler, NE 68340 
FAX (402) 365-7228 

LEE ENTERPRISE 
Female Business Enterprise 

Complete Cable Equipment Repair Facility 

1-800-551-0096 
Call for Complete Price List 

Includes UPS return ground shipping and minor parts 

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 

FREE 44 pg Catalog & 80 Audio/Video Applic. 
PEER SUP.. EQ. ;$0 PRooucrq 

PHONO. 
ee C.x TRANS. ACN. 

0 o, ,DEO 0 L TAPE, VIDEO. PRESS 
LINE. OSC BOXES 

VIR•o • Aud. DItt Ans., 
IIGS-Syno DeAl Amols Routing 5.01.Nre 

• v, 1..32 o. 
Aucho Only 

I Tool.. VdeoMool.o 

OPAMP LABS INC (213) 934-3566 
1033 N Sycamore Av LOS ANGELES CA, 90038 

New & t Remanufactured 
•Converters 

• Line Extenders 
*Trunk Amps 

• Headend Equipment 
•Addressable Systems 

Sales & Service Guaranteed Throughout 
North America • Mexico • South America 

CABLE LINK INC. 
280 Cozzins St. • Columbus, OH. 43215 

USA Ph: (614) 221-3131 • Fax: (614) 222-0581 

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 

SOUGHT / SOLD / SERVICED 
G. 1. VideoCipher II 
Mag. 5-330 Trunk 
Jerrold SJ Trunk 301 
Jerrold SJ Trunk 400 
Magnavox 5LE330 
SA Slimline 450 Trunk 
SA 8525 w/ Remote - $ 25 0  
Pioneer BC-2002/2 - $1.99 C Tocom 5503-A 
Assorted Taps - $1.50 K C-Cor 450 LE NEW - $175 

MINIMUM QUANTITIES APPLY - CALL FOR COMPLETE INVENTORY LIST ArirrsA J'Eelle/CE Ide#1.47"WE.%EZf 

SEUVICES, 

- $299 
- $299 
- $199 
- $299 
- $ 85 
- $435 

N 

S 

Standard 24 PC 
SA 330 Trunk 
Syl/Tex 2000 Trunk 
Jerrold JLE-400 
Jerrold SJ 450 Trunk 
Jerrold SLE/SLR 
Hamiln CRX 

- $225 
- $199 
- $199 
- $ 85 
- $435 
- $ 19 
- $ 12 
- $ 40 

ALL TYPES OF EQUIPMENT NEEDED - FAX LIST 

(215) 630-0320 • 800-WT ARENA • FAX 630-8202 

COAST CATV SUPPLY 
IN STOCK 

NEW & REFURBISHED 
Amps, LE's, Taps, Splitters 
Connectors & Headends 

ALL BRANDS 270 TO 550 MHz 
Call for updated price list 

=  

We Buy - Wanted: ALL BRANDS 
YOUR USED OR EXCESS EQUIPMENT 

Fax your used/excess list 
(USA) 909-272-2360 Fax: 909-272-3032 
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dB-tronics 
Authorized S-A 

Sales & Service Center 

Now Introducing !! 

Discounts on Original S-A Parts 
S-A Up/Down & Module Repair 

Cable Systems Only 

S-A 450 & 550 MHz Equalizers 
Call For Price Quote 

Now In Stock 

S-A • Jerrold • Magnavox 
450 & 550 MHz Distribution Equip 

Quantity Discounts 

CALL OR FAX US FIRST 

Telephone: 803-439-7333 
USA Toll Free: 800-356-2730 

Fax: 803-439-7518 

dB-tronics. Inc. 
182 Quinn Road 

WellIord, SC 29385 
USA 

WE SELL SURPLUS 
NEW Eit USED 

Connectors, Taps, Headend, 
Line Gear, misc. 

TM BROKERS 
5402 Highway 95 

Cocolalla, ID 83813 USA 
Phone: (208) 683-2797 

(208) 683-2019 
(208) 683-3998 

Fax: (208) 683-2374 

Coin Sou Wants lotir Used (ATV 
Equipment! 

tine l'AI Il  - Ileadend FAInipmeng - Test Equipment 

Indi‘idual Pieces - Complete ‘mp Stations - Entire I leadends 

ConNert eur Surplus Equipment into Cash!!! 

Call Henn todaN::: 

1-800-33O-9681 or Fax to: 1-703434-98-r  

ComSomcs:iNc. 

INTE vrioN tl, "[ELVA:0111R NIUtTIONS 
( o \ (II\ \ I 

BUSINESS DEVELOPMENT 
MANAGEMENT STRATEGIES 
AUDITING • FINANCING 

MARKETING • OPERATIONS • TRAINING 

USA 
Telephone: (303) 762-1383 

Fax: (303) 778-1867 

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

1111167 (k:tA LI TY 
& ÉLt( TR('NICS 114t. 

CoNvERTERs • HEADENDs • DROP MATERIAL • LINE EQUIPMENT 

New I Used 
All Equipment I Competitive prices 

Phone: 305* 978e 8845 Fax: 305e 978* 8831 
awn) GREEN Call or Fax us today with your special request! 

AXSYS COMUNICACIONES DE ARGENTINA S.A. 

Sistemas De Fibra Optica 
Deseño • Instalacion • Prueba Y Control • Servicios "Llave En Mano" 

Usos: 
Telefonia • Video Cable • Redes Locales • Sistemas Industriales • Seguridad 

Servicios: 
lngenieria de Sistemas • Construcción de Plantas Externas • Direccián de Proyectos 
Instalaciones Aéreas y Subterraneás • Sistemas Integrados • Cableado en Edificios 

Empalmes • Terminaciones • Pruebas • Activacion • Entrenamiento • Servicio de Emergencia 

Planes 1057 • (1405) Buenes Aires • ARGENTINA 

(541) 582-2915 • Fax (541) 582-1372 

AXSYS COMMUNICATIONS, INC. 

Fiber Optic Systems 

Design • Installation Testing • Turn-key Services 

Applications Include: 
Telephone • Cable TV • 802 Networks • Process Control • Security 

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 

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

(203) 774-4102 • Fax (203) 774-4783 



WORK RICH — CASH POOR? 

CONTRACT()RS - your NISO or prime contractor 
pays Your invoices ill 1.5-60 days. l'ott need 
immediate payment to meet obligations 

and lake on new ‘vork. How.) CABI.F. F.A(:ToRS 
‘vill pay von cash For vottr invoices 

and collect payment bom the NIS() or prime. 

1 f _sou CATV cc ntractor. call io(la.% for more Mibrmation! 

CABLEFACTORS 

i! ortlIFIZA -Is F le 7ORS GRIM P 

457 ,Vorih horn son .Weet • Suite 100 

Princeton. New .lersev 08540 
eiov-v24-v394 • hix: 609-V'4-3v35 

I ( II I I.1 I 1 

Technical Instructor 
"A Catalyst for Change' 

Continental Cablevision a leader in 
telecommunications has a unique opportunity 
on its professional staff for an experienced 

instructor/leader. 

Responsibilities: Instruction and update of 
courses offered. Assist in maintenance of 

training facility. Provide on-site assistance to 

operating units. Demonstrate high degree of 

professionalism. Strong team-minded 
orientation. Support on-going initiatives 
including Continuous Improvement Through 

Work Teams. 

Qualifications: Strong interpersonal and 

excellent organizational skills. Self motivated, 
creative, with exceptionally positive attitude. 

Excellent verbal and written skills. Strong 
customer relations orientation. Four to five 

years diverse telecommunication experience. 
Three years supervisory/management 

experience preferred. Two year electronics/ 

electrical degree or equivalent. 

Send Resume to: 

Continental Cablevision 

180 Greenleaf Ave. 

Portsmouth, NH 03801 
Attn. Joel E. Welch 

Equal Opportunity Employer M/F 

CATV BROADCAST 
PERSONNEL SERVICES 
ALL LEVELS OF POSITIONS FILLED NATION is II» 
• Technicians • Engineers • Managers • Sales 
• Extensive national resource of personnel 

Employer Inquiries Invited. 
Applicants: Fee are 100% emplmer paid. Send resume 

with salan requirement to address below, 

Communication Resources 
',.-,;;;;.• The Cornmurucabon Personnel Specobs , 

P Box 141397 • Clncinnall.OH 4525,, 

606-491-5410 FAX 606-491-4340 

COMPLETE CONSULTATION 
AND STAFFING 

FOR CATV AND WIRELESS 
CABLE OPERATIONS 

Management 
Marketing • Engineering 

JIM CAHOON 
Cable Operations and Engineering 

Since 1966 

7100 East Belleview, #102 
Denver, CO. 80111 USA 

INTERNATIONAL INQUIRIES 
Ph: (303) 779-8890 
Fx: (303) 779-8139 

Crown Cable Technical Positions 
Crown Cable has positions available in North Carolina, South Carolina. and Georgia. We are 
seeking individuals with a minimum of 5 years experience in cable communications, with strong 
skills in construction, electronics and technical performance testing. Candidate must be a high 
school graduate or equivalent and have a good driving record. We offer long-term career oppor-
tunities, with an excellent benefits package. 

Please send resume to: Crown Cable . Attn: Personnel 
P.O. Box 850. Simpsonville, Sc 29681 EOE 

COME GROW WITH US! 
We seek a talented SALES REPRESENTATIVE who can communicate 

the advantages of our products, and provide solutions that motivate cus-
tomers to buy. Must have at least 2 years sales experience. 

Responsibilities include calling prospects all over the USA, and answering 
technical questions on equipment. We offer a competitive benefits pack-
age. Send your resume to: Sales Manager. box 628. Oxford. MI 48371 

W 11 

DAWN 
SATELLITE 

peter 

Froehlich & Co. 
executive search 

SCTE 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. 

Line Technician 
Responsible for corrective maintenance of 

Scientific Atlanta 550 MHz Cable System, 

Including FCC proof of performance, sys-

tem leakage, and system sweep. 

Some headend duties (component instal-

lation, repair and switching). Must use 

hand and power tools, also some ladder 

use (28ft./65Ibs.). Knowledge of SLM, 

Volt Ohm Meter, Field Strength Meter, 

and oscilloscopes. FCC General Radio 

and Telephone License or BCT/E certifica-

tion helpful. Minimum 2 years experience 
required. 

Send resume to: Suburban Cablevision 
800 Rahway Avenue 
Union. NJ 07083 

Attn: Human Resources Department 

Equal Opportunity Employer M/F 

Training 

Fiber Optic 
Training 

Jan. 3-14 

Jan. 31- Feb. 11 

Mar. 14-25 

Apr. 11-22 

May 16-27 

July 18-29 

Aug. 22-Sept. 2 

Sept. 19-30 

Oct. 17-28 

Nov. 28 - Dec. 9 

FIBERLIGHT INTERNATIONAL 

2100 W. Drake, St. 269 

Fort Collins, CO 80526 

USA Ph/Fax: (303) 663-6445 

les 

• 

see 

... GROWING TO SERVE OUR CUSTOMERS BETTER 
10I 
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TOTAL 
FIBER 

MANAGEMENT 

COUPLER 
STORAGE CABINET 

LOW 
BACKREFLECTION 
ATTENUATOR 
STORAGE 
CABINET 

PATCHING 
BAY 

SPLICE 
BAY 

PATCHING 
BAY 

Fiber Optic Pigtails 
to Lasers 

>1001» 

As Required 

Patching Point 
Between Trunk 
Cable & Couplers 

Trunk Fiber Cable 

1144C11 

Fiber Optic Jumpers 
to Receivers 
(For Return) 

›»1›1› 

Optimize Your 
Fiber Optic Systems 

You kill for 0.1dB in the Outside 
Plant! Why throw it away on Fiber 
Optic Patch & Splice Products that 

can waste ten times as much in 
your Headend? 

Lowest Loss... 
Lowest Backreflection 

RADIANT will ABSOLUTELY 
provide you with a fully integrated 
Fiber Management System that 
has the LOWEST LOSS & 
LOWEST BACKREFLECTION in 
the industry! Guaranteed! One 

that is totally compatible with 
your laser vendor and the type of 

fiber in your cable. 

And we go one step further. By 
using our Low Backreflection 

Attenuators, any hot nodes can be 
tuned for maximum system 
performance. Right there in your 

Headend. 

For more information and prices on our 
unique Fiber Management Solutions, 

conta(t: 

RADIANT 
COMMUNICATIONS 
CORP. 

Where Innovation and Quality Come Together 

1-800-WOW-FI BR 
In Nil (908) 757-7444 • FAX: (908) 757-8666 

P.O. Box 867 • South Plainfield, NI 07080 U.S.A. 
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PRODUCT NEWS S  

Composite 
video monitor 

Ultech Corp. introduced the TV Trig-
ger Mate, a tool for analyzing composite 
video. It allows operators to maintain 
video equipment with only a general pur-
pose oscilloscope. The scope doesn't 
need delayed sweep or a TV trigger. 

The unit provides a stable trigger for 
any oscilloscope and offers individual 
line selection in combinations of four 
color fields. It can trigger on all fields, 
odd fields (1 and 3), even fields (2 and 4) 
or individual fields 1-4. It can trigger any-
where within a TV scan line in incre-
ments of 125 ns with a maximum jitter of 
±8 ns. The unit works with NTSC, PAL 
and SECAM video. 

The unit's prominent feature is its 
blinking marker signal available at the 
video output connector. The marker 
flashes a pixel on a TV monitor that cor-
responds to the trigger point. The marker 
can provide coordinates of objects on 
the screen such as text boxes. 

The unit provides horizontal, vertical, 
field and composite sync from an incom-
ing video signal. These outputs are 
available on rear panel BNC connectors 
or front panel probe terminals. 
Reader service #208 

Multimode video 
decoder chip 

C-Cube Microsystems announced 
the CL9100 multimode video decoder 
chip. According to the company, it is the 
first RISC-based chip specifically de-
signed to decode four video compres-
sion algorithms: MPEG-2 main level, 
main profile; MPEG-2 main level, simple 
profile; DigiCipher II; and MPEG-1. With 
multimode video capabilities, interoper-
ability issues are eliminated for hard-
ware developers seeking the widest 
range of video compression support for 

COMMUNICATIONS TECHNOLOGY 

broadcast and convergence products. 
As a single-chip solution, the company 
says the chip provides lower total sys-
tem costs and a more reliable design for 
products incorporating the decoder. 

The chip also supports all main video 
standards, including NTSC, PAL and 
film, as well as supporting multiple video 
resolutions. In addition, it also provides 
on-screen display capabilities, efficient 
memory usage, advanced error conceal-
ment functionality and a high-level com-
mand-based host interface. 
Reader service #207 

RF signal 
strength meter 

Berkeley Varitronics introduced the 
Champ handheld, real-time signal 
strength meter for RF analysis, with op-
tions such as internal GPS and PCMCIA 
(memory card). The unit weighs three 
pounds and works for both analog and 
digital modulation systems. Designed to 
mimic a spectrum analyzer in FDM 
quasi-peak mode, the unit is suited for 
walk around or drive-thru propagation 
studies, scanning the full bandwidth in 
one second. 

Studies to determine optimum fre-
quency from 900-932 MHz can be made 
rapidly with its internal auto-calibrating 
RSSI detector circuits and outputs via an 
RS-232 port for printing or post process-
ing. 

Four other models will be available 
shortly with overlapping coverage for the 
PCS band from 1.8-2.4 GHz. Custom 
modifications and frequencies are avail-
able on request. 
Reader service #206 

Inspection microscope 
The new OFS 300 inspection micro-

scope from Noyes Fiber Systems offers 
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laboratory-quality optics in a rugged 
handheld case. Primarily used for in-
specting fiber-optic connector ends dur-
ing termination and polishing, the unit 
also is a valuable maintenance tool for 
periodic system inspections. 

The unit offers 400x magnification 
for viewing of single-mode fiber ends. 
Manual X-Y controls ensure the fiber 
end is centered within the viewing area. 
A variety of snap-in connector adapters 
are available, enabling use with many 
systems. A momentary power switch 
extends battery and bulb life and is lo-
cated on the top handle portion of the 
case, freeing the other hand for focus-
ing. A built-in Schott KG3 filter provides 
99% infrared filtering to protect against 
accidental viewing of live fibers. 
Reader service #205 

Anti-radar filter 
The new BSF(N)2765(10) filter from 

Communications & Energy Corp. 
mounts at the MMDS receiver antenna 
to prevent overload by strong 2,765 
MHz radar signals. The filter attenuates 
radar signals 2,760-2,770 MHz at least 
40 dB while passing the entire MMDS 
band 2,500-2,686 MHz with less than 1 
dB loss. It is inserted between down-
converter and receive antenna termi-
nals. The weatherized filter has mount-
ing brackets with bolt holes and fea-
tures type N connectors. 
Reader service #204 

Optic modulators 
United Technologies Photonics Inc. 

introduced a family of modulators con-
sisting of phase modulators, single and 
dual output intensity modulators and 
dual output phase/intensity modulators. 
All are available for 820, 1,320 and 
1,550 nm wavelength operation and 
feature operation to 20 GHz. Jacketed 
pigtails are standard. Devices also may 
be configured with an optional photode-
tector as well as integrated bias stabi-
lization circuitry. 

All units employ the company's 

LiNb03waveguide technology, which is 
based on the company's patented an-
nealed proton exchange process. This 
process results in single polarization 
operation, low insertion loss (3 dB), low 
back reflections (<-60 dB), high on/off 
extinction ratio (30 dB) and reliable op-
eration at an input power level up to 200 
mW. 
Reader service #203 

Fiber-optic testing 
Fotec unveiled a series of fiber-

optic test instruments called Smart-
Sources that use state-of-the-art mi-
croprocessor and communications 
technology to simplify the testing of 
fiber-optic cables and other compo-
nents. 
When used with the company's 

FM300 fiber-optic power meter, the 
units will synchronize all meter and 
source functions for loss testing and 
output the results to a printer or PC. 
When used with the company's FOtest 
software, the units perform industry 
standard tests automatically, graphi-
cally showing the user how to perform 
the tests correctly. 

All these devices will run on desktop 
PCs in the laboratory and on laptops 
for the field. This can simplify field 
testing, manufacturing testing, or one 
can add a modem and test remotely. 
Reader service #202 

Digital 
encoder/decoder 

Dolby Laboratories introduced the 
DP521 and DP522 digital encoders 
and decoders for the broadcast, cable 
and telecommunications markets. The 
units are designed for distribution sys-
tems requiring two channels of high 
audio quality at low data rates, such as 
cable TV and digital radio, satellite-
based band-edge and SCPC schemes, 
and terrestrial microwave, Ti and 
ISDN links 
Reader service #201 

CHOOSE YOUR 
FIBER OPTIC 
DISTANCE 
LEARNING SYSTEM 

HIGH QUALITY BASEBAND 
VIDEO/AUDIO SYSTEMS 

• Transmit Quality Baseband 
Video & Audio in One Direction 

• Single Channel 

• FM Transmission 

• Up to 3() Km 

• 60c1B SNR 

• Optional RS250 Medium Haul 

• Typical Applications - Distance 
Learning or a Remote Feed Back 

to a Headend 

PRICE 
BREAKTHRU! 

UNIQUE MULTIMODE 
TO SINGLEMODE SYSTEMS 

• Multimode to Singlemode Fiber 

Optic Converter for Digital 
Applications 

• Ideal Where 2 or more Buildings 
Have Internal Multimode 
Systems and Outside Plant 
Cable is Singlemode 

Radiant manufactures a variety of fiber optic 
systems for baseband video, voice, data and 
process control applications. For more 
information and prices, contact: 

RADIANT 

COMMUNICATIONS 
CORP. 

Where Innovation and Quality Come Together 

1-800-WOW-FIBR 
In tsll (908) 757-7444 • FAX: (908) 757-8666 

P.O. Box 867 • South Plainfield, NI 07080 U.S.A. 



Stripping/coring tool 
Cablematic Division of Ripley Co. 

now offers the CST tool that strips the 
outer sheath with a tapered chamfer cut 
and cores CATV and telecommunication 
cables simultaneously in one easy oper-
ation. Several models are available for 
different cable types and sizes. The 
tools are available with either a standard 
T-handle or a ratchet T-handle and are 
easily adapted to drill operation. Color 
coded cable guide sleeves permit quick, 
easy identification. 

Strip stops can be ordered for exact 
stripping lengths. The tool is designed 
for long-term use. Blades are heat-treat-
ed for extra long life and performance. 

Extruded Honeycomb Plastic 

• Solid Aluminum Rails 

• Welded Seam Construction 

• Large Handles for Easy Handling 

Both the sheath stripping blade and the 
coring bit are replaceable. 
Reader service #200 

Media server 
Oracle Corp. announced the Media 

Server, which according to the company 
is the first software platform capable of 
delivering information highway services 
to thousands of homes at affordable 
prices. The system is a digital multimedia 
library that stores, retrieves and man-
ages all forms of information: video, 
audio, images, text and tables. It extends 
the company's database, messaging and 
transaction processing software to con-
sumer applications including personal-
ized newspapers, movies-on-demand 
and home shopping. 

The system acts as a giant video juke-
box, recording everything that is on tele-
vision, or that has been recorded on film 
or print. Consumers use services built 
around it to obtain such information 
stored in the media library. It is portable 
and can run on multiple hardware plat-
forms. In a typical configuration, it can 
deliver 25,000 individual video channels 
or "streams." Increasing the number of 

streams on a network is as simple as 
adding server hardware and software. 

The package includes software for the 
management and delivery of real-time 
data (video, audio, etc.), text and rela-
tional database information. The real-
time database is used to send audio and 
video information to consumers with full 
VCR-like control (fast-forward, pause, 
etc.). It stores, retrieves and sends re-
quested information such as movies, 
news clips, audio recordings and shop-
ping catalogs to users' TV sets. 

Included is a text database capable of 
searching, storing, indexing and retriev-
ing the vast amount of written material 
that will be stored on-line. It will include 
technology to provide synopses and 
summaries of textual information, reduc-
ing the amount of useless information to 
be sorted through. 

The Oracle7 relational database man-
agement system also is part of the Media 
Server. It provides the backbone for 
many of the administrative requirements 
of interactive services and manages 
such back-end services as user billing 
systems, credit card verification, market-
ing tracking research and user profiles. 
Reader service #199 

?'PROTECT YOUR ASSET 

TOTELITE , the Container for Con verte 

Cable Resources Inc. 

85M Hoffman Lane. 
Islandia, NY 11722 
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BOOKSHELF 
The following is a listing of videotapes cur-
rently available by mail order through the So-
ciety of Cable Television Engineers. The 
prices listed are for SCTE members only. 
Nonmembers must add 20% when ordering. 

The following videotapes were produced at 
Cable-Tec Expo 1993. 

ir Fiber—Optic Architectures and Construc-
tion Practices— This presentation, featur-
ing Ted Huff, Joseph Selvage and Les 
Smith covers fiber-optic design and con-
struction. Topics include: trunk and feeder, 
backbone fiber, fiber-to-feeder, fiber-to-ser-
vice area, neutral network, passive net-
work, procedures to initiate fiber construc-
tion, fiber-optic placement, aerial/under-
ground, direct bury duct and installation of 
fiber-optic cable in ducts. (70 min.) Order 
#T-1144, $45. 

Tech Re-Act — This presentation by 
Michael Lance and John Wong of the Fed-
eral Communications Commission deals 
with how the Cable Act of 1992 will affect 
you and your system. It reviews the tests 
required and their frequency, as well as 
new technical requirements mandated by 

the law. Topics include: emergency broad-
cast system (EBS), home wiring, anti-buy 
through provision, program access regs, 
must-carry rules, retransmission, defining a 
principal headend and area of dominant in-
fluence.(AD1). (75 min.) Order #T-1145, 
$45. 
iv' Test Procedures Under Technical 
Reregulation — This program, featuring 
Terry Bush and Syd Fluck, provides an 
overview of the new testing required by the 
FCC, as well as recommendations on how 
to perform these tests. Topics include: car-
rier frequency, signal levels, signal level 
variations over time, in-channel response, 
carrier-to-noise, distortions, hum, base-
band video and leakage. (70 min.) Order 
#T-1146, $45. 

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

Shipping: Videotapes are shipped UPS. 
No P.O. boxes, please. SCTE pays surface 
shipping charges within the continental U.S. 

only. Orders to Canada or Mexico: Please 
add $5 (U.S.) for each videotape or book. 
Orders to Europe, Africa, Asia or South 
America: SCTE will invoice the recipient for 
additional air or surface shipping charges 
(please specify). "Rush" orders: a $15 sur-
charge will be collected on all such orders. 
The surcharge and air shipping cost can be 
charged to a Visa or MasterCard. 

To order: All orders must be prepaid. Ship-
ping and handling costs are included in the 
continental U.S. All prices are in U.S. dol-
lars. SCTE accepts MasterCard and Visa. 
To qualify for SCTE member prices, a valid 
SCTE identification number is required, or 
a complete membership application with 
dues payment must accompany your 
order. Orders without full and proper pay-
ment will be returned. Send orders to: 
SCTE, 669 Exton Commons, Exton, PA 
19341 or fax with credit card information to 
(610) 363-5898. 

Listings of other publications and video-
tapes available from the SCTE are includ-
ed in the April 1994 issue of the Society 
newsletter, "Interval." 

COMPOSOLITE® 
Cable TV Enclosures 
COMPOSOLITE' Cable TV Enclosures are being installed in the French Quarter of New Orleans 
because of superior performance over the last 10 years. They really last! For heavy impact and 
frequent pedestrian traffic, the Composolite Polymer Concrete boxes offer superior performance. 

• High Strength 
• Skid Resistant Covers for Pedestrian Safety Iluazite 
• Lightweight for Reduced Installation Costs 
• Used by Utilities for over 20 years 

3621 Industrial Park Drive 
Lenoir City. TN 37771 

For more information: Call 1(800)346-3062 or FAX 1(615)986-0585 

illffleeffledi 
Our NBT 9101 Multi Carrier Generator is designed 

to meet all your requirements as the Source for any 

number of clean, noise-free and stable carriers when 

you want to measure distortion in broadband CATS', 

LAN, A MI, or Fibre Optic systems. 

The NOT 9101 has features that 
go beyond the standard require-
ments. It comes with an extensive 
remote control PC program that 
leis you operate all of its func-
tions for a single channel, all 
channels or groups of channels. 

fine tune the fre-
quency of a channel. 
set a sloped output 
level, and recall 
instrument setups. 
and much more. 

The NBT 9101 provides you with extensive functions as: 
• Ssnchronous and Non-ssnchronous modulation modes. 
• Dual Duts Cycle. 5IY; and 19' r .1-or the modulating signal. 
• I'LL .'(Os ss,lh internal and Common references. 
e Calibrated attenivators. 0 to 15 dB in 0.1d8 steps, for every carrier. 
• Both GP1B and RS-232 interfaces. 

US distributor: CALAN Inc. Phone 717.828-2356 Fax. 717-828-2472 

For fonner cletads please contact 

Norwegian Broadband Technology AS 

bt P.O. Box 34. N-1472 Fiellhamar. NORWAY 
Phone InI .47-67-975-510 

Reader Service Number 75 Reader Service Number 76 
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IIÁLFSIZE$1v3ârclIASSIS 

THERMOSTAT CONTROLLED FAN 

SAVES RACK SPACE 

VCII PLUS 

1!1 le,  

vcI I 

(800) 331-5997  
RF(FilERS IPRocEssoRs1 ModuhmRs I VCIls J S Ls  

FACT 
'93 Average 

Repair Charge 
LESS THAN 

$ 1 0 0O 00 

including Parts 

LINE GEAR 
SA, Jerrold, C-Cor, Magnavox 

PASSIVES 
(New and Used) 

TRAPS 
200,000 Various Traps 

(New and Used) 

WE SELL, fi EPAIR & 
PURCHASE HERDEND 
& LINE EQUIPMENT  

1575 N. 105th E. Ave. 
Tulsa, Oklahoma 74116 
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CALENDAR 

May 
10: Society of Cable Televi-
sion Engineers OSHA/Safety 
training seminar for system 
managers and safety coordina-
tors on maintaining records and 
developing safety training pro-
grams, Holiday Inn, Philadel-
phia. Contact SCTE national 
headquarters, (610) 363-6888. 
10: SCTE Cascade Range 
Chapter seminar. Contact Cyn-
thia Stokes, (503) 230-2099. 
10: SCTE Chattahoochee 
Chapter seminar, technical ba-
sics, Atlanta. Contact Mark 
Williams, (912) 784-5104. 
10: SCTE Desert Chapter sem-
inar, transportation systems, 
San Goronio Inn, Banning CA. 
Contact Greg Williams, (619) 
340-1312. ext. 277. 
10: SCTE Ohio Valley Chapter 
testing session, BCT/E exams 
to be administered, Cincinnati. 
Contact Frank Adams, (216) 
826-2941. 
10-12: SCTE Wheat State 
Chapter testing session, BCT/E 
certification exams to be admin-
istered, Multimedia office, Wi-
chita, KS. Contact Jim Fronk, 
(316) 792-2574. 
10-13: Alaska Cable Televi-
sion Association annual con-
vention, Anchorage, AK. Con-
tact Mike Roberge, (206) 822-
0252. 
11: SCTE Big Sky Chapter 
seminar, installer training, Lo-
comotive Casino/Restaurant, 
Laurel, MT. Contact Marla De-
Shaw, (406) 632-4300. 
11: SCTE Central New York 
Meeting Group seminar, 
BCT/E Category V, Ramada 
Inn, Syracuse, NY. Contact 
Vince Cupples, (315) 452-0709. 
11: SCTE Heart of America 
meeting, Kansas City, MO. 
Contact Dave Clark, (913) 599-
5900. 
11: SCTE South Jersey Chap-
ter seminar, video compres-
sion, Ramada Inn, Vineland, 
NJ. Contact Mike Pieson, (609) 
967-3011. 
11: SCTE Ohio Valley Chapter 
seminar, BCT/E exams to be 
administered, Rodeway Inn, 
Cincinnati. Contact Frank 
Adams, (216) 826-2941. 
11-13: Society of Cable Tele-
vision Engineers Technology 
for Technicians II Seminar, 
hands-on technical training pro-
gram for broadband industry 
technicians and system engi-
neers, Columbus North Hilton 
Inn, Worthington, OH. Contact 
SCTE national headquarters, 
(610) 363-6888. 

TECHNOLOGY 
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12: Society of Cable Televi-
sion Engineers Satellite Tele-
Seminar Program System 
Sweep, Part 2 to be shown on 
Galaxy I, Transponder 14, 2:30-
3:30 ET. Contact SCTE national 
headquarters. (610) 363-6888. 
12: SCTE Big Sky Chapter 
seminar, installer training, 
BCT/E and Installer exams to 
be administered, Elks Lodge, 
Helena, MT. Contact Marla De-
Shaw, (406) 632-4300. 
12: SCTE Greater Chicago 
Chapter seminar, hands-on 
FCC video testing, Quality Inn 
Hotel, Chicago. Contact Bill 
Whicher, (708) 362-6110. 
12: SCTE Magnolia Chapter 
seminar. Contact Robert Marsh, 
(610) 932-3172. 
12: SCTE Ohio Valley Chapter 
seminar, Holiday Inn, Cleve-
land. Contact Frank Adams, 
(216) 826-2941. 
12: SCTE Penn-Ohio Chapter 
seminar, digital communica-
tions, annual officer elections to 
be held, Pittsburgh. Contact 
Marianne McClain, (412) 531-
5710. 
12: Scientific-Atlanta training 
session, DMX digital audio sys-
tems, Miami. Contact Bill Brob-
st, (404) 903-6306. 
16: SCTE Oklahoma Chapter 
seminar, Oklahoma City. Con-
tact Rick Martin, (405) 525-
2771. 
16-19: Siecor fiber-optic train-
ing course, fiber-optic installa-
tion, splicing, maintenance and 
resoration for cable TV applica-
tions, Hickory, NC. Contact 1-
800-SIECOR1, ext. 5539. 
17: SCTE Floribama Meeting 
Group seminar, Crestview, FL. 
Contact Rylan Bishop, (205) 
476-2190. 
17: SCTE Palmetto Chapter 
seminar, Columbia, SC. Con-
tact John Frierson, (803) 777-
5846. 
17-18: Scientific-Atlanta train-
ing session, distribution net-
works, Atlanta. Contact Bill 
Brobst, (404) 903-6306. 
17: SCTE Pocono Chapter 
seminar, Holiday Inn, Hazelton, 
PA. Contact Anthony Brophy, 
(717) 462-1911. 
18: SCTE Dixie Chapter semi-
nar, Montgomery, AL. Contact 
Charles Hill, (205) 880-1673. 
18: SCTE Great Lakes Chap-
ter seminar, transportation sys-
tems, Holiday Inn, Livonia, MI. 
Contact Jim Kuhns, (810) 578-
9437. 
18: SCTE Piedmont Chapter 
seminar and testing session, 
FCC testing requirements: 



Reeder Service Number 90 

Planning ahead 

June 15-18: Society of Cable 
Television Engineers Cable-
Tec Expo, St. Louis. Contact 
SCTE (215)363-6888. 
July 10-13: New England 
Cable Show, Newport, RI. 
Contact (617) 843-3418. 
July 13-17: Colorado Cable 
Show, Vail, CO. Contact (303) 
863-0084. 
Aug. 1-3: Eastern Cable Show, 
Atlanta. Contact (404) 252-
2454. 
Sept. 19-21: Great Lakes Cable 
Expo, Indianapolis. Contact (317) 
845-8100. 
Oct. 5-7: Atlantic Cable Show, 
Atlantic City, NJ. Contact (609) 
848-1000. 
Oct. 11-13: Mid-America Cable 
Show, Kansas City, MO. Contact 
(913) 841-9241. 
Nov. 13-15: Private Cable 
Show, Atlanta. Contact (713) 
342-9826. 
Nov. 30-Dec. 2: Western Cable 
Show, Anaheim, CA. Contact 
(510) 428-2225. 

video and system tests, Char-
lotte, NC. Contact Mark Eagle 
(919) 477-3599. 
18: SCTE Rocky Mountain 
Chapter seminar, CableLabs: 
in-home wiring and digital 
transmission tests, CableLabs, 

1111r Louisville, CO. Contact Leslie 
Ellis, (303) 393-7449. 
19: SCTE Lake Michigan 
Chapter seminar, customer re-
lations, Days Inn, Grand 
Rapids, MI. Contact Karen Brig-
gs, (616) 941-3783. 
19: SCTE Southern California 
Chapter seminar, service: tap-
to-bridger, Alhambra, CA. Con-
tact Tom Colegrove, (805) 252-
6177. 
19: SCTE Wheat State Chap-
ter seminar, Wichita, KS. Con-
tact Jim Fronk, (316) 792-2574. 
19-20: Scientific-Atlanta train-
ing session, headend and earth 
station, Atlanta. Contact Bill 
Brobst, (404) 903-6306. 
20: SCTE Central Indiana 
Chapter seminar, engineering 
management and professional-
ism review, annual election of 
board members to be held, Indi-
anapolis Motor Speedway 
Motel, Indianapolis. Contact Al 
Orpurt, (317) 825-8551. 
21: SCTE Chaparral Chapter 
seminar, digital compression. 
Contact Scott Phillips, (505) 
761-6253. 
22-23: SCTE Old Dominion 
Chapter seminar, BCT/E Cate-
gory VII, engineering manage-
ment and professionalism re-
view, safety, Installer and BCT/E 

certification exams to be admin-
istered, Holiday Inn, Richmond, 
VA. Contact Maggie Fitzgerald, 
(703) 248-3400. 
22-24: The National Show, 
New Orleans. Contact the Na-
tional Cable Television Associ-
ation, (202) 775-3629. 
24: SCTE Desert Chapter test-
ing session, BCT/E and In-
staller certification exams to be 
administered, Redlands, CA. 
Contact Greg Williams, (619) 
340-1312, ext. 277. 
26: SCTE New England Chap-
ter seminar. Contact Tom Gar-
cia, (508) 562-1675. 
27: SCTE Wheat State Chap-
ter testing session, BCT/E 
exams to be administered, 
Great Bend, KS. Contact Jim 
Fronk, (316) 792-2574. 

June 
1: SCTE Ark-La-Tex Chapter 
seminar, bench repair, Shreve-
port, LA. Contact Randy Berry, 
(318) 238-1361. 
1: SCTE Rocky Mountain 
Chapter seminar, competing 
technologies, NCTI office, Lit-
tleton, CO. Contact Leslie Ellis, 
(303) 393-7449. 
8: SCTE Badger State Chapter 
seminar, safety, Holiday Inn, 
Fond du Lac, WI. Contact Brian 
Revak, (608) 372-2999. 
8: SCTE Central New York 
Meeting Group seminar, 
BCT/E Category VI, Ramada 
Inn, Syracuse, NY. Contact 
Vince Cupples, (315) 452-0709. 
8: SCTE Heart of America 
Chapter testing session, BCT/E 
exams to be administered, 
Kansas City, MO. Contact 
David Clark, (913) 599-5900. 
9: Society of Cable Television 
Engineers Satellite Tele-Semi-
nar Program to be shown on 
Galaxy I, Transponder 14, 2:30-
3:30 p.m. ET. Contact SCTE 
national headquarters, (610) 
363-6888. 
9: SCTE Gateway Chapter 
seminar. Contact Duane John-
son, (314) 272-2020. 
13-16: Siecor fiber-optic train-
ing course, fiber-optic installa-
tion, splicing, maintenance and 
resoration for cable TV applica-
tions, Hickory, NC. Contact 1-
800-SIECOR1, ext. 5539. 
14: SCTE Central Indiana 
Chapter seminar, BCT/E 
exams to be administered. Con-
tact Al Orpurt, (317) 825-8551. 
14: SCTE Southeast Texas 
Chapter seminar, Installer and 
BCT/E exams to be adminis-
tered, Warner Cable office, 
Houston. Contact Rosa Rosas, 
(409) 582-4855. 
14-15: Scientific-Atlanta train-
ing session, design considera-
tions and sweep and balance, 
Atlanta. Contact Bill Brobst, 
(404) 903-6306. 
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Figure 6: Analog/digital headend 

Analog and digital 
compressed signals 
from satellite 
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ai Digital 
satellite receiver 

 'el Digital satellite receiver 

2-12 
ohs. 

VC II 

VC II 

BTSC 

Digital multiplex 

analog spectrum. They will use more 
stock and trade entertainment pro-
gramming on the millions of analog-
based consumer products for many 
years to come. 

Depending on the current and ex-
pected addition of ana!og channels, 
the upper boundary for traditional ana-
log video signals may fall somewhere 
between 450 MHz and 650 MHz. 650 
MHz has been used for planning pur-
poses by several companies. Of 
course, this boundary does not have to 
remain stationary and will be heavily 
influenced by how quickly or slowly 
satellite programmers convert to video 
compression feeds, price/availability of 
digital compression set-tops, and other 
factors such as the normal system re-
builds or refranchising requirements. 
There are certain frequency thresholds 
that planners should keep in mind, 
such as normal upper frequency tuning 
capabilities of their current mix of exist-
ing set-top converters. For example, 
the fact that a system's entire universe 
of existing set-tops has a tuning limit of 
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550 MHz may set a practical analog 
boundary. Of course, the system could 
create a special tier of analog services 
above the current set-top cut-off tuning 
limit if new set-tops are ordered just for 
those wishing to take such a tier. 

Special precautions 
Much digital experience at the sys-

tem level has been learned from the 
ongoing system installations ana dai,y 
operating issues of the digital music 
services. While the data rates and 
modulation techniques are different 
from those used in digita; compres-
sion, digital music has been an impor-
tant first step by the industry to better 
understand system digita: carriage is-
sues. Based on this and field studies, 
chief engineers' system preparation for 
compression technology can be divid-
ed into four broad areas: satellite re-
ception, headend, distribution and sub-
scriber drops. 

Satellite reception 
Generally speaking, the require-
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ments for digital compression video 
signal are essentially the same for 
good analog signal satellite reception. 
• Dish size and location. If the sys-

tem is receiving an analog satellite 
signal free of "sparkles" and terrestrial 
interference without filters, the system 
passes the first major and expensive-
to-correct issue regarding digital re-
ception: wrong size or poor location of 
dish antenna. If the site uses a digital 
filter to correct any terrestrial interfer-
ence, the filter may cause poor recep-
tion of digital signals. 
• LNBs. There are, however, some 

potential hidden trouble areas for digi-
tal reception even if the analog perfor-
mance is excellent. The first is the 
LNB. Some older or incorrectly func-
tioning LNBs may have center fre-
quency and stability performance lev-
els that, while not yet affecting the 
more forgiving analog signals, can re-
sult in poor digital performance. Some 
digital satellite receivers have a ±2 
MHz AFT range. And while additional 
step search circuits may actually be 
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PRESIDENT'S MESSAGE 

Society elects new directors 
By Bill Riker 
President, Society of Cable Television Engineers 

One of the most important rights of 
SCTE members is their ability to 

vote in the annual election for the pur-
pose of choosing qualified, committed 
individuals to represent them on the 
board of directors. At the start of each 
year, an election package is mailed out 
to the total active membership. The 
package includes biographies of each 
candidate, which are made available so 
that voters have access to the informa-
tion they need to make a well informed 
decision. 

March 28 marked the official closing 
of the election to fill eight empty seats on 
the Society's 1994-95 Board of Direc-
tors. At final count, 24% of the member-
ship participated in electing the following 
directors: 

Re-elected to their current positions 
on the board are: At-Large Director Tom 
Elliot of TCI; Region 7 Director Terry 
Bush of Trilithic, serving Indiana, Ohio 
and Michigan; and Region 10 Director 
Michael Smith of Adelphia Cable Com-
munications, serving Kentucky, North 
Carolina, Virginia and West Virginia. 

Newly elected to the board are Re-
gion 3 Director Andy Scott of Columbia 
Cable, serving Alaska, Idaho, Montana, 
Oregon and Washington; Region 4 Di-
rector Rosa Rosas of Lakewood Cable-
vision, serving Oklahoma and Texas; 
Region 5 Director Larry Stiffelman of 
Comm/Scope, serving Illinois, Iowa, 
Kansas, Missouri and Nebraska; Region 
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8 Director Steve Christopher of 
Comm/Scope, serving Alabama, 
Arkansas, Louisiana, Mississippi and 
Tennessee; and Region 12 Director 
John Vartanian of HBO, serving Con-
necticut, Maine, Massachusetts, New 
York, New Hampshire, Rhode Island 
and Vermont. 

These individuals will join the seven 
existing board members currently serv-
ing their 1993-1995 terms, including At-
Large Directors Wendell Bailey of the 
National Cable Television Institute and 
Wendell Woody of Sprint; Region 1 Di-
rector Steve Allen of Jones Intercable, 
serving California, Hawaii and Nevada; 
Region 2 Director Pam Nobles of Jones 
Intercable, serving Arizona, Colorado, 
New Mexico, Utah and Wyoming; Re-
gion 6 Director Robert Schaeffer of Star 
Cablevision, serving North Dakota, 
South Dakota, Minnesota and Wiscon-
sin; Region 9 Director Hugh McCarley of 
Cox Cable, serving Florida, Georgia and 
South Carolina; and Region 11 Director 
Bernie Czarnecki of Cablemasters 
Corp., serving Delaware, Maryland, New 
Jersey and Pennsylvania. 

The SCTE Board of Directors is 
charged with representing the best inter-
ests of the organization, including its 
total membership as well as the chap-
ters and meeting groups within each di-
rector's region. As a commitment to the 
continued growth of the Society, the du-
ties and responsibilities of each director 
include: mandatory attendance at regu-
lar and special board meetings (average 
four per year); acceptance of specific as-

signments dictated by 
action taken at board 
meetings; visiting all 
chapters and meeting 
groups within a region 
at least once a year; es-
tablishing basic policies 
that further the goals 
and objectives of the 
Society; establishing, 
approving and deter-
mining the priority of ex-
isting and future pro-
grams benefiting the 
membership, chapters, 
meeting groups and the 
industry as a whole; re-
viewing the relevance 

SETE 
 J 

and validity of programs and services; 
supporting and defending policies and 
programs adopted by the board; offering 
support for the development of chapters 
and meeting groups; being aware of So-
ciety programs, benefits and policies 
and promoting membership in and sup-
port of the Society. 

SWOT 
The role of the SCTE Board of Direc-

tors is especially critical at this time due 
to the changing landscape of the 
telecommunications industry. As cable 
and telephone companies merge, it is 
more crucial than ever that the Society 
remain on the cutting edge of major de-
velopments that will effect all industry 
personnel, from technician to company 
president. 

To this end, the Society's Planning 
Committee has scheduled a "SWOT 
analysis," to assess the strengths, weak-
nesses, opportunities and threats relat-
ing to broadband communications tech-
nology. The group also will recommend 
directions that SCTE should pursue in 
order to meet the technical training 
needs of our rapidly evolving business. 

New board members will take their 
seats at the next meeting to be held 
June 14 prior to Cable-Tec Expo '94 in 
St. Louis. The board also will elect the 
Society's officers for the coming year at 
that meeting. CT 

• 
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Cheetah S.M.A.R.T. SysteiiiTM 

is the only tatus Monitoring 

and utomated emote 

esting system designed to 

grow with you. 

Monitoring your cable system 

will become more complex 

as the number of channels 

and services increases. 

With a simple change of the 

interface board, the ts-FIPPtnh 
TM supports 

most manufacturers' fiber 

nodes, power supplies, OTN's 

and amplifiers. So as the 

technology for your cable 

system grows and expands, the 

"19 .A T . TM 

expands with you. 

ieetah S.M.A "lystemn" 

is the only completely 
integrated tatus onitoring 

and utomated emote 

esting system available today. 

Save your company time 

and money as you meet the 

challenges of the information 

superhighway. 

Call today! 
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SUPERIOR ELECTRONICS GROUP, INC. 
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They're here! Regal wide body taps from ANTEC - developers of 

the first 1 GHz 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 1 GHz without extension connectors. 

Regal wide body taps offer: 

• 1 GHz 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 /I 
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able to hunt for the desired digital ±5.5 
MHz, some older LNBs have been 
measured to be 50 MHz off center fre-
quency. 

There also is the so-called "oil can" 
effect problem exhibited by some 
brands of LNBs. This problem is 
caused by the sun warming the LNB 
housing, which causes thermal stress-
es to build until there is a sudden re-
lease that causes a "pop." This sud-
den movement, much like the older oil 
can, results in a microphonic distur-
bance to the received satellite signal. 
For analog signals, this disturbance is 
almost never noticed. But in the digital 
domain such a disturbance — depend-
ing on where in the digital stream it oc-
curred — could result in a several sec-
ond loss of digital pictures and sound. 
• Reflections. Normally, reflections 

would not exist in the LNB to headend 
path but bad lead-in cables and loose 
connectors have been found in some 
installations. It is not uncommon for 
system technical staff to overlook LNB 
connectors and the age and condition 
of lead-in coax in their normal quality 
assurance routine. 

Headend considerations 
It is in the headend that most sys-

tem engineers begin to wonder about 
the future impact of digital compres-
sion technology on their operation. 
This is probably because the first pro-
duction units are just being deployed 
and therefore most industry system 
engineers have not yet seen a digital 
satellite receiver, digital demodulator 
or a digital modulator. 

As Figure 6 shows, the actual 
wiring arrangement of a digital satellite 
receiver is, for all practical compar-
isons, exactly the same as the familiar 
analog counterparts. There are sever-
al different possibilities. They depend 
on whether the system is just receiving 
a digital satellite signal in the headend 
and converting it to analog to send it 
down the system on an available ana-
log channel as usual, or whether the 
system will actually pass the received 
digital signal down the cable system in 
its digital form to digital set-top de-
coders. 

In both cases, the shared LNB feed 
is connected to the digital satellite re-
ceiver input using standard connec-
tors and procedures identical to ana-
log satellite receivers. In the case of a 
properly authorized digital integrated 
receiver decoder, the output will be 
standard NTSC baseband video and 

"The list of supporters 
of the MPEG-2 video 
compression standard 
process reads like a 
'Who's Who' of the 
major worldwide con-
sumer electronic, com-
puter, telephone and 
cable TV industries." 

baseband audio, which would be con-
nected to the appropriate standard 
analog channel modulator for normal 
analog transmission down the system 
to analog set-tops or cable-compati-
ble TV sets. 

In the case where the system has 
digital set-tops, the system will need 
to transmit the necessary digital sig-
nals down the system. While the 
specifics of different manufacturers' 
equipment may vary, provisions are 
made to partially demodulate the re-
ceived satellite data signal and con-
nect this data output to the input of a 
system digital modulator that in turn 
remodulates the digital information 
using QAM digital modulation down 
the cable TV plant. Certain system 
control, messaging and subscriber 
authorization, if necessary at the sys-
tem level, can be inserted into this 
data stream. 

Plant considerations 
Different manufacturers will recom-

mend minimum plant operating per-
formance for their products. In gener-
al, digital signals should be more tol-
erant to system operating environ-
ments than analog signals. The fol-
lowing are several plant issues that 
chief engineers should recognize. 
• The threshold effect. While ana-

log signals tend to deteriorate linearly 
with increasing cause, digital signals 
(especially those with error correction 
processing) will tend to perform well 
until a threshold limit is reached and 
the limits of its error correction ability 
are exceeded. The result is a digital 
signal that may perform well in a sub-
scriber's home but may be hiding sys-
tem performance problems that 
should be fixed. As these problems 
continue to deteriorate, the apparent 

performance suddenly collapses sug-
gesting an intermittent, when in fact 
the root problem simply crossed the 
performance threshold. This can play 
havoc with troubleshooting because 
techniciars are looking for radical 
plant environment changes instead of 
"just-at-threshold" events. 
• System noise and distortion. Digi-

tal signals are not as sensitive to sys-
tem noise and distortion issues as 
analog signals. Even analog condi-
tions of low 40s signal-to-noise (S/N) 
and distortions below 60 dB would not 
generally be an issue with digital 
transmission performance. 
• Ingress/egress. Digital signals 

are generally less prone to interfer-
ence from ingress as well. And, if the 
system is meeting the Federal Com-
munications Commission signal leak-
age rules there should not be any 
general service problems that would 
not also have caused interference to a 
system's analog signals. There is an 
important exception. When the 
ingress or egress is caused by a loose 
connector or cracked cable that is not 
stable — that is, intermittently making 
contact and breaking contact — the 
resulting near square wave changes 
in level can cause decoders to lose 
their data synchronization. In compar-
ison, analog signals might see some 
amount of flashing and an occasional 
pictures would freeze or go black, 
which would cause higher subscriber 
irritation. 
• Sweep systems. High level 

sweep systems will interfere with 
comparison signals if allowed to 
sweep through the spectrum used for 
digital transmission. Engineers should 
contact their sweep system manufac-
turer for recommend procedures to 
prevent interference. 
• Ghosting. Digital signals can be 

very adversely affected by certain 
ghosting situations, especially if the 
reflective ghosts are very close in. 
Even with adaptive equalization, per-
formance can be unacceptable when 
particularly strong microreflections 
synchronize with the data pulses. 
There is much ongoing research in 
this area. It is a key issue for the cable 
TV industry to fully understand be-
cause it will affect future high-speed 
data transmission-based services. 
Fiber-rich architectures have some 
advantage because the fiber design 
significantly reduces the distance the 
digital signals passes through the 
coax portion of the plant where more 

COMMUNICATIONS TECHNOLOGY MARCH 1994 65 



probably would consist of high density 
MDUs. 

General system layout 
Due to the general size and shape 

of the city and taking the economics of 
the build into consideration, a decision 
was made during the franchise process 
to serve the system from two head-
end/hub locations. Each hub would 
feed about one-half of the system. Hub 
boundaries were defined by the city 
limits and the Jones Fall Expressway. 

The main downtown area, referred 
to as the core area, consists mainly of 
businesses with a few residences scat-
tered throughout. City government of-
fices are generally located in this area. 
For this reason, subscriber plant would 
be extended only to those areas with 
dwelling units. The balance of the core 
area was to be fed with a high split in-
stitutional network. 

After testing over-the-air reception 
and analyzing potential terrestrial inter-
ference levels, a site in the east hub 
was selected for the main headend lo-
cation. Also considered during the site 
selection process was the need for a 
fairly well-centralized location within 
the hub boundary so that trunk cas-
cades could be held to a minimum. 
Prior to final equipment selection, it 
was felt that maximum trunk cascade 
would have to be kept within the 20 to 
24 amplifier range. A similarly located 
site for the hub was tentatively identi-
fied in the west half of the city. The 
main headend was designed to be the 
primary reception facility. It would feed 
all signals to the hub facility for distribu-
tion in that hub area. High levels of mi-

crowave interference and poor over-
the-air reception limited the practicality 
of placing more than one reception fa-
cility within the franchise area. The 
main headend and hub were to be in-
terconnected via a two-way link. Sin-
gle-mode fiber was eventually selected 
for this purpose over FM coax or mi-
crowave because of its relatively low 
cost and excellent technical parame-
ters. 

Like any large city, Baltimore has 
areas that are not as wholesome as 
others. Discussions with the other utili-
ties convinced us that it would be ben-
eficial to exercise caution in the place-
ment of line electronics. To this end, 
two separate design methods were 
proposed. The first called for line elec-
tronics to be located wherever they ac-
tually fell in the design. The second 
method called for electronics to be 
placed only on street poles rather than 
down inside an alley or backyard ease-
ment. The second method would have 
to utilize high gain power-doubling or 
quadra-powered amplifiers so as not to 
shorten the overall effective length of 
the feeder lines. Higher plant and asso-
ciated powering costs had to be includ-
ed in considering this approach. The 
actual design would be a combination 
of both approaches, rather than exclu-
sively one or the other, to provide the 
most efficient system possible for the 
physical circumstances in each area. 

Aerial system layout 
Initial on-site inspection of the Balti-

more area indicated that the vast ma-
jority of the plant would be aerial. In 
fact, about 85% of the plant would be 

built above ground. As previously 
noted, most of the existing utility plant 
was built on poles located on streets or 
in alleys. 

What started out as a fairly straight-
forward aerial cable plant was quickly 
complicated by a number of factors. 
The first of these, and a major item in 
the overall design, was a lack of conti-
nuity. Many of the alleys are "L" or "T' 
shaped. Feeds into these alleys must 
come from a lateral street. The lateral 
runs must be placed at least every 
other street and sometimes at every 
street in order to pick up all the alleys. 
The end result was a design that is not 
as efficient as one with straight alleys. 
A second complicating factor was 

the lack of aerial crossings where the 
alleys were straight. As previously 
noted, in one particular part of the city 
there was a complete restriction 
against aerial cables connecting the al-
leys over the street. At the last pole in 
each alley, the cable, if it needed to 
continue across the street, must be 
placed in a riser and transverse the 
road underground. On the other side it 
is brought up in another riser and con-
tinues aerially. This process adds a lot 
of cable footage to each run for the ris-
ers. Each alley would contain only 
three or four poles. The end poles are 
anchored, so they must be set in from 
the street 15 to 20 feet. Since few of 
these poles are set on the street, there 
are limited numbers of lateral routes 
available. Again, design efficiency suf-
fers from a lack of flexibility because of 
the physical configuration of the exist-
ing utility system. 

The third complicating factor was 

In the year 2000, what type of 
terminal enclosure will be protecting 
your connections? For longevity, 
flexibility and economy, look to 
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the age, condition and size of the exist-
ing utility poles and plant. These items 
directly affect the design and must be 
included in the overall planning consid-
erations for the system layout. The ex-
isting aerial utility plant in Baltimore 
has been in place for many years. The 
poles are relatively short and in the 
kind of shape one would expect for the 
age of these installations. The designer 
must keep these factors in mind since 
there is not a lot of room available on 
the poles for cable TV equipment. Re-
arrangements on this plant are costly 
and time-consuming so great care 
must be exercised, where possible, in 
the placement of multiple devices at 
any one location. 

All of these factors occur in the area 
of the city with the highest percentage 
of row homes. This means that plant in 
this area would be passing 600 to 800 
homes or more per mile. With a sys-
temwide average of 48 poles per mile, 
each pole location would be feeding 
12.5 to 16.6 passings. Some isolated 
cases existed where 50 or more tele-
phone drops were required at an indi-
vidual pole. Similar numbers of cable 
drops could be anticipated unless tech-
niques besides dedicated taps were 
used. 

Underground system layout 
The underground portion of the Bal-

timore plant was a much smaller part of 
the overall build but no less complicat-
ed than the aerial plant. The city, from 
the outset of the project, was con-
cerned about damage to the streets re-
sulting from underground construction. 
For this reason it originally requested 
that the winning bidder consider using 
existing conduit within the franchise 
area. Attempts were made to deter-
mine the exact location and condition 
of any such conduit systems. Indica-
tions were that the city and the power 
and telephone companies all had un-
used conduit in place. The city's con-
duit was determined to be unusable for 
various reasons. The power company 
did not have sufficient conduit available 
and the use of what was there was 
eliminated by grounding and isolation 
strictures required by the city and the 
phone company. The telephone com-
pany had conduit available but placed 
so many conditions on installation pro-
cedures that this was not a viable alter-
native. Any of the existing conduit sys-
tems, if usable, would have placed se-
vere restrictions on the ability to route 
the plant efficiently. 
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The city's concern over street dam-
age arose from the composition of the 
streets themselves and the methods 
used to do underground construction 
up to that time. Many of the streets 
consist of several layers of various ma-
terials including cobblestone, asphalt 
and concrete. Some streets also con-
tain buried trolley tracks. As informa-
tion developed regarding the exact lo-
cation of the streets with heavy sub-
strata this data was supplied to the de-
signer so that these streets could be 
avoided wherever possible. The actual 
construction utilized a rock saw to cut 

4-inch wide slits rather than the 2-foot 
wide trenches, which had always been 
done before. Tne city's acceptance of 
this construction method freed the de-
signer to route the system as needed 
for the most efficient design. 

Cable 
The initial decision to build the Balti-

more plant at 550 MHz narrowed the 
equipment considerations to the latest 
(at the time) available gear. Cable se-
lection was based on the need for very 
low attenuation due to the high design 
frequency and :he requirement that any 
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cable used be extremely easy to han-
dle because of the physical difficulties 
expected to be encountered during 
construction. Other factors taken into 
account for cable selection included 
availability and cost. Considerable at-
tention was paid to the cascade 
lengths that would result given the at-
tenuation of various routing schemes 
and spacings, the cables were com-
pared to see which would yield the low-
est total amplifier usage. The cable that 
was finally selected combined a low at-
tenuation with good handling charac-
teristics and was available in sufficient 
quantities in the time frames needed. 

Drop cable 
Drop cable was analyzed in much 

the same manner as the plant cable. A 
drop budget was devised that detailed 
the signal requirements for a typical in-
stallation. Each drop had an average 
length of 150 feet and had to provide a 
specified signal level to the converter. 
Each installation also included the loss 
for a two-way splitter. This method of 
drop budget planning also was used to 
determine the optimum tap output lev-
els and tilt feeder design. Drop budget 
considerations included overall feeder 

line configuration in the analysis since 
different tap attenuations determined 
overall line extender requirements and 
usage levels. 

In addition to these considerations, 
the shielding effectiveness of the differ-
ent cables was carefully analyzed. This 
was considered to be an especially im-
portant factor in a major urban market 
such as Baltimore. Naturally, the cost 
and availability of the cables (and the 
connectors as well) also entered into 
the selection decision. The cable type 
finally chosen was a tri-shield construc-
tion RG-6 that used a commonly avail-
able connector. 

Active devices 
The selection of the system ampli-

fiers was perhaps the most difficult 
aspect of the entire design criteria. 
The first step in this area was to de-
cide on an overall design approach. 
For various reasons, a more or less 
standard tree-and-branch approach 
was selected over switched-star or 
other configurations. Once this deci-
sion was made, several amplifier 
manufacturers were contacted to ob-
tain detailed specifications of their 
gear. 

As in the case of cable, a thorough 
analysis was done on paper of the 
various brands of equipment. The 
analysis was done in several stages, 
the first being to find amplifiers with 
sufficient gain to make the spacings 
assumed during the cable selection 
process. 
The second stage consisted of 

drawing up a list of minimum operat-
ing specifications for the systems. 
These included carrier-to-noise (C/N), 
composite triple beat (CTB), cross-
modulation (X-mod), single second 
order (SSO), composite second order 
(CSO) and peak-to-valley response 
for several different cascades. All of 
the amplifiers were subjected to 
mathematical analysis of various 
combinations of types (i.e., standard, 
feedforward, power-doubling, etc.) 
with varying amounts of gain and op-
erating levels to determine perfor-
mance. 

The third step was the preliminary 
selection of the amplifier supplier. 
This was followed by physical testing 
of amplifiers in environmental cham-
bers to determine actual as opposed 
to theoretical performance. The re-
sults of these tests led to the final re-
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finement of operating levels and sys-
tem specifications. Included in the 
final spec callout, in addition to the 
items noted previously, were hum 
modulation, thermal control limits and 
powering details. 

Coincidental to the development of 
forward system operating specifica-
tions, the return system also was 
specified. The same steps were used 
in the analysis and the same specifi-
cation categories detailed. An operat-
ing spec for the institutional network 
also was devised based on the sub-
scriber system equipment and cable 
vendors. In all instances, the deriva-
tion of system operating specifica-
tions was based on worst-case condi-
tions. 

Passives 

The selection of system passives, 
including taps, was based primarily 
on the determination of the amplifier 
vendor. Taps had already been ana-
lyzed in some detail in the drop bud-
gets. The main criteria for passives 
was insertion loss at the high fre-
quencies and the relative flatness of 
attenuation over the passband. 
Again, lab tests were performed on 

the passives to confirm published 
specs. The vendor supplying the sys-
tem actives also was picked to supply 
the passives. 

Power supplies and powering 

Power plays a much larger role in 
expanded bandwidth systems than it 
ever has before. In order to carry a 
high number of channels with accept-
able distortions, an operator must use 
one of the newer (at the time) amplifi-
er technologies. Feedforward, power-
doubling and dual power-doubling 
(quadra-power) amplifiers provide the 
performance edge needed, but all of 
these devices use high amounts of 
power compared to standard IC tech-
nology. In addition, many current fran-
chises call for the inclusion of standby 
power capacity. Even without this re-
quirement, most operators will at least 
consider using standby units to pro-
tect potential pay-per-view revenue. 

In order to determine powering re-
quirements, sample designs were 
done for several areas of various den-
sities using the cable and amplifiers 
selected for the system. The test de-
signs showed that, at best, a power 
supply would be required for each 
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three miles of plant. In very dense 
areas and depending on feeder rout-
ing as determined by local physical re-
quirements, a power supply per mile 
may not be uncommon. 
A high output power supply was 

needed for this type of system, so 
consideration in this category was lim-
ited to those suppliers capable of 14 
or 15 amps of power. Because of the 
pole clutter of existing aerial utility 
plant the physical size of the supply 
also had some bearing on the final de-
cision. The unit that was selected had 
a 15 amp rating and held three batter-
ies in the lower portion of the cabinet. 

In powering a system, United would 
usually load a power supply to 80% of 
its rated output. This approach was 
used because it is felt that the supply 
is most efficient when loaded in this 
range and also because it allows a lit-
tle cushion should the future addition 
of a line extender or two be needed. 
Powering and power supply place-
ments were both critical items in this 
particular design for a number of rea-
sons. First, overall costs, both initial 
capital anc ongoing operating expens-
es can be significantly reduced by effi-
cient powering of the system. Second, 
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system passives (especially amplifier 
chassis) are not capable of passing 
high amperage so extreme care must 
be used in selecting power supply lo-
cations within the plant. The total load 
of a 15 amp supply must be nearly 
evenly split between the two outputs 
of the power inserter so that high am-
perage on the line does not damage 
passive devices. Power supply place-
ment in Baltimore could be complicat-
ed by pole limitations. Consequently, 
the designer had to be provided with 
extremely accurate strand map data to 
minimize the cases of power supply 
relocation because of utility limita-
tions. 

Strand mapping considerations 
In a design of the size and com-

plexity of Baltimore, the importance of 
strand mapping cannot be overem-
phasized. If the success of the overall 
design hinged on any one factor it 
would be this one. It has been previ-
ously noted that there were many un-
usual situations and difficulties facing 
the design of this plant from extremely 
high densities to severe routing limita-
tions to prohibitively expensive under-
ground construction areas. The street 
crossing area required very accurate 
pole placement and footage informa-
tion to be designed. 

The strand mapping specification 
was designed to take into account all 
of the special problems of the Balti-
more design. All footages had to be 
wheeled where possible or obtained 
by optical tape measure. Pole heights, 
where risers were known to be re-
quired, were to be indicated on the 

"The ultimate goal 
was a cable system 
that functioned 
correctly to provide 
the highest quality 
signals possible for 
the life of the plant." 

maps. Accuracy for all measurements 
had to be within 2%. 

All streets, street names and alleys 
were required to be shown in their en-
tirety. Street widths, as drafted, were 
to represent the actual right-of-way. 
All bodies of water, parks, cemeteries 
or any other physical features that 
could hinder routing were to be indi-
cated. Railroads, highways and exist-
ing or potential crossings for both 
were to be shown. 

All homes were designated by ad-
dress with lot lines indicated. Row 
homes were to be identified and actu-
al house counts placed near the feed-
er pole. Businesses, churches, 
schools and government buildings 
were all to be shown on the maps as 
well. The drafting specifications for all 
items were called out in great detail so 
that the final maps would be consis-
tent and as readable as circum-
stances allowed. Accuracy in the 
drafting process, overlaps and border 
matching for example, was empha-
sized in the strand mapping spec. Be-
cause of the density and clutter, and 
because the greatest degree of accu-

racy possible was desired, a scale of 
1 inch = 50 feet was designated, even 
though this would mean a very large 
number of maps. Key maps were 
specified for a 1 inch = 500 feet scale. 

Routing information was to be pro-
vided on bluelines of the strand maps. 
All possible routes, aerial and under-
ground, were to be indicated to allow 
the greatest degree of flexibility to the 
designer. Additionally, certain pole in-
formation, such as existing transform-
ers or heavy drop clutter, was to be 
shown so that redesign could be mini-
mized. The strand mapping effort was 
begun well in advance of the design 
so that a solid base of information 
could be established. 

The design criteria 
Because of the amount of informa-

tion required to do the Baltimore de-
sign correctly and the numerous spe-
cial considerations involved, it was 
decided that a single document was 
necessary to provide a comprehen-
sive reference for the designer. It 
was hoped that this criteria would be 
thorough enough to give the answers 
to any question that might arise. 
Using this resource, the designer 
should not encounter time-consuming 
delays when an unusual situation 
comes up. Further, the depth of the 
strand mapping information should 
minimize field verifications that also 
would delay the design. 

Design delay could not be tolerat-
ed in this project. Makeready engi-
neering was to be based on design 
so that only contacted poles needed 
to be engineered and rearranged. 
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The smooth flow of makeready de-
pends on the accuracy and consis-
tency of the design. The business 
plan and projected revenue flows are 
dependent on the scheduled comple-
tion of construction and design be-
comes the pivot on which all of this 
turns. 

The criteria had to incorporate a 
section that dealt with MDUs and row 
homes. Initially, row homes were to 
be treated as individual dwelling units 
and tapped accordingly but this soon 
proved to be impractical in some 

areas. In the high density sections of 
Baltimore, dedicated tapping would 
have required upwards of 48 tap 
ports on each of a high percentage of 
the poles. The row home design 
method was changed to treat them 
similarly to apartment buildings, 
which is in essence what they were. 
Based on the strand map information, 
each row home was to be fed with a 
single "hot drop" that would supply 
enough signal to a splitter box to 
meet the minimum level requirements 
for the number of units involved. 
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Maximum level on any one drop was 
limited to 24 dBmV to help minimize 
future leakage problems on the high 
level drops. MDUs were handled in a 
similar manner. A chart was devised 
that called out the tap and splitter 
configurations required for any given 
number of units. Depending on size, 
MDUs were fed with either high level 
drops, feeder line extensions or trunk 
extensions. With all of this informa-
tion available, the designer would be 
able to move through the dense pop-
ulation areas and MDUs with an ab-
solute minimum of delay. 

The design criteria also called for 
specific treatment of the underground 
design. The designer was directed to 
add specified amounts of footage the 
design to account for the numerous 
risers in the street crossing area. Ad-
ditionally, vault, manhole or pedestal 
locations were detailed as to cable 
looping requirements so that this 
extra footage also could be added to 
the design. Wherever such informa-
tion was available the strand maps 
were to indicate that streets con-
tained heavy subsurface materials so 
that these streets could be avoided if 
possible. Again, the idea behind this 
requirement was to minimize design 
and subsequent construction delays 
due to uncuttable streets. 

The aerial portion of the criteria 
dealt specifically with the two design 
approaches. In areas where the sec-
ond approach was to be used, as 
designated by the construction man-
ager, all actives were to be located 
so as to be accessible from a bucket 
truck. Specific items included in this 
section (to allow for the second ap-
proach) included backfeed limits, the 
use of and levels for high gain 
bridgers and line extenders, and the 
use of trunk sized cables in feeder 
lines to make reaches and power 
supply placement. 

The entire design criteria docu-
ment, when completed, consisted of 
some 35 pages divided into three 
sections plus a 16-page bill of materi-
als that detailed the allowable equip-
ment for each design approach. 
The first section of the criteria 

dealt with general information and 
was prepared in the format of a sum-
mary of operating levels, perfor-
mance specifications, cable types 
and attenuations and some powering 
data. This section also contained a 
question-and-answer portion that 
supplied the designer with specific 
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answers to certain situations that 
could arise. 

The second section was a detailed 
listing of all operating levels. These 
were given for the input and output of 
each type of amplifier in both the for-
ward and reverse directions. Feeder-
maker levels, tilts, tap levels and 
feeder line equalizer specifications 
were given in this section. Also de-
tailed were the amp equalizer specs. 
Equalizer values were called out for 
each type of amplifier and a footage 
window was provided for each trunk 
equalizer value. Similarly, a table giv-
ing total passive losses for each 
value of line extender equalizer was 
given. Insertion losses for taps and 
other passives were detailed for both 
forward and reverse design. 

This section also provided detailed 
powering assumptions for each sta-
tion configuration. Cable attenuations 
were called out for forward and return 
frequencies. All attenuations used in 
the criteria were maximum values 
rather than nominal values. Trunk 
cable attenuations were increased by 
a factor of 5% to allow for future 
aging of the plant. The use of trunk 
sized cables in the second approach 
to feeder design was covered in de-
tail in this section and appropriate 
losses, without the 5% aging factor 
added, were given. 

The second section then provided 
the MDU chart for reference. Thermal 
equalizer usage and relevant techni-
cal data was detailed. The second 
section was completed by inclusion 
of the published specs for all passive 
devices. 

The third section of the criteria 
began with a narrative system de-
scription. This detailed exactly what 
the system was and the overall con-
figuration to be used. Amplifier types 
were called out and specified for lo-
cation within the cascade or design 
approach. System performance spec-
ifications were given for the forward 
and reverse of both subscriber and 
institutional networks. Finally, perfor-
mance testing and recording require-
ments were called out for the system. 
Procedures for the review and ap-
proval of strand and design maps 
were given. A problem resolution pro-
cedure, specifying contacts and lines 
of authority, was the final step in the 
criteria. 

The appendix contained two eight-
page BOMs that provided the design-
er with an exact list of equipment that 

Angled Physical Contact 

• Meets Bellcore TR-326 Ill, Back Reflection -70 dB. 

• Compatible with all APC-type connector hardware. 

• Components and custom assemblies available. 
• Precision APC geometry (patent pending). 

Fiber Optic 
Interconnect 
Technologies, Inc. 

Molex Fiber Optics: 2111 Oxford Hoed, Des Plat os. II. 601)18 
Tel: (800) Al-FIBER or (708) 803-3600 Fax (70in ,,,;08 

is to be used in both design ap-
proaches. Pricing was given so that 
accurate BOMs could be drawn from 
finished design. 

Summary 
Faced with a complex and technical-

ly advanced system in the city of Balti-
more, a design specification that pro-
vides the designer with as much infor-
mation as possible is an absolute ne-
cessity. The design criteria that devel-
oped as a result and described in this 
article meets that requirement. The 
Baltimore system could be designed in 

a timely and consistent manner using 
the methods specified in the criteria. 
Accurate design of this system was 
strived for in order to have a smoother 
and more cost-efficient construction ef-
fort. The ultimate goal was a cable sys-
tem that functioned correctly to provide 
the highest quality signals possible for 
the life of the plant. CT 
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PRODUCT NEWS 

eireffeireffeeffirffilefffieffia , 

Laser transmitter 
1pitek announced a line of AM CATV 

laser transmitters for use in its Fib-
erTrunk system. The units are offered in 
optical powers from 4 to 16 mW (+12 
dBm) in 2 mW increments, and come in 
frequency ranges of 550, 610, 750 and 
900 MHz. The wide bandwidth and high 
optical power allow the user to transport 
up to 100 video channels, or to use digi-
tal overlay techniques over an optical link 
budget of 15 dB. 

The transmitter modules incorporate 
input automatic level control to ensure an 
optimum optical modulation index even 
when the channel count is changed. Au-
tomatic power control and temperature 
compensation circuitry stabilize the laser 
against temperature and aging effects. 
Advanced predistortion circuitry is used 
to provide excellent laser linearity. 

The FiberTrunk chassis can support 
up to four laser transmitter modules, two 
upstream receiver modules and a status 
monitor module. The modular structure 
allows easy network expansion or up-
grade. Dual power supplies with auto-
matic switch-over prevent network out-
ages due to power supply failure. 
Reader service #208 

Interface package 
Cable Leakage Technologies (CLT) 

introduced a product interface for the 
Wavetracker digital RF tracking/map-
ping system, to include the Searcher 
Plus by Trilithic. This compliments the 
introduction of coherent spectral analy-
sis (GSA), a process for high-speed data 
collections and interpretation of signal 
leakage. 

After importing rideout information 
(Wavetracker diskette) to CLT's pro-
cessing software, colored symbols pro-
vide detailed information concerning RF 
leakage (with video), other interference 
and power line interference. 
Reader service #207 
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Cable locator 
A new cable locator offering pinpoint 

locating of underground telephone, 
CATV and power cables is available 
from the 3M Telecom Systems Division. 

The Dynatel brand 2210 locates 
cable path and measures cable depth 
and relative signal current in the target 
cable with a push of a button. The unit 
also locates active power cable with a 
direct readout of cable depth. It incorpo-
rates an improved peak locating mode 
that provides a sharp peak response, al-
lowing easy discrimination between ad-
jacent cables. The unit gives a digital 
readout in inches and also provides an 
audible continuity test. 

Users of the unit can find cables or 
conductors through one of two active 
frequencies (577 Hz and 33 kHz) or one 
passive power frequency (60 Hz for U.S. 
models, 50 Hz for O.U.S. models). The 
577 Hz tone is applied by direct metallic 
connection and is used for extended dis-
tance locating. The 33 kHz tone is useful 
for precise cable locating over medium 
distances and is applied by direct con-
nection or induction using either a 3M 
brand Dyna-Coupler or the unit's inter-
nal antenna. 

The unit consists of a transmitter with 
built-in circuit continuity tester, frequen-
cy and output level selections and a one 
piece hand-held receiver. The cable lo-
cator's receiver weighs 4 pounds (1.8 
kg) and its transmitter weighs 6 pounds 
(2.7 kg). 
Reader service #206 

Emergency 
bulletin system 

Video International Inc. introduced its 
EBS-2 emergency bulletin system. The 
multichannel bulletin system is designed 
to offer the CATV industry broadcast-
quality character generator messaging 

COMMUNICATIONS TECHNOLOGY 

at a very low cost. The system is ex-
pandable from typical 36 to 54 channel 
headends to over 500 channels. Each 
channel includes self-contained genlock 
and baseband video keying. 

Typical emergency crawl messages 
can be overlaid to avoid total interruption 
of normal programming. The system 
also can display in closed-caption style 
as well as full-page messages. It will ac-
cept message data automatically from 
the national EBS system, regional disas-
ter agencies (e.g., sheriff) and from a 
local cable office keyboard. A combined 
video/audio system also will be avail-
able. 
Reader service #205 

Portable 
transport system 

Telecast Fiber Systems Inc. is now 
offering what it says is the industry's first 
portable single-mode fiber-optic 
video/audio transport system. The 
Viper-X enables telephone companies 
and CATV companies to use a minia-
ture, lightweight field unit to backhaul 
video and audio over existing single-
mode fiber-optic trunks. 

The system is an expanded version 
of the company's Viper mobile fiber-
optic communications/command/control 
system. All the fiber-optic terminal 
equipment is housed in a weather-resis-
tant, 6 pound enclosure measuring 9 x 9 
x 2 inches. Each enclosure modularly 
accommodates up to three video chan-
nels, six audio channels, bi-directional 
intercom and bi-directional data. The 
system operates over a wide tempera-
ture range, indoors or outdoors, and can 
run on 12-24 VDC or AC. Rack-mount 
units are optional. 

The system solves the problems 
faced in providing coverage of remote 

(Continued on page 96) 
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A. Are you a member of the 
SCTE (Society of Cable 
Television Engineers)? 

01 yes 
02 no 

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

TV Systems) 
06._ Cable TV Contractor 
06. Cable TV Program Network 
07. SMATV or DOS Operator 
08._ UDS. STV or LPTV Operator 
09._ Mcrowave 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 Lbrary 
18. _ Other (please specify)  

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

19 Corporate Management 
20 _ Management 
21 Programmng 

Technical/Engineering 
22  Vice President 
23 --_ Director 
24 Manager 
25 Engineer 
26 Technician 
27 Installer 

28 Sales/Marketing 
29 Other (please specify)__ 

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

30 Amplifiers 
31 Antennas 

32. CAN Passive Equipment 
- including Coaxial Cable 

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

36. Compression/Digital Equip. 
37. Computer Equipment 
38. Connectors/Spielers 
39. Fleet Management 
40 - Headend Equipment 
41. Interactrve Software 
42. - Lightning Protection 
43.  Vaults/Pedestals - 
44.  WADS Transmission Equipment 
45. - Microwave Equipment 
46. Receivers and Modulators 
47. Safety Equipment 
48. Satellite Equipment 
49. Subscriber/Addressable 

Security Equipment/ 
Converters/Remotes 

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

E. What is your annual cable 
equipment expenditure? 

53 up to 550.000 
54 $50.001 to $100.000 
55 $100,001 to $250,003 
56 over $250,000 

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

57 Feber-Optc Amplrhers 
58 Fber.Optc Connectors 
59 Fiber-Optc Couplers/Splhers 
60. Fber-Optc Splicers 
61 - Fber-Optic TransmmerfRecerver 
62. Fber-Optc Patchcords/ Pigtails 
63 Fioer-Opic Components 
64 Fer-Optc Cable 
65 Fter-Optc Closures M. Cabnets 

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

66 up to $50,C00 
67. $50.031 to $100.000 
68. $103,001 to $250.003 
69. over $250,000 

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

70. Audio Test Equipment 
it. Cable Fault Locators 
72. - Fber Optics Test Equipment 
73. Leakage Detection 
74. OTDRs 
75. Power Meters 
76. - Signal Level Meters 
77.  Spectrum Anah,rzers 
78. Status Monitoring 
79. System Bench Sweep 
80. TDRs 
81. - Video Test Equipment 

I. What is your I cable 
test & m ***** ement 
equipment expenditure? 

82. up lo S50,000 
83. $50,001 to $100,000 
84. $100,031 to $250,000 
85. over $250,003 

J. In the next 12 months, 
what cable services do 
you plan to buy? 

88 _ Consulting/Brokerage Services 
87 _ Contracting Services 

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

K. What is your annual cable 
services expenditure? 

91 up to S50600 
92. $50.001 to $100,000 
93. $100.001 to $250,000 
94. over $250,000 

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

95 1 year 
96 more than 2 years 

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

97 up to10 miles 
98 11-30 miles 
99 - 31 miles or more 
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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. - UDS. SW 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 
20. Management 
21. _ Programming 

Technical/Engineering 
22. Vice President 
23. ---- Director 
24. Manager 
25. Engineer 
26. Technician 
27. Installer 

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

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

30. Amplifiers 
31. Antennas 

32. CAN Passive Equipment nclud 
erg Coaxial Cable 

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

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

Security Equipment/ 
Converters/Remotes 

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

E. What is your annual cable 
equipment expenditure? 

53. up to $50.000 
54. $.50,001 to $103.000 
55. $100001 to $zso,oco 
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. Fber-Optic Couplers/Soldiers 
60. _ Fter-Optic Splicers 
61. _ Fiber-Optic Transmitter/Receiver 
62. Fiber-Optic Patchcords/ Pigtails 
63. _ Fiber-Optic Components 
64._ Fber-Optic Cable 
65. Fiber-Optic Cbsures d Cabinets 

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

66. up to $50,000 
87, $50001 to $100.000 
68. 5100,001 to $250,000 
69 over $250,009 

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

70. Aude Test Equernent 
71. Cable Fault Locators 
72. Firer Optics Test Equipment 
73 Leakage Detection 
74. OTDRs 
75 Power Meter 
76 Signal Level Meters 
77. Spectrum Analyzers 
78. Status Monitoring 
79. System Bench Sweep 
80. TDRs 
81. _ Video Test Equipment 

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

82 up lo $50.030 
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 Services 

K. What is your I cable 
services expenditure? 

91 up to S50,000 
92. $50001 to $100.000 
93. S163,001 to $250,000 
94. over $250.000 

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

95. 1 year 
96 more than 2 years 

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

97 up lo10 miles 
98 11-30 miles 
99 31 miles or more 
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Cable Company 

Repairs & Sales 
• Converter Repairs 

• Specialists on Jerrold Addressable 
• Competitive Pricing 

Authorized Panasonic & S-A Service Center 

Contact: Errol McCalla TKR Cable Company 
Ph: (908) 583-2026 25 Industrial Drive 
Fax: (908) 290-1677 Cliffwood Beach, NJ 07735 

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 

CALL FOR YOUR CATALOG 

800-233-8713 

-r  TOOLS 
OF THE 

TRADE 

Specializing in 
• Turn-Key • New Build • Rebuild • Fiber Optics 

„CABLE TVCe.ezace,i  

James R. Daversa • Owner 

433 Walker Road • Chambersburg, PA 17201 
(717) 261-1002 • Fax: (717) 261-1020 

(5) Telsta 1',10 Placer Units In Stock From $8.000 

(151 Telsta-Versilift 1 Ton Buckets In Stock From $4,0110 

(13) Digger Derricks Etc. 

(130 ) Specialized Trucks In Stock 

• 

Call For Price List: 
(215) 721-4444 

Fax: (215) 721-435() 

Opdyke Inc. 
Truck & 

Equipment Sales 
312.; Bethlehem l'ike 
Hatfield. PA 19440 

l'SA 

FCC PROOF OF PERFORMANCE TESTING 

TSB 

P.O. Box 244 

Yankton, S.D. 57078 

(605) 665-1393 

FIBER OPTIC DESIGN & ACTIVATION 
HEADEND OPTIMIZATION 

COMPLETE SYSTEM AUDITS 

AUTOCAD CUSTOMIZED CATV MENU 
& SYMBOLS LIBRARY 

CAD DRAFTING & DESIGN 
STRAND MAP & AS BUILT 

MAP DIGITIZATION & REVISIONS 

800-292-0126 

NATIONWIDE TOWER COMPANY 
COMMUNICATIONS TOWER CONTRACTOR 

Erections • Dismantles • Antenna • Relamp 

Ultrasound • Structural Analysis • Paint 

Inspections • Reguy • Engineering 

P.O. Box 130 Poole, KY 42444-0130 

Phone (502) 533-6600 • Fax (502) 533-0044 
24 Hour Emergency Service Available 

_am ait da CAD 
fLi 1: 1 : DRAFTING 
4,1!«"IIIP du" 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 

Fishel Technologies 
Division of the Fishel Company 

• CATV Design • Strand 

Mapping 
• CATV Drafting 

• Turnkey • As-built 
Projects Mapping 

Lode Data AutoCAD 

Contact: Curt Smith 

VersaCAD 

1-800-347-4351 

1810 Arlingate Ln., Columbus, OH. 43228 



Commercial Spun Aluminum Antennas 
AZ/EL, POLAR, 

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' 

HORIZON & DUAL AXIS MOUNTS 

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 

NAB Booth #1369 

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 

AMS-1 CHARACTER GENERATOR 

ATARI Computer and Software 
only $499.00! 

OPTIONAL BATTERY BACKUP! 

Dickel Communicalons Co. 
5208 East Banbury SUI.ung Beach, CA 90808 

• Character 
Generators 

• VCR Controllers 
• Video Snitches 
• Custom Hardware 

and Software 

FAX 310-496-4716 
Tel. 310496-11674 

"Video Poster"TM Page Generator & Controller 
\ 

New! Text-to-speech voice mod..4 
hi i r , option 

r 
,,,,,,.. Video Poster'. 

-s 

bpili.a"RAMX- 

£. 
, Local Weather sort 

COMMODORE 64 
=In 

 I i 
Temp:85 F Humidity 35% 
' Wind from SW @ 5 MPH 1 ggr ... Batteryi 

  basked 

: 

HBO 
spilt control allows logo 

[ 

  basked 

: 

e(+\ .c.lock BCLK emrti 
and text to remain on screen...  

...Scrolling messages... 
Infra-Red Remote 

  VCR control 
Loans can display 
on Video Poster". 

5 New HI-RES Fonts Modem Control of Remote Sites! 
12:24:30 THURSDAY 321:92 ,, Program all from IBM or MAC 

'Hi-Res fonts, Video Page & Character enerator tore more t an • s I pages 
Logos & pictures stored on cartridge '16 colors, 5 fonts, Crawl, Flash, Special 
effects 'Two (240 'tr.) variable size 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 out) '100 Time and date control events 'Infra-
red controls up to 8 VCR's 'Transfer & control via modem 'Control model 
"RMAV" & external relays + VCR's NTSC color bars' Satellite touch-tone 
deccde commercial insert'User friendl , Demo & Instructional VHS tape 
Model • Price • Description of "Video Poster" ne Options: Dail for Demo tape 
RAMX" 5349.95 Video Poster; 600 page Battery backed RAM-disk. Video cable 8, manual 

"C64' $179.95 Refurbished computer, with power supply (1 year warrenty all products) 
"Modem- $ 89.95 1200 baud Hayes compatible plug-in modem for remote page transfer 
"BCLK" $ 69.95 Battery clock (with RAM) restores time 8, date if power fails 
"PK8" $179.95 Relay control, Touch-tone decoder, Infra-red senders, 8 analog inputs 
"WX1 ' $189.95 Temp. deg. C. or F. 4. Humidity sensors; Req. PK8 
"WSCM" $279.95 Anamometor Wind speed and direction; Req. PK8 
"1541"' $189.95 Optional disk drive; external unlimited back up for RAMX 

"DVM2" $379.95 Page controlled Digital audio;10 messages, 2 min. 
"TSP l" $379.95 Text-to-speech computer voice message each screen. "RMAV" 
"VCR8" $129.95 Control up to 8 VCR tape decks with PK8 8, Infra-Red 
"RMAV" 5 CALL 2 to 8 7512"F" audio 8, video AXB control A,C1, 
"MST1" 5 CALL Touch-tone sat. decoder AXB Insert, VCR con. P• - 0.,,,,e0 

PK8 expansion DVM1 or TSP1 ,,,,LAW-c!felte  

WSDM ---•-, en adds voice messages Siiii;e• 
to all screens 

WX1 Text-to-speech or 
digitized voice 

Engineering Consulting Tel: 714-671-2009 Fax: 714-255-9984 
583 Candlewood St, Brea, Ca, 92621'Mastercard'Visa*Discover'Amex*PO'CO 

BRIDGEPOINT 

COMMUNICATIDNS INC. 

Coax and Fiber Construction 
Full Installation Services 

Subscriber Audits and Sales 

(214) 617-B888 
DALLAS, TEXAS 

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 

Inc. 

Integrated Network Services, Inc. 

• Consulting 
• Base & Strand Mapping 
• As-Built Mapping 
• Design & CADD Drafting 
• Xact Software 
• Novell Authorized 
• Premise Wiring 

NETWORK SPECIALISTS 

ENGINEERING 
DRAFTING & DESIGN 

INS offers a complete 
service package utilizing 

today's technology 
to provide customized 
solutions at prices to 

fit your budget. 

SCTE Member Contact: BrucE Lane -104-552-0309 

1325 Northmeadow Pkwy., Suite 10. Roswell, GA 30076 

California •-=-- Amplifier 

U.S. manufacturer of: C-Band LNBFs (Pulse, Voltage Switched and 
Dual H/V Output), LNBs, Commercial Phase-Locked LNBs, Ku-Band 
LNBs (Multiple Frequencies), Feedhortis (C, C/Ku, C/Ku/S), Arabsat 
LNBs and TVRO accessories. Wireless Cable (MMDS) products 
include: 31 and 33 Channel Integrated " Yagi" antenna/downconverters, 
stand-alone downconverters (Multiple Frequencies), LNAs and the 
BeambenderIm, a low cost microwave repeater. 

460 Calle San Pablo Phone: (805) 987-9000 
Camarillo, CA 93012 USA Fax: (805) 987-8359 

II Contact: John Ronnev, Director ref Rusivess Development 

OMMERCIAL CLCCTRONICS, INC. 
GATV ENGINEERING SE WIGES 

ceessfeeete ecteerce csj eieuezeutie 

cocreireetesete ale* ./....ecietée://ewe det 

EQUIPMENT REPAIRS METER CALIBRATIONS 

• • 
FCC PROOF OF P EFORMANCE 

FREE PICKUP IN 18 STATES 

800-247 5883 

lask 
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INFRARED STATUS MONITORING 
STOP CLIMBING POLES! 

• Low Cost 
• No Reverse needed 
• High and Low Levels 
• AC and DC Voltages 
• Temperature 

• Standby Power Supplies 
• Trunk Amplifiers 
• Stores 1000 readings 
• Download to IBM 
• Data base compatible 

Ciiior FREE Video demo 

CABLEWARE ELECTRONICS 

(702) 641-4405 • Fax: (702) 641-4425 

CONTRACT INSTALLERS,INC. 
UHF Radio Equipped Trucks • Uniformed Installers 

HOUSE INSTALLATIONS 
Aerial - Underground - Pre-wire 
APARTMENT INSTALLATIONS 

Post wire - Pre-wire - Commercial Building 
Tap Audits 

Install or Remove Traps and/or Converters 
Drop change over for System Rebuilds 

LENNY FISCHER 
P.O. Box 1564 

Appleton, Wisconson 54913-1564 
(414) 582-7087 • Fax (414) 528-7528 

MONTIE FISCHER 
P.O. Box 1058 

Fort Walton Beach, Florida 32549-1058 
(904) 651-5154 

DON'T GAMBLE ON 
CONVERTER REPAIR! 
HAVE IT REBUILT BY 

CagleShoppe 
hic. 

DOESN'T YOUR CABLE SYSTEM DESERVE THE 
CABLESHOPPE DIFFERENCE! 

CALL NOW! (518) 489-2100 
ALBANY . 1 1 

Mandatory Upgrades 
(meet or exceed OEM specs) 
Free Pick-up and Delivery YES! 
2 week Turn Around YES! 
Flat Rate Billing YES! 
(most models) 
One Year Warranty YES! Are you kidding!! 
(on most models) 
Refresh NVM's (SA units) YES! Do what? 
Refresh Braindeads YES! What's that? 
(DP5 through DPBB-7) 
Rebuild SA 8570,90 and 8600's YES! 
Barcode Adressable Units YES! 
Line Equipment Repair YES! 
Sells Rebuilt Converters YES! 
Buys Your Obsolete Equipment YES! 

THE CABLESHOPPE 
YES! 

THE OTHER GUYS 
Sorry! 

Sorry! 
Well, we'll try. 
Yes! Plus parts. 

Sorry can't do 'em 
Maybe. 
Can you afford it? 
Sometimes. 
It depends. 

AXS\ G COMMUNICATIONS, INC. 

Fiber Optic Systems 
Design • Installation Testing • Turn-key Services 

Fiber optic systems - AXSYS provides its CATV clients with a full 

range of turnkey services that includes: 
design, installation, testing and activation. Products include: 

cable and assemblies, connectors, splitters and hardware 

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

(203) 774-4102 • Fax (203) 774-4783 

Emergency Alert Systems 
By 

IdEA/ONiCS 
69 Channels • 14 day delivery 
Compatible with all headends 

Affordable 
24 & 88 Channel units also available 

(701) 786-3904 • Fax: (701) 786-4294 

peter 
Froehlich & Co. 

executive search 

SCTE 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. 

• CATV 
• Aerial • Underground 

• Splicing • Proof Testing 

• Fiber Construction and Splicing 

• Telephone and Power Construction 

Schenck 
constructIon 

P.O. Box 1530 • 8602 Maltby Rd.. Woodinville. WA 98072-1530 

Phone: (206) 668-1300 

PHONE: 313-688-3057 
FAX: 313-688-3336 

CATV RE-BUILDS - NEW BUILD - SPLICING 

6624 JEFFERSON 
BOX 386 
NORTH BRANCH, MI 48461 

DAVID GIESY 
PRESIDENT 

Corporate Office 
2676 West Lake Road 
Palm Harbor, FL 34684 

TCS CABLE, INC. 
A FULL SERVICE MULTIMEDIA CONTRACTOR 

Established 1978 

Coaxial, Fiber & Telephone Construction 
New Build / Rebuild / Resplice / Upgrade 

Fusion Splicing & Testing 
On-Line Project Management Software 

(813)789-6826 
(800) 999-8270 

FAX (813) 787-5077 



rridustry 
Service 
Since 
1966 

Roc KY M OUNTAIN 
JUMPER CABLES 
P.O. Box 9707 • Helena, MT. 59604 

Custom Made 
Jumper Assemblies 

All Brands Fittings/Cable 
• F Male 
• F Female 
• BNC 
• PL 

• RG - 59 
• RO - 56 
• RO - 11 
• Other 

Our jumpers never leave our plant during construction, insuring inspection of each phase 
of construction. Our quality control insures you of the lowest RF leakage possibe. 

Call for pricing and free sample. (406) 458-6563 

SO LIGHT / SOLD / SERVICED 
G. I. VideoCipher II - $299 I Standard 24 PC 
Mag. 5-330 Trunk - $299 N SA 330 Trunk i$5$ 8 

21929 

Jerrold SJ Trunk 301 55 - $199 
- $29 Jerrold SJ Trunk 400 - $199 Syl/Tex 2000 Trunk Jerrold JLE-400 . 

Magnavox 5LE330 . $ 
895 

Jerrold SJ 450 Trunk - $435 S 

SA Slimline 450 Trunk - $435 TJerrold SLE/SLR - $ 19 
SA 8525 w/ Remote - $ 25 0 Hamiln CRX - $ 12 
Pioneer BC-2002/2 - $1.99 C Tocom 5503-A 
Assorted Taps - $1.50 K C-Cor 450 LE NEW - $175 

MINIMUM QUANTITIES APPLY - CALL FOR COMPLETE INVENTORY LIST 
I -, u . siv.s-e-friwee- MeeK4 7" WE' SLEW .5"7/VC.r , 9.e ..7 

/t ALL TYPES OF EQUIPMENT NEEDED - FAX LIST 

SEE2VICUS, INC- (215) 630-0320 • 800-WT ARENA • FAX 630-8202 

- $ 40 

COAST CATV SUPPLY 

IN STOCK 
NEW & REFURBISHED 

Amps, LE's, Taps, Splitters 
Connectors & Headends 

ALL BRANDS 270 TO 550 MHz 
Call for updated price list 

. d = VISA 

We Buy - Wanted: ALL BRANDS 
YOUR USED OR EXCESS EQUIPMENT 

Fax your used/excess list 
(USA) 714-272-2360 Fax: 714-272-3032 

I MLE 
Main Line Equipment, Inc. 

National Distributor for Pathmaker-Texscan 
Refurbished - Guaranteed 

MAG-330 Trunk Amp $300.00 
MAG-450 Trunk Amp $450.00 
MAG-330 L/E $80.00 
MAG-450 LIE $140.00 

"W9 Ate DYtlYi ;;VIllee 

Distributor of Eagle Traps 
1(800) 444-2288 • FAX: 1(310) 715-6695 

Los Angeles, CA. USA 

NEW: Rack Space Saver VCII & VCRS 
CHASSIS Upgrade - $99.50 

• VCII Complete Repairs, exchanges 
& upgrades to VCII plus or VCRS 

623 Fourth Street • P.O. Box 590 
Deshler, NE 68340 
FAX (402) 365-7228 

LEE ENTERPRISE 
Female Business Enterprise 

Complete Cable Equipment Repair Facility 

1-800-551-0096 
Call for Complete Price List 

Includes UPS return ground shipping and minor parts 

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 

WE SELL SURPLUS 
NEW & USED 

Connectors, Taps, Headend, 
Line Gear, misc. 

TM BROKERS 
5402 Highway 95 

Cocolalla, ID 83813 USA 
Phone: (208) 683-2797 

(208) 683-2019 
(208) 683-3998 

Fax: (208) 683-2374 

SLR 300's w/Hsg. $20 ea. 

Unbelievable Buy! Large Excess Inventory 
  Great Prices & Service Since 75 
Tie 

CAW 
SERVICES 

510-226-4940 
(USA) 800-227-1200 

(USA) FAX 510-651-8545 

d13-tronics® 
Your SA connection for 

equipment sales and service 

CO
NT
AC
T 
US

 F
IR
ST
! • Upgrade, modification & repair 

of subszriber, distribution, & 
headead equipment 
• Sales 8 purchases of new re-
manufactured, & used equipment 
• Specialists in SA addressable 
converter repair 
• Leader in quality, customer ser-
vice 
& seculty, including Sink Cable 
Pirates clearinghouse 
• State -cf -the-art repair software 
• World wide exporting 

For more information, call. 
(803) 439-7333 • (800) 356-2730 

Fax (803) 439-7518 
dB-tronics, Inc. 

182 Quinn Rd., Wellford, SC 29385 

  get converted! 

NAB #10642 

FM Microwave 
Spares & Repairs 

By 
CommSpec 

L 
IL 

COMplete "G, H, BX & X 
Line' Repairs & Retunes 

D New Replacement Power 
Supplies & Harnesses 

E Channel Flters & Waveguide 
Branching 
Used Equipment Purchased & 
Sold 

E 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 

lb 11 

Sler•o I.unce Pwr Anne y BOsEs 

1-to'104u1 e n: 

2-in 1S•out Andéo 
2-on 24-oul Audio 

• • OA' 1-oin 
Vnle• nun. Out Amp,. 
RGR-Sunc Dint Ampit Pounno Spncn•r• 

OPAMP LABS INC (213) 934-3566 
1033 N Sycamore Ay LOS ANGELES CA, 90038 

FREE 44pg Catalog & 80 AucliO/Vide0 Applic. 
PWR SUPS., ro. 550 PRODUCTS 

PROMO, MC. 

TRAMETACN. p .... 

E r. TM 
a 

'NITER NATIONAL 

I() Year, ii Equipment Repairs! 

We Provide: 
• Warranteed reconditioning of line, 
headend and test equipment 

• Precise calibration of test equipment 
and meters 

• Alpha manufacturer warranty repairs 
• Extensive bench testing for FCC 
compliance 

• Accurate channel and pilot changes 
• Computerized buy/sell surplus 

inventory locator system 

Phone: (800) 382-2723 
FAX: (518) 382-8452 
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(Continued from page 88) 

televised events such as teleconfer-
ences, sports, news and concerts. It 
permits CATV and telco providers to 
quickly link into their existing cable plant 
and use 1/4-inch diameter field cable to 
extend to an additional kilometer from 
the cable plant access point. The sys-
tem meets EIA/TIA-250-C (short haul) 
specifications over unrepeatered dis-
tances exceeding 15 kilometers. 

New 18-bit digital audio channels de-
liver 90 dB signal-to-noise ratio (S/N) 
and accept both microphone and line in-
puts. The bi-directional 10 MHz FM 
video channels deliver better than 70 
dB S/N. Dual intercom channels are op-
tional. 
Reader service #204 

LAN test kit 
EXFO combined a fiber-optic visual 

fault locator, a multimode power meter 
(germanium detector) and a multimode 
light source in one unit for the trou-
bleshooting and testing of fiber LANs. 

The TK-017 contains the company's 
FLS-230A fault locator, a unit designed 
for the most difficult conditions. Accord-
ing to the company, this 650 nm semi-
conductor laser launches three times 
more visible light than conventional fault 
finders. The FOS-124 is an 850 and 
1,300 nm wavelength light source. The 
FOT-22 power meter reads attenuation 
in dBs and power in dBms and watts. 
The package includes an FOA-32 AT&T 
ST adapter, battery charger/adapter 
and a rugged carrying case. 
Reader service #203 

Cable TV modem 
Zenith Electronics Corp. announced 

the ChannelMizer 500 cable TV modem 
that features a standard Ethernet port 
for data transmission with a direct coax-
ial cable attachment. The unit will allow 
cable operators to take advantage of 
the industry standard Ethernet interface 
as the entertainment and information 
lanes on the digital highway begin to 
merge. 

This permits virtually universal con-
nectivity of computer equipment, includ-
ing Apple Macintosh computers, IBM 
PCs and compatibles, graphic worksta-
tions, routers, bridges, file servers, ter-
minal servers or X terminals. 

According to the company, the 
modem delivers information at speeds 
typically 1,000 times faster than tele-

phone data modems. This allows the 
delivery of digitized video, hypertext 
documents and Joint Photograph Ex-
perts Group graphics via the Internet or 
commercial on-line services — informa-
tion that generally cannot be sent over 
telephone data modems due to limited 
bandwidth. 
A range of interactive applications 

can be supported for distance learning, 
professional service groups in the 
health, legal and financial sectors, 
work-at-home and high-speed access 
to on-line computer services. An infor-
mation service network deployed over 
cable TV offers businesses a high-
speed alternative link between offices 
and facilities in the local loop. 

Instead of employing telco links 
(such as Ti, dedicated phone circuits or 
dial-up lines), the local cable TV system 
could support metropolitan connectivity 
for mainframes, personal computers, 
Ethernet LANs, network bridges/routers 
along with document and graphic image 
transfers. 

The modem is fully compatible with 
the company's HomeWorks residential 
PC gateway for cable TV. The architec-
ture supports the delivery of four sepa-
rate 500,000 bit-per-second subnet-
works on a standard cable TV channel 
over a span of 100 miles. 

The system permits the formation of 
TCP/IP-based cable TV networks by in-
terconnecting standard LAN routers via 
Ethernet to the modem. 
Reader service #202 

 Ile 

Coupler 
AOFR announced what it says is the 

industry's first single-mode wideband, 
monolithic 1 x 4 coupler. The dual-win-
dow couplers are compact and provide 
a nominally equal coupling ratio at both 
1,310 and 1,550 nm, primarily for use in 
CATV and fiber-in-the-loop applica-
tions. 
Reader service #201 

Operating system 
U.S. Computer Services added 

DDP/SQL, an IBM UNIX-based operat-
ing system and hardware platform, to its 

Tandem Non Stop SQL offering. 
A UNIX version of the system will be 

available on the IBM RISC Sys-
tem/6000 open systems platform. It also 
will utilize IBM's UNIX operating sys-
tem, AIX, and Oracle Corp.'s Version 7 
relational database. 

The system was designed to support 
this environment with a standards-
based, open systems foundation, and 
supports a variety of hardware plat-
forms. 
Reader service #200 

Demodulator/ 
modulator 

Telecommunication Products Corp. 
unveiled the IFDM-1000 intermediate 
frequency demodulator/modulator. The 
unit accepts an IF signal from the exter-
nal IF loop of a processor and demodu-
lates it to baseband video for signal pro-
cessing. It then modulates the pro-
cessed baseband video back to IF to re-
insert into the processor. 

The product was created as an eco-
nomical means to deliver a baseband 
video signal to Intelvideo's impulse 
noise reducer or other baseband signal 
processing equipment. 
Reader service #199 

Test signal generator 
Multidyne announced the TS12-10B 

series of 10-bit NTSC video and audio 
test signal generators for the testing 
and maintenance of cable TV systems, 
video fiber optics and DS3 telephone 
compressed digital video. According to 
the company, the units exceed RS-
250C short-haul specifications. 

The units are designed to verify com-
pliance with the new Federal Communi-
cations Commission in-channel fre-
quency response rule and future rules 
for chroma delay and gain, differential 
gain and differential phase. 

The 95 to 100 IRE RAMP test signal 
is used to test signal-to-noise and sig-
nal-to-quantizing-noise of digital video 
systems. Applications include cable TV 
and Bell Telephone digital video fiber 
optics, DS3 and DS1. 
Reader service #197 
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BOOKSHELF 111 44.11L.:?  

The following is a listing of some of the 
videotapes currently available by mail 
order through the Society of Cable Televi-
sion Engineers. The prices listed are for 
SCTE members only. Nonmembers must 
add 20% when ordering. 

drSLMs: The Technician's Edge — An in-
depth discussion of signal level meters — 
what they are, what they measure and how 
they work. It further provides a hands-on 
overview of the features and operation of 
the most advanced meters of today. (100 
min.) Order #T-1135, $25. 

Applications of Digital Technology — 
Digital technology will change the way we 
do business. This program, featuring Scott 
Bachman, Roger Brown, Tom Elliot and 
Jim Ludington, provides an overview of the 
types of changes to expect. Topics cov-
ered include: super highway, driving forces 
behind computer capacity and digital com-
pression, comparison of CATV delivery to 
RBOCs, ATM protocol, cable's window of 
opportunity and applications of digital tech-
nology to cable advertising. (70 min.) Order 
#T-1137, $45. 

Cable and Telephony Integration: Bal-

ancing Revenue Opportunities and Net-
work Evolution — This videotape was pro-
duced at Cable-Tec Expo 1993. Cable and 
telephone companies must transform the 
services they provide, or they will be trans-
formed by the market. This program, fea-
turing Chris Bowick, Dean DeBiase, Fred 
Dawson, Larry Lehman and Carl McGrath, 
provides insight into this process. Topics 
covered include: network and telecommu-
nications drivers, telco/CATV conver-
gence, competitive access, personal com-
munications networks, two-way interactive 
and multimedia, CAP opportunities, design 
network architectures, CATV deficiencies, 
telco deficiencies, regulatory drivers and 
new potential services. (85 min.) Order #T-
1138, $45. 

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

Shipping: Videotapes are shipped UPS. 
No P.O. boxes, please. SCTE pays sur-
face shipping charges within the continen-

tal U.S. only. Orders to Canada or Mexico: 
Please add S5 (U.S.) for each videotape. 
Orders to Exope, Africa, Asia or South 
America: SCIE will invoice the recipient for 
additional air or surface shipping charges 
(please specify)."Rush" orders: a $15 sur-
charge will be collected on all such orders. 
The surcharge and air shipping cost can be 
charged to a Visa or MasterCard. 

To order: All orders must be prepaid. Ship-
ping and handling costs are included in the 
continental U.S. All prices are in U.S. dol-
lars. SCTE accepts MasterCard and Visa. 
To qualify for SCTE member prices, a valid 
SCTE identification number is required, or 
a complete membership application with 
dues payment must accompany your 
order. Orders without full and proper pay-
ment will be returned. Send orders to: 
SCTE, 669 Exton Commons, Exton, PA 
19341 or fax with credit card information to 
(610) 363-5898. 

Listings of other publications and video-
tapes available from the SCTE are includ-
ed in the March and October 1993 issues 
of the Society newsletter, "Interval." 

Stow Ten with TOTE LITE e 

TOTE LITE 
A new converter container. 
Built tough, yet lightweight, stackable 

and space efficient. With permanent 
dividers, it is the right tool for the job. 

Cable Resources Inc. 

156 Porter St. 
Boston, MA 02128 Call Today, 800-537-9995 
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Plant Hardware Consultant 

We stand 

behind our 

Quality Products. 

Jack Sachs 

President 

TALK STRAIGHT ABOUT OUR PRODUCTS. 

Made of high quality steel and are hot 
dip galvanized in accordance to 
ASTM A1S3 specifications or in 
mechanical galvanizing in accordance 
to ASTM B695-91 specifications 

Made of high quality galvanized steel 
type Z 600 in accordance to 
ASTM-A525 specifications 

Made of high quality -galvalume-steel 
type AZ-150 in accordance to 
ASTM-A792 specifications 

Made of high grade aluminium alloy 
grades 1100/5052 in accordance to 
QQ-A-250 specifications 

Made of high quality stainless steel 
grades 300/400 series per 
AIS1 specifications 

RURAL INDUSTRIAL• MARINE 
Burling Omni. MI Kum amâle NC 
Form( N.Y. 

'Supplementary yellow zinc 

chromate per QQ-Z-325 TYPE 11 

Inceakcal In: I/ RadIvnievk 

xnuntn, /Mt InxIllunr Ina. 

nned. Spc‘ialts g lunulx al & 
lah alumc 

o - ree for 

information 

Universal Guarantees 

and Sachs Products. 

1-800-829-7224 • \ 

At SACHS we guaranty you high standards and our 
relentless pursuit to satisfy your needs. 

SACHS STANDARD FOR 
MATERIAL & PROTECTIVE COATING 

Service 
life, 
years 

Mech. Z600* AZ150 Aluminium Stainless Steel 
Plating (ASTM A525) (ASTM A792) Alloy 5052/1100 A.I.S.I. 
HDG on steel QQ-A-250 300/400 series 

Service life on all SACHS products can be upgraded above the listed 
SACHS STANDARDS, upon request 
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ASK A FIBER EXPERT  

Impact on fiber: Stimulated 
Brillouin scattering, laser sources 
In this month's installment, our fiber ex-
pert answers your questions about how 
to overcome the limitations of stimulat-
ed Brillouin scattering (SBS) in cable 
TV systems and the impact of a laser 
source on optical return loss. 

Douglas E. Wolfe 
Senior Applications Engineer 
Corning Inc. 

« As launch powers of distributed 
feedback (DFB) lasers continue to in-
crease, how will fiber nonlinear effects 
such as SBS be dealt with? 

SBS is a nonlinear effect that can 
occur in single-mode fibers when high 
laser output powers are injected into the 
fiber. Launch powers of between 7 and 
10 dBm have been reported as typical 
threshold levels required to induce SBS in 
conventional standard single-mode cable 
TV transmission systems. When a fiber 
system reaches the SBS threshold, fur-
ther increases in injected power into the 
fiber do not result in corresponding in-
creases in output power at the receiver. 
For optical signals above the threshold, 
SBS converts part of the forward traveling 
transmitted signal in the fiber to a back-
ward scattered one, thus setting a limit to 
the total fiber injected power. This in-
creased backscattered signal may result 
in degradation in the carrier-to-noise 
(C/N) and composite second order (CSO) 
distortion performance of amplitude mod-
ulated video. 

Therefore, it is essential to keep the 
transmitter power launched into the fiber 
below the SBS threshold. To accommo-
date higher optical powers, the SBS 
threshold can be raised by increasing the 
effective spectral linewidth of the injected 
source light. 

Most directly modulated distributed 
feedback (DFB) lasers used within the 
cable TV industry typically will not experi-
ence problems with SBS because of their 
sufficiently wide effective spectral 
linewidths. However, some externally 
modulated systems use sources that have 
very narrow linewidths that easily can re-
sult in SBS. 

In those cases, the effective spectral 

linewidth of the laser output signal can be 
widened by phase modulating it prior to 
signal modulation. This technique is 
sometimes referred to as "dithering." In 
addition, researchers are working on 
ways to raise the SBS threshold by modi-
fying the fiber design or cabling tech-
nique, thereby spreading out the narrow 
Brillouin spectrum and achieving the 
same effect as spectrally spreading the 
source linewidth. 

So rest assured, equipment manufac-
turers will most certainly design solutions 
into their equipment to avoid SBS limita-
tions in cable TV systems. 

dr- Does the type of laser source 
used (i.e., Fabry-Perot lasers, DFBs 
and narrow linewidth externally modu-
lated sources) impact the optical re-
turn loss specifications provided by 
optical connector manufacturers? 

The type of laser source typically used 
in cable TV systems has minimal impact 
on the measurement and specification of 
optical connector return loss. 

The amount of return loss a given sys-
tem can handle without impacting signal 
quality is, however, a function of the laser 
transmission equipment. Different trans-
mission equipment will require different re-
turn loss specifications for proper opera-
tion. However, the method for determining 
the system's actual optical return loss is 
generally independent of the output power 
or the type of laser transmitter used. 

Theory predicts that the amount of re-
flected power due to physical contact 
(PC) type connectors decreases with 
wavelength, and is estimated to change 
by more than 2 dB over a 250 nm window 
from 1,300 nm to 1,550 nm. Typical 1,310 
nm sources such as Fabry-Perot, DFB 
and externally modulated lasers (with 
spectral linewidths ranging between 250 
GHz and 15 kHz) have minimal impact on 
the measured optical reflected power or 
return loss The impact of different 
sources on return loss typically is less 
than +0.01 dB for cable TV systems oper-
ating near 1,310 nm. 

To assure that all connector manufac-
turers are specifying optical return loss 
using a similar measurement procedure, 
the Electronic Industries Association has 
produced a fiber-optic test procedure, 
"Return Loss for Fiber-Optic Compo-
nents" (FOTR-107), that specifically de-
fines how to measure optical return loss 
in connectors. The source spectral 
linewidth required in FOTP-107 is less 
than 10 nm (1,250 GHz). 

As long as connector manufacturers 
comply with FOTP-107 when specifying 
the return loss of their connectors, the 
added value should represent actual in-
stalled system performance. CT 

If you have a question for CTs fiber ex-
pert, mail or fax it to: Ask a Fiber Expert, 
c/o Communications Technology, 1900 
Grant St., Suite 720, Denver, CO 80203; 
(303) 839-1564. 

NaCom DBS M 

Support for You! 
NaCom offers experienced installers and excellent references. Our financial stability and over 
23 years experience in the industry insures the quality of your DBS installations. 

NaCom has installed over 7,000 Primestar dishes. 

,/ NaCom has 15 regional offices nationwide to provide the management support 

you need. 
NaCom has over 550 installers nationwide providing installation services. 

Call NaCom] 

(800) 669-8765 Ext. 3046 
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PRESIDENT'S MESSAGE SCTE L  
Be a winner at Cable-Tec Expo '94 
By Bill Riker 
President. Society of Cable Television Engineers 

Cable-Tec Expo (to be held June 15-18 
at the Cervantes Convention Center 

in St. Louis, MO) is widely recognized as 
one of the industry's best hardware 
shows. This year, the Society is offering a 
free trip to Expo '94 as first prize in a new 
membership drive in conjunction with 
SCTE's 25th anniversary. Every member 
who recruits a friend or co-worker into the 
Society's membership will be eligible to 
win the registration fee, lodging and up to 
$500 in travel expenses to St. Louis and 
Expo '94. Start now to spread the word 
about what you as a member already 
know ... membership in SCTE is an in-
vestment in your future! Then, simply fill 
out the application included in our ad in 
this issue of Communications Technology 
(page 17) and send it to: SCTE national 
headquarters, Contest Dept., 669 Exton 
Commons, Exton, PA 19341. The grand 
prize winner will be chosen on May 1, 
1994. The more members you recruit, the 
better your chances are to win! Take a 
look at what Cable-Tec Expo '94 offers. 

Another info-packed Expo 
This information-filled, four-day pro-

gram begins with the Engineering Confer-
ence, to be held on June 15. Four panels 
of CATV and telco engineering leaders 
will discuss matters of vital importance to 
the industry's present and future in view of 
the rapid convergence of both the cable 
and telephone fields. 

Sessions for the conference include: 
• Regulation and the Cable Industry 

with moderator Steve Ross of Ross and 
Hardies and SCTE Of Council; Wendell 
Bailey of the National Cable Television 
Association; Dave Large of Intermedia 
Partners; Helena Mitchell of the FCC; 
Allen Stilwell of the FCC; and John Wong 
and the FCC. 
• Advances in System Architectures 

with moderator Jim Ludington of Time 
Warner Cable; J.R. Anderson of ANTEC; 
Don Gall of Time Warner Cable; John 
Mattson of Northern Telecom; Karl Poirier 
of Triple Crown; and Doug Wolfe of Corn-
ing. 
• Digital Transmission Techniques with 

moderator Tom Elliot of TCI; Guy Beakley 
of Stellacom; David Beddow of TCI; and 
Tony Filanowski of Jerrold. 

102 MARCH 1994 

• Convergence with moderator Larry 
Lehman of Brooks Telecommunications; 
Carl McGrath of AT&T; Chuck Merk of 
Philips Broadband; and Andy Paff of 
ANTEC. 

The Annual Membership Meeting, to 
be held at the conclusion of the confer-
ence, will offer attendees the opportunity 
to meet members of the Society's national 
board of directors. 

Cable-Tec Expo '94 continues on June 
16 with the presentation of 10 breakout 
workshops on the 16th and 17th. All work-
shops will be offered three times each day 
from 8 to 9:15 a.m., 9:30 to 10:45 a.m. 
and 11 a.m. to 12:15 p.m., allowing atten-
dees the opportunity to participate in six 
workshops over the course of two days. 

Workshop topics and speakers are: 
• Addressability and Two-Way Sys-

tems with John Cochran of Scientific-At-
lanta and Jim Toy of Jerrold. 
• Advances in System Powering with 

Gary Batson of Power Guard and Don 
Sorenson of Alpha Technologies. 
• Basics of Digital Compression and 

Transmission with Brian James of Cable-
Labs and John Vartanian of HBO. 
• CLI, Now and Tomorrow with Bruce 

Breeman of Cablevision, Robert V.C. 
Dickinson of Dovetail and Ken Ecken-
ruth of CLT. 
• Fault Locating in Fiber-Optic and 

Coaxial Cables with Duff Campbell of 
Riser-Bond and Charlie Mogray of 
Comm/Scope. 
• Fiber Installation and Testing with 

John O'Hare of Corning and Gary Har-
vey of Siecor. 
• Meeting Tomorrow's Technical 

Training Needs with Bill Nash of TCI, 
Mary Nelson of the SCTE, and Pam No-
bles of Jones Intercable. 
• OSHA Regulations and Safety 

Training with Ralph Haimowitz of the 
SCTE and an inspector from OSHA. 
• One-on-One with the FCC with 

Michael Lance and John Wong of the 
FCC Cable Services Bureau. 
• Proof-of-Performance Measure-

ments with John Cecil of Hewlett-
Packard and Steve Windle of Wavetek. 

Expanded exhibit hours 
No other activities will be scheduled 

during workshop periods in order to 
maximize attendance and participation 
in the workshops, which have been 

N 

"Cable-Tec Expo is 
widely recognized as 
one of the industry's 
best hardware shows." 

geared to offer practical experience for 
system technicians and installers as well 
as engineers. 

This year, the Expo '94 Program Com-
mittee voted to expand the total exhibit 
hours from 12 to 15. To this end, the Expo 
exhibit hall will be open from 12 to 6 p.m. 
on June 16-17, and from 9 a.m. to 12 p.m. 
on Saturday, June 18. It will have its usual 
focus on education, as over 250 industry 
suppliers will present live demonstrations 
of their products, supplies, equipment and 
services used in the design, construction, 
installation, repair, maintenance and op-
eration of cable TV systems. These ex-
hibitors have been encouraged to gear 
their booth presentations toward hands-
on training, and a Technical Training Cen-
ter on the floor will offer additional equip-
ment demonstrations. 

In addition, Expo '94 will afford atten-
dees the opportunity to prepare for and 
participate in the Society's Broadband 
Communications Technician/Engineer 
(BCT/E) and Installer Certification Pro-
grams, as testing will be conducted 
June 16-18. 

Fun and more 
This year's Expo Evening will be the 

setting for the Society's 25th anniversary 
celebration. The theme is the "1904 
World's Fair." Expo Evening will be held at 
the convention center immediately follow-
ing the close of the exhibit hall on Friday, 
June 17. 

Always a highlight of any Expo, the An-
nual Cable-Tec Games will be held June 
15 during the Welcome Reception. Don't 
miss this thrilling competition, which pits 
industry personnel from around the coun-
try in practical tests of technical skill and 
knowledge. 

Registration packages will be mailed to 
all 11,000 active SCTE members this 
month. Nonmembers wishing to receive 
further information on this year's Cable-
Tec Expo should contact SCTE at (610) 
363-6888. CT 
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Superhighways need 
S.M.A.R.T. systems 

As the "Information Superhighway" continues to develop, 
monitoring your product is as important as the product you deliver. 

Cheetah S.M.A.R.T. System" provides a combination of Status Monitoring and 
Automated Remote Testing. As the super highway continues to evolve, the S.M.A.R.T. 
System" will grow with you. 

The CheetahTM series of monitoring products (CMM) allows you to mix and match 
hardware manufacturers and technology into one integrated network management tool. 
With the simple change of the interface board, the CMM supports a variety of 
manufacturers' fiber nodes, power supplies and amplifiers 

Your system will stay in continuous service with Cheetah's remote update features. 
Cheetah's unique capabilities include RF modems with programmable frequency 
assignments and flash EE prom to provide technical updates to the CMM hardware 
modules. 

Cheetah S.M.A.R.T. System' is the only completely integrated, Automated 
Remote Testing, Status Monitoring and Compliance Testing System available today. 
Move into the 21st Century with Cheetah"-- the system that grows with you! 

Call (813) 756-6000 for more information today! 

SO UMW 
We Measure The Best! TM 

SUPERIOR ELECTRONICS GROUP INC. 

6432 Parkland Drive, Sarasota, Florida 34243 

Phone (813) 756-6000 Fax (313)758-3800 
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clamoring for video-on-demand. our network know-how helps Hit movies ordered on demand 

by remote control... selected 

from a film library of thousands 

of shows... scheduled when 

convenient.., reasonably priced. 

No membership cards, trips to 

town or empty shelves. No 

wonder your customers will be 

*Our Cable Integrated Services Network is a plan 
for building a fiber network that accommodates 
video compression. analog and digital transmis-
sion in a I Gil: spectrum. 

Will you be ready to deliver it? 

Planning the network of the 

future begins today 7 Begin by 

consolidating headends, making 

them more powerful and cen-

tralized. Then, use digital com-

pression techniques to increase 

your capacity. 

yott invest where there's rev-

enue potential now, and guides 

network expansion as opportu-

nities and technologies evolve. 

With a network equipped for 

vitieo, voice and data, the 

fire looks very entertaining — 

for you and your customers. 

Call 1-800-TO ANTEC. 

AINTEC 

•fib 

01993 ANTEC Reader Service Number 85 
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